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Abstract 

Objective: This study sought to (i) assess the impact of Quality Improvement Activities on 

adverse events in residential care for older people (nursing homes); and (ii) to explore the 

effectiveness of a Data Envelopment Analysis (DEA) quantity/quality model in providing 

additional information. 

Design: A cluster randomised controlled trial, utilising longitudinal resident level data 

comparing the impact of Quality Improvement Activities including benchmarking with 

benchmarking alone on adverse event rates.  The data for the two groups was applied to 

quantity and quality DEA models to explore the effectiveness of DEA as a best practice 

benchmarking application for nursing homes.    

Participants: Nursing homes (N=32) providing care for older people in six District Health 

Boards in New Zealand. 

Outcome measures: Participating nursing homes provided monthly data on quality 

indicators (catheters, falls, pressure ulcers, physical restraints, and urinary tract infections, 

registered and enrolled nurses and caregivers hours as well as resident days) monthly for 

15-months. 

Results: Logistic analysis revealed a statistically significant impact from the QIA-

intervention with a significant reduction in the use of catheters in the QIA-group (p=0.002).  

For the BM-intervention there was a significant reduction in the use of restraints (p=0.0002) 

and an increase in the days free of pressure ulcers (p=0.031).  Significant associations 

were identified between increasing registered nurse hours and decreasing restraint use (p= 

0.04) and increasing registered and enrolled nurse time and increasing urinary tract 

infections (p=0.0014).  This effect was greater for enrolled nurses (p=0.0012) than 

registered nurses (p=0.04).  A significant association between the Modified Shortells 

survey sub section for teamwork/leadership scores and pressure ulcers was found but no 

associations were observed.  DEA established the quantity and quality efficiencies for each 

nursing home.  DEA quality efficiency scores indicated that the QIA-intervention increased 

the number of days free of restraints in the QIA-group whereas adverse event free days 

increased more for the remaining quality indicators in BM-group.  The DEA quality 

efficiency scores suggested that BM-intervention improved DEA quality efficiency for all 

quality indicators. 

Conclusions: The Quality Improvement Activities had limited impact on the observed 

adverse events.  However, the use of benchmarking across the two groups and utilisation 

of DEA in the analysis provided interesting findings.  DEA was found to be more sensitive 

to clinically significant improvements than traditional statistical approaches.  It offers an 

opportunity for benchmarking excellence in nursing homes.  In addition, the results signal 

the importance of further research into the role of registered nurses in this setting. 
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Organisation for  Economic Cooperation and Development  

Older Persons’ Ability Level Census 

PASS  

PASS-days 

PEERS 

 

Performance Assessment System for Success 

Adverse event free days 

DMUs with an efficiency score of one in a DEA model deemed to be 
best in the class  

QIA-group 

QIA-intervention 

Quality Improvement Activities Group (for this study) 

Quality Improvement Activities Intervention (for this study) 

RAI-LTC 

RAI-LTCF 

interRAI MDS Long Term Care Version 2 or 3 (US version) 

interRAI MDS Long Term Care Facility (international version) 

RD 

RN 

Residential care 

Restraint 

Resident Day 

Registered nurse  

Residential care for older people 

Use of daily physical restraints  

STAR 

SD 

Service Provider Agreement 

 

Shortell’s survey 

Setting Targets - Achieving Results  

Standard deviation  

Age Related Residential Care Services Provider Agreement (New 
Zealand) 

Modified Shortell’s Organisation and Management Survey 

VRS Variable Returns to Scale (in DEA) 

UN 

UK 

US 

UTI 

United Nations  

United Kingdom  

United States 

Urinary Tract Infection 
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Glossary 

Term Meaning  

Adverse event 

 

An adverse event is any undesirable or unwanted consequence related to the 

provision of care or the omission of care (World Health Organization, 2004). 

Dependency 

 

Dependency in this context refers to an individual’s need for support to undertake 

activities of daily living. 

Disability  

 

 

 

 

 

 

 

A disability in New Zealand is defined as any limitation in activity resulting from a 

long-term condition or health problem:  

Mild disabilities have a disability but do not require regular help from other 

people or technical aids. 

Moderate disabilities use or need some type of assistive device, aid or 

equipment and/or help with certain heavier or more difficult household tasks. 

Severe disabilities receive or need daily help with activities such as preparing 

meals, shopping and everyday housework, bathing or dressing. 

Data Envelopment 

Analysis  

Data Envelopment Analysis is a nonparametric method in operations research and 

economics for the estimation of production frontiers. It is used to empirically 

measure productive efficiency of decision making units. 

General Linear Mixed 

model 

A generalized linear mixed model (GLMM) is a particular type of mixed model. It is 

an extension to the generalized linear model in which the linear predictor contains 

random effects in addition to the usual fixed effects. These random effects are 

usually assumed to have a normal distribution. 

interRAI Minimum 

Data Set Long-Term 

Care Version 2  

 

 

 

 

 

 

 

 

interRAI is an international not-for-profit organisation that is responsible for the 

interRAI-MDS LTC (minimum data set resident assessment instrument). This 

Resident Assessment Instrument (RAI) consists of a Minimum Data Set form and 

Resident Assessment Protocols known as RAPs.  The assessment includes 

information about a resident’s physical, cognitive, medical, emotional and social 

status.  The RAPs are corresponding care planning tools that identify resident’s 

needs. From the information collected a case-mix classification and quality 

indicator suites are produced.  The case-mix provides the basis for 

reimbursement. Some of the quality indicators are risk adjusted. The quality 

indicators are available to the nursing homes and state inspectors for quality 

assurance purposes. Recently, in the US, Version 3 has replaced Version 2. 

Internationally, interRAI MDS Long Term Care Facilities is in use.  

Nursing Homes  

 

 

 

 

 

 

 

In the New Zealand context nursing homes are a legal entity known as Geriatric 

Hospitals. To make reading easier for international readers the term nursing 

homes is used.  Geriatric hospital care is defined in section 4 of the Health and 

Disability Services (Safety) Act 2001.  Hospitals are certificated as geriatric, 

convalescent and/or medical hospitals.  They provide care for sickest and frailest 

long-term residents who are highly dependent and/or have complex care or 

medical needs that require the presence of a registered nurse 24 hours a day.  

Some facilities offer more than one level of care and are certificated as hospitals 

with medium (rest home) and high level (geriatric hospital) care.  
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Nurses scopes of 

practice: 

Registered nurse  

 

 

 

 

 

 

 

 

 

 

 

Enrolled nurse  

 

 

 

“Registered nurses utilise nursing knowledge and complex nursing judgment to 
assess health needs and provide care and to advise and support people to 
manage their health. They practice independently and in collaboration with other 
health professionals, perform general nursing functions and delegate to and direct 
enrolled nurses and nurse assistants. They provide comprehensive nursing 
assessments to develop implement and evaluate an integrated plan of healthcare 
and provide nursing interventions that require substantial scientific and 
professional knowledge and skills. This occurs in a range of settings in partnership 
with individuals, families, whanau and communities. Registered nurses may 
practice in a variety of clinical contexts depending on their education preparation 
and practice experience. Registered nurses may also use their expertise to 
manage, teach, evaluate and research nursing practice. There will be conditions 
placed on the scope of practice of some registered nurses according to their 
qualifications or experience limiting them to a specific area of practice” (Nursing 
Council of New Zealand, 2007). 

 

 “Enrolled nurses practice under the direction and delegation of a registered nurse 

or nurse practitioner to deliver nursing care and health education across the life 

span to individuals in community, residential or hospital settings. Enrolled nurses 

contribute to nursing assessments; care planning, implementation and evaluation 

of care for health consumers and/ or families/whanau/fono. The registered nurse 

maintains overall responsibility for the plan of care. Enrolled nurses assist health 

consumers with the activities of daily living, observe changes in health consumers’ 

conditions and report these to the registered nurse, administer medicines and 

undertake other nursing care responsibilities appropriate to their assessed 

competence” (Nursing Council of New Zealand, 2010b). 

Quality Indicators  Quality Indicators are measures of health care quality that make use of readily 

available resident data. Resident safety indicators are a set of indicators providing 

information on potential adverse events relating to care provided.  

Residential care for 

older people  

 

 

 

 

 

 

Residential care in New Zealand is defined in the definitions in Chapter 2. 

Residential aged care is provided in most nations in the developed world and has 

many names such as nursing homes, residential homes, geriatric hospitals, rest 

homes, hostels and skilled nursing homes. The case-mix in these facilities varies 

between countries. Therefore applying research findings and making direct 

comparisons between nations is challenging. In this study when residential care is 

referred to it incorporates all levels of institution long-term care for older people. 

The focus of this study is geriatric hospital level care as described below.     

Rest Homes 

 

 

 

 

 

Rest homes are defined in section 6(2) of the Health and Disability Services 

(Safety) Act 2001. These facilities cater for residents who require residential care 

provided for the care or support of, or to promote the independence of, people 

who are frail; whether because of their age or for some other reason ("Health and 

Disability Services (Safety) Act," 2001).  The residents have stable medical 

conditions and care needs that do not require the presence of a registered nurse 

24 hours a day. Dementia units provide the same level of care as rest homes in a 

secure environment for residents who may exhibit behaviour likely to cause 

concern to others, or who may harm themselves. 
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Chapter One:  Introduction 

 “Wrinkles are painless and harmless.  They are us and we are them”. 
 William Thomas, (2004)  

 

The world, including New Zealand, is experiencing extraordinary change having moved 

from a pattern of high birth rates, high mortality, and relatively short life expectancy1 to one 

of low birth rates, low mortality, and longer life expectancy.  As a result, the number of 

older people continues to grow rapidly.  Some of these older people will need care and live 

in a residential care setting, as they are frail, physically dependent, and/or cognitively 

impaired.  Society has a responsibility to ensure that the quality of care provided minimises 

harm to this vulnerable population.  However, to achieve this is surprisingly difficult, with 

many interventions to deliver improvements in the quality of care failing.  A task force, that 

included the World Health Organization, set up to improve residential care for older people, 

has made the following recommendations:  

“The  need for quality indicators that recognised the rights of older 
people to have care that is safe, effective, dignified, and respectful, the 
development of meaningful activities, avoidance of chemical, and 
physical restraints and informed pain management programmes”. 

(Tolson, Morley, Rolland, & Vellas, 2011, page 20)    

 

These recommendations focus on enhancing the care provided to residents through 

strengthening leadership in the areas of the clinical dimensions of practice and care 

quality, education, and research (Tolson et al., 2011).  Guided by the focus of these 

recommendations to improve the standard of residential care this study has attempted to 

resolve some of the dilemmas relating to the quality of care.  The aim was to determine the 

relative effects of two interventions, delivered in a cluster randomised controlled trial, on 

five quality indicators2 with the effects of the interventions measured by a conventional 

statistical model and a best practice productivity model, Data Envelopment Analysis (DEA).  

In addition, the study examined the impact of care staffing and leadership on the quality of 

care as measured by five quality indicators.  It was envisaged that the findings would 

                                                      

1 Life expectancy at birth indicates the total number of years a person may expect to live, based on a given 
set of age specific death rates existing in the period in question. 
2 Catheters, falls, pressure ulcers, restraints, and urinary tract infections  
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inform the development of the Performance Assessment System for Success (PASS) to 

better support nursing homes to be both efficient and effective.  With the predicted growth 

in the older population over the next 20 years it is imperative that society learns from such 

research so it can better minimise harm to the vulnerable population residing in residential 

care facilities. 

 

A demographic and epidemiological population transition has been taking place over many 

generations.  These changes reflect the successes of public health systems and along with 

the substantial advances in medical knowledge and treatment have extended life 

expectancy (Department of Economic and Social Affairs, 2007, page14).  The resulting 

population changes will continue to have significant implications for future economic 

growth, savings, consumption, labour markets, pensions, taxation, intergenerational 

environments, living arrangements, housing demand, and the need for health care services 

(United Nations, 2009).   

 

While living longer offers opportunities for older people to lead active and meaningful lives 

until their later years, it also presents challenges related to quality of life as the risk of 

developing chronic diseases and disability increases with age (Cornwall & Davey, 2004).  

As well as population ageing, the characteristics of generations born in the last 50 years 

are changing.  Earlier generations were more subservient to authoritarian leadership, while 

the most recent generations live in a world of rapidly changing technology and expect to be 

consulted concerning their care.  Based on current expectations and historical data, 

predictions regarding the shape of future populations and their health care needs provide a 

sense of the direction and scale of change that will be required. 

 

These predictions raise concerns about the ongoing ability of our nation to provide 

sustainable, accessible, quality services to older people.  The government strategies have 

shifted resources to community-based programmes to support older people to age in their 

place of choice.  However, it is recognised that the demand for residential care for older 

people who are very frail and highly dependent, the chronically ill, and those who are 

approaching the end of their lives, is likely to continue to grow (Boston & Davey, 2006).   
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Booth, Miller, and Mor (2008) established that New Zealand experts are of the view that 

the key to the future success in the provision of quality residential care services for older 

people3 is dependent on addressing a number of issues.  These include developing new 

models of funding long-term care such as insurance schemes; improving the compensation 

and working conditions for staff working in long-term care, as they are key elements for 

recruiting and retaining good staff; consumer directed care; and payment of informal 

carers.  Booth and Mor contend that, in addition to addressing the issues just mentioned, 

more advanced use of information technology systems that better enable improvements in 

quality and efficiency are needed.  These researchers also claim that consistently 

achieving compression of morbidity will assist in containing the demand for residential care 

in the future (Booth, Miller, & Mor, 2007).  

 

Having an effective and efficient health care system that provides ‘better, sooner, more 

convenient’ and ‘harm free’ services to all New Zealanders is the government’s 

overarching goal (Ministry of Health, 2009c).  With 9.8 percent of New Zealand’s gross 

domestic product being spent on health and disability care in 2008, society expects that 

this money be spent wisely on a range of services to meet the needs of all New Zealanders 

(World Health Organization, 2009).  Services for our older people encompass primary 

health care, acute care, restorative care, chronic disease, and disability management, 

home-based services, and residential care.  Residential care caters for older people who, 

due to chronic illness and/or disability are unable to continue to live at home.  In 2009/10, 

the New Zealand government spent $808 million on residential care (Judge, 2011).  

Residents may be required to make further contributions towards the cost of residential 

care if they have assets and income above a specific level or they wish to have services 

over and above the national service specification (District Health Boards New Zealand, 

2009). 

 

Historically, New Zealand has struggled with the demand for residential care, having a 

higher proportion of people in residential care than most Organization for Economic, 

Coordination and Development (OECD) countries and a higher ratio of residential care to 

home support than most other OECD countries.  There is evidence of some success in 

containing the demand for residential care over the last 20 years (Grant Thornton, 2010).  

                                                      

3 For ease of reading, residential care for older people is referred as ‘residential care’.   
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The Older Persons’ Ability Level (OPAL) census revealed that in Auckland, the largest city 

in New Zealand, there has been little change in the overall number of residential care beds 

from 1988 to 2008, a 20-year period.  The bed numbers rose from 8,489 in 1988, to a peak 

of 9,189 in 1993 and reduced to 8,763 beds in 2008.  This represents only a three percent 

increase in the number of beds over 20 years in spite a doubling of the population, aged 

85+; the largest users of residential care.  These changes represent a 22 percent drop in 

the utilisation of rest home beds (medium dependency) and an increase of 13 percent in 

the utilisation of nursing home beds (high dependency) (Boyd et al., 2008).  A recent 

review of residential care nationwide confirms that the utilisation of nursing home beds, 

representing 57 percent of the total government expenditure on resident bed days in 2010 

(Judge, 2011),  is rising while the utilisation of rest home beds is reducing (Grant Thornton, 

2010).   

 

One explanation for the containment of beds over that 20-year period has been the 

increased resources channelled to home care to support ‘ageing-in-place’.  Ageing-in-place 

is the provision of appropriate services and assistance so that older people may remain 

living relatively independently in the community in their place of choice (World Health 

Organization, 2004).  Another reason could be compression of morbidity (Boston & Davey, 

2006), or simply a change in the choices consumers are making.  Nursing home level care 

is more expensive than rest home care; as a result, the overall bed utilisation has been 

contained but expenditure has increased.  The expected six-fold increase in 85+ year olds, 

projected to be the major users of residential care in New Zealand over the coming 20 

years, is set to increase the demand for residential care, although the number of additional 

beds needed is arguable (Boston & Davey, 2006 p 241; Grant Thornton, 2010).  Medium to 

large increases in numbers of beds may not be sustainable; therefore, new and innovative 

approaches to long-term care are being investigated.   

 

Many argue that the fee-for-service approach utilised in New Zealand for residential care is 

inadequate, as it has lagged behind actual cost increases.  This has led to business 

failures, sales, suppression of wage rates, and an inadequate return on investment which, 

in turn, has suppressed the development of new beds (Ashton & St. John, 2005).  The 

efficiency and effectiveness of long-term care, and in particular residential care, will be a 
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key issue in the coming years.  Indeed, Grant Thornton (2010 page 14) makes the 

following recommendations:  

“Evaluate the costing results to recognise the difference in performance 
between urban and non urban providers and providers in different 
regions” and “Undertake additional analysis around the efficient frontier 
for providers to further inform the development of pricing and policy 
settings”  

 

Another burning issue for the residential care sector has been the lack of wage parity with 

the public sector.  The low wage rates have resulted in workforce issues such as concerns 

over staffing ratios, lack of staff education, and a shortage of registered nurses willing to 

work in the sector.  This is believed to have negatively impacted on the quality of care 

provided (Consumer New Zealand, 2009; New Zealand Nurses Organisation, 2004).  

Consequently, there have been calls for tougher staffing standards and better monitoring of 

the aged care industry to address the reported quality issues. 

 

It is unlikely that residential care providers have insight into ‘failure costs’ including 

significant quality issues (Wagner, van Merode, & van Oort, 2003).  Furthermore, it is a 

common belief that providing quality care in residential care is expensive.  Contrary to this 

view, evidence of the possibility of cost savings related to good quality care has been 

reported.  Rantz, Hicks, Grando, and Petroski, et al. (2004) established that there is a trend 

of total increased costs of $US13.58 per resident per day in poor quality nursing homes 

compared to those with good quality.  By minimising adverse events such as pressure 

ulcers, input costs were reduced (Rantz, Hicks, Grando et al., 2004).  Other studies also 

indicate a positive relationship between cost savings and lower adverse events (Castle, 

2005; Hicks, Rantz, Petroski, & Muka, 2004; Mukamel & Spector, 2000; Weech-

Maldonado, Neff, & Mor, 2003).  Therefore, identifying the organisational attributes of 

facilities achieving good resident outcomes is paramount to improving quality and 

efficiency.   

 

In seminal work undertaken by Rantz, et al. (2003), the key attributes present in facilities 

achieving good resident outcomes were: leadership, a team/group focus, a quality 

improvement programme, getting the ‘basics of care’ done, and good assessment and 

follow through (Rantz, Grando et al., 2003).  Other researchers have reported on factors 
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that influence quality of care such as leadership (Bostick, Riggs, & Rantz, 2003; Rantz, 

Hicks, Grando et al., 2004) and staff turnover (Castle, 2001; Castle & Engberg, 2005; 

Castle, Engberg, & Men, 2007).  Other factors include staffing levels and skill mix.  

Education is also seen as important (Decker & Castle, 2009; Maas, Specht, Buckwalter, 

Gittler, & Bechen, 2008a, 2008b; Smith, Kerse, & Parsons, 2005) as is the number of beds 

within the facility (Hendrix & Foreman, 2001; Rantz, Hicks, Grando et al., 2004).  Public 

reporting of quality indicators (Bonner, Castle, Perera, & Handler, 2008; Castle, 2009b; 

Castle, Engberg, & Liu, 2007; Liu & Castle, 2005) and funding and types of ownership (C. 

E. Johnson, Dobalian, Burkhard, Hedgecock, & Harman, 2004) have also been shown to 

be associated with the quality of care provided.  The most frequently cited factors linked to 

quality care have been staffing levels, skill mix, and leadership.  While knowledge of what 

improves or inhibits the quality of care provided by residential care facilities has grown, 

poor quality care continues in many countries placing residents at risk of increased 

morbidity and mortality.   

 

Providing information to the public about the quality of care has been favoured by the 

Minister of Health in New Zealand as one approach to improving care (Consumer New 

Zealand, 2009).  Descriptive summaries of audit outcomes are now available (Ministry of 

Health, 2011a).  The United States (US), Nursing Home Compare is an example of 

advanced public reporting.  It provides up-to-date information about citations from 

inspection, quality indicator data, and staffing hours for all nursing homes in the US.  Public 

reporting now includes a five-star rating system (Centers for Medicare & Medicaid 

Services, 2011).  However, simply having the reporting facility available does not mean 

that it will be used; nor does it mean that it will influence consumers’ decision making 

(Castle, 2009b) so other options  have been considered in New Zealand.  

 

Many countries including the US, United Kingdom (UK), Australia, and New Zealand have 

responded to the ongoing quality issues by increasing legislative requirements and 

compliance auditing.  The New Zealand government, in 2001, implemented revised 

legislation, regulations, and standards.  Nonetheless, residential care quality issues persist.  

The Health and Disability Commissioner reported that the second largest group of health 

care involved complaints in New Zealand related to rest homes (Patterson, 2004).  While 

the Minister of Health has increased the surveillance of residential care facilities by 
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introducing unannounced audits in an effort to curb the continuing issues with quality, care 

problems appear to be continuing (Anstiss, 2010).   

 

The current New Zealand standards framework, the Health and Disability Services 

Standards 2008 (certification), for monitoring compliance to standards is very generic in 

nature as it applies to all healthcare facilities that have day or overnight beds.  Residential 

care providers require certification to operate.  In addition, if the provider wishes to admit 

residents entitled to a fee subsidy, the provider must hold an ‘Age Related Residential 

Care Service Provider Agreement’4 with the local District Health Board.  The District Health 

Boards are accountable for ensuring that providers are compliant with the requirements of 

the service provider agreement.  However, the Ministry of Health’s (MoH) performance in 

the management of certification has been criticised.  The Auditor General stated that the 

MoH auditing of residential care facilities has been inconsistent and, at times, of poor 

quality.  In addition, monitoring has not been well coordinated between the MoH and the 

District Health Boards with some facilities having audits by both agencies completed within 

days of each other (New Zealand Press Association, 2009).   

 

The auditing of compliance to the standards does not provide benchmarking of the quality 

of the care provided.  In fact, New Zealand does not have a national clinical or staffing data 

collection system for measuring quality.  Therefore, identifying best practice or poor quality 

of care is not possible in the current climate.  In addition, without a repository of data, little 

information is available regarding the efficiency and effectiveness of residential care in 

New Zealand.  This study seeks to build on the knowledge about quality in residential care 

identified in an earlier New Zealand study (Whitehead, 2007).  An investigation of the 

efficiency and effectiveness of nursing homes and the impact of benchmarking and quality 

improvement activities are examined within the New Zealand context.  A model for 

assessing the ‘success’ of residential care providers will be developed.   

 

The notion of success is important to all the stakeholders in residential care.  The owners, 

one of the primary stakeholders, wish to be successful as demonstrated by making an 

acceptable return on investment, meeting the residents’ needs, and having a good 

                                                      

4     The Age Related Residential Care Services Provider Agreement is referred to as the ‘service provider 
agreement’. 
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reputation.  Success for the owners is dependent on achieving the standards that are 

important to the residents; having financial security through a good reputation and high 

levels of occupancy; prudent use of resources; and a reasonable return on their capital 

investment.   

 

Success for the residents and their families is having a home that is acceptable to the 

resident and the resident believing that he or she is doing well in life with a sense that the 

positive factors outweigh the negative ones (Acton, 1994).  Critical to the well-being of the 

resident is being free from adverse events.  The resident may suffer from a range of 

unwanted outcomes such as decline in function, pressure ulcers, falls, being restrained, 

and preventable health events such as infections, and pain.  Such events negatively affect 

the resident’s well-being and place an increased load on the facility’s resources.   

 

Employees and contractors wish to provide quality care and achieve good outcomes for 

the residents.  They also expect that the terms and conditions of engagement are fair and 

reasonable, the work environment supports the provision of quality care, and the 

environment protects staff and resident safety.  Other stakeholders, such as the funders 

and regulators, require compliance with minimum standards and that quality of care 

provided meets the needs and expectations of the residents.  Society expects that there is 

an acceptable standard of residential care accessible to those frail older people who need 

it, that residents will have a sense of positive well-being and that residents are free from 

adverse events.   

 

The following quote is an example of quality of care issues within the industry in New 

Zealand:  

“A Palmerston North rest home has been shut down after an inspection 
team found a 103-year-old woman tied to her bed with a sheet.  
MidCentral District Health Board terminated its contract with the Rose a 
Lea Rest home after sending in an emergency inspection team last 
week. 

(New Zealand Press Association, 2009) 
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While stories about ‘good care’ are seldom newsworthy, the public reporting of the results 

of the certification audits has provided evidence that there has been excellent care as well.  

The following quote provides evidence of this: 

“This provider facilitates appropriate entry into the service and 
residents receive timely comprehensive assessment.  Care is planned, 
coordinated and delivered using the 'Roper, Logan & Tierney' model of 
nursing and 'Eden' philosophy of care.  This strongly supports an 
integrated approach towards independent living for the elderly person 
and evidence sighted confirmed that consumers and family/whanau are 
involved in all stages of service provision.  Residents and their families 
interviewed stated that their care needs were being well met”.  

(Ministry of Health, 2011a) 

 

Ensuring a minimum level of quality continues to frustrate policy makers, providers, 

consumers, staff, and the public.  Mukamel and Spector (2003) ascribe to the view that if 

the market is truly competitive, then the level of quality will be determined by consumer 

demand.  Whether New Zealand truly possesses a competitive market is open to debate 

as it is highly centralised.  There have been bed management controls in place in some 

District Health Boards, and not in others.  A national fee-for-service and a national service 

provider agreement were implemented in 2002.  Additional charges over and above the fee 

for service are tightly controlled.  With providers receiving a nationally consistent fee for 

service, one may assume there is a convergence towards an acceptable level of quality.  

However, given recent media reports, the certification outcomes, and the Health and 

Disability Commissioner’s complaints investigations, it appears that there is wide variation 

in the quality of residential care provided.  

 

In addition, the ongoing changes in the structure of New Zealand’s health services have 

been reported to have resulted in instability, uncertainty, and a lack of long-term planning 

(Ashton, 2000).  This has been compounded by a regulatory and pricing framework that is 

reported to threaten the long-term viability of residential care by suppressing investment in 

the development of modern facilities, and thus limiting consumer choice in the future (Grant 

Thornton, 2010).  The results of policy changes have impacted on the residential care with 

older people entering at a higher level of disability and staying for a shorter length of time 

(Boyd et al., 2008). It is perceived that the funding has not kept pace with these changes 

(Grant Thornton, 2010). 
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The number of nursing home beds needed will continue to increase over the next 20 years.  

However, there is little evidence of the residential care industry increasing its capacity to 

meet even the lowest prediction of an additional 38,400 older people needing residential 

care by 2021 (Boston & Davey, 2006).  In part, this has been due to spare capacity in the 

current market.  However, the political uncertainty and low return on investment has also 

contributed to the reluctance to invest in this sector, particularly in dementia care (Grant 

Thornton, 2010).  In addition, many of the current providers only have rest home beds and, 

therefore, may not have the expertise or the environment to provide high quality nursing 

home care.   

 

Quality in this setting is complex because the facilities are both a health care facility and 

the residents’ home, and residents are frequently unable to articulate their norms, values, 

goals, and needs.  Clearly, there is an expectation that healthcare services in New Zealand 

provide quality care.  The vision is that: “People in the New Zealand health and disability 

system receive people-centred, safe, and high-quality services that continually improve, 

and that are culturally competent” (Cornwall & Davey, 2004, page 13).  However, defining 

and researching quality care in healthcare has inherent difficulties due to its 

multidimensional nature.  Structure, process, and outcomes have been widely used as a 

conceptual foundation for research regarding the quality of care.  This framework assumes 

that quality is multi-dimensional, has both technical and interpersonal aspects, and 

requires a number of indicators to measure it (Donabedian, 1997).  In seminal work, Rantz 

et al. (1999) published an integrated multi-dimensional theoretical model of quality in 

residential care.  Rantz et al. (2003) has identified good and poor resident outcomes in 

residential care, and developed a theoretical model of organisational attributes for facilities 

achieving good outcomes.  Still there is a need for a system of assessing whether good or 

poor care is provided in New Zealand.  

 

The interRAI Minimum-Data-Set for Long-Term Care version 2.0 (RAI-LTC)5 is the best-

known example of a national system for measuring residential care quality.  This system 

requires routine resident assessments.  A suite of quality indicators fall out of data 

captured in Minimum Data Set assessment.  These quality indicators provide information 

                                                      

5 interRAI Minimum Data Set- Long Term Care is fully described in the glossary and Section 2.13.1.  Most 
researchers abbreviate the title. In this document RAI-LTC refers to version 2.0 and RAI-LTCF refers to 
the international version currently available. 
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on a range of measures including function, cognition, soft tissue injuries, falls, pain, 

infections, continence, nutrition, and medication use.  In the US the published quality 

indicators data are available to the providers, funders, inspectors, researchers, and to the 

public (Bates-Jensen et al., 2003; Rantz, Popejoy et al., 1997).  Researchers have 

attempted to validate RAI-LTC indicators as measures of the quality of care with varying 

success (Bates-Jensen, Alessi et al., 2004; Kidder et al., 2002; Morris et al., 2003; Rantz, 

Popejoy et al., 1997; Schnelle et al., 2003; Simmons et al., 2003; K. B. Stevenson, Moore, 

& Sleeper, 2004).  Despite the availability of such data and increasing knowledge of which 

quality indicators may be the best measures of quality, concerns about the quality of care, 

and resident well-being continue.   
 

Poor quality consumes resources through wastage, rework, and escalation of issues.  The 

cost of poor quality is borne by the health care sector and by society as a whole (Cornwall 

& Davey, 2004).  Therefore, gaining insight into the overall standard of residential care 

providers’ performance is essential.  Performance has two components: efficiency and 

effectiveness.  To be effective requires the production of the desired effect, while being 

efficient requires the production of the desired effect with minimum wastage.  Efficient and 

effective care occurs when a health care organisation produces a given level of care that 

meets an acceptable standard of quality using the minimum combination of resources 

(Ozcan, 2008).  An organisation can be efficient but not effective or effective but not 

efficient.  The aim is to be both efficient and effective providing a high standard of care 

(quality care) while maximising the use of resources.   

 

The efficiency or effectiveness of the residential care sector in New Zealand is a mystery.  

With growing pressures on funding and the need to hold providers accountable for meeting 

residents’ needs, it is timely to investigate how best to measure the efficiency and 

effectiveness of the sector.  Neither detailed costs related to residential care nor data 

relating to quality and staffing have been available.  Financial reports are a requirement but 

only residential care providers owned by publicly listed companies have to declare financial 

results ("Companies Act," 1993).  This reporting has included the whole of the company’s 

business including retirement village operations.  Therefore, this proposed research is 

timely.  

 



Chapter One: Introduction  

Page | 12  

 

Rigorous statistical analysis of objective data has been proposed to be the key to 

measuring and improving quality over time (McLaughlin & Kaluzny, 2006).  Limited 

research about residential care has been conducted in New Zealand.  Whitehead (2007) 

revealed substantial variation in the quality of care across 34 residential care providers 

when assessed using validated quality indicators.  The primary findings suggested that, for 

nursing homes, there was a general trend for adverse events to decrease as registered 

nurse time increased.  No such findings were found in relation to caregiver time in rest 

homes or nursing homes, or for registered nurse time in rest homes.  These findings and 

the trend to fewer rest home beds and more nursing home beds have highlighted that 

future research should target nursing homes rather than rest homes.   

 

The motivation for this study was the findings of Whitehead (2007), the continued reporting 

of poor quality within the sector, and the need for residential care to be as efficient and as 

effective as possible.  The aim of this research is to improve the knowledge about 

residents’ outcomes, what will support improved outcomes and reduce harm.  The findings 

of this study will extend the understanding of how to maintain, support, and improve the 

quality of care over time.  Chapter Two reviews the issues related to the ageing population, 

the need for quality health services and residential care for older people.  This chapter then 

reviews approaches to measuring performance and develops the research questions.  

Chapter Three presents the frameworks for analysis.  Chapter Four describes the methods 

implemented and the analysis used to find the results.  Chapter Five presents the results of 

the study.  Chapter Six discusses the results and makes comparisons to international 

research findings.  This chapter also discusses the limitations of the study, the implications 

for policy and practice and makes recommendations for future research.   
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Chapter Two:  A review of the literature 

“By the year 2020, the year of perfect vision, the old will outnumber the 
young”. 

        Maggie Kuhn (1905-1995)   

2.0 Introduction  

There is nothing more certain in life than the fact that we get older every day of our lives.  

Some people reach old age successfully, remaining well and relatively free from disability, 

while others face multiple health problems and a decline to severe disability.  This may 

mean that some people are unsafe in their living environment in the community.  A number 

of these people may not have the support of informal networks to come to their aid so 

continuing to live in their place of choice becomes a challenge.  In much of the developed 

world, older people in this situation move into a residential care facility for older people 

(residential care) where they, their families, and/or the state pay for their care, usually until 

they die.  The residential care facility becomes their home, their last place of residence.  

Whether these older people achieve a good quality of life and receive an acceptable 

standard of care has been the subject of much debate.  This chapter is a review of the 

literature, focusing on quality care in residential care for older people.  The key paradigm is 

how to evaluate performance.  Because of the complexity of the subject, the literature 

review is lengthy and so it is divided into four sections; ageing, its challenges and 

healthcare services for older people, quality care, quality management and measurement.   

 

For this literature review, the use of a systematic search allowed the identification of the 

best available information from primary and secondary sources.  Articles were located in 

the MEDLINE, CINAHL, PsychINFO, and the Cochrane Library databases.  Key terms 

were used to conduct an extensive search of the literature through The University of 

Auckland; Philson, Tamaki, and General Libraries were utilised for manual searches.  

Other Internet search engines were used: Google (http://www.google.co.nz), Google 

Scholar (http://scholar.google.co.nz) http://www.moh.govt.nz and www.stats.govt.nz.  

Searches of reference lists and bibliographies of articles aided the location of relevant 

literature.  Literature searches by author name of those authors identified as having a 

specialist interest in the field were completed.  Key words used to review the literature 

were: nursing homes, long-term care, residential care, elder care, quality, benchmarking, 

http://www.google.co.nz/
http://www.stats.govt.nz/
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quality indicators (falls, pressure ulcers, restraints, urinary tract infections, indwelling 

urethral catheters, weight loss, medication use, transfers to acute care) staffing and Data 

Envelopment Analysis (DEA).  Figure 2–1 presents the outline of the literature review.  

 

 

Figure 2–1: Outline of the literature review  

Ageing, its Challenges and Healthcare Services 

Productivity and Quality 

Performance Evaluation

 

The Evidence and Research Questions   

Ageing and its challenges

· Population ageing 

· Life expectancy 

· Health expectancy and disability free life years 

· The challenges for older New Zealanders

 

Health care for older people in New Zealand 

· The health system in New Zealand 

· Healthcare for older people in New Zealand 

· Residential care for older people  

· Residential care in New Zealand 

· Consumer expectations of residential care

 

Productivity 

· Service delivery

Quality 

· Defining quality  in healthcare

· Quality in residential care 

· Quality of life 

· Quality of care 

· Basics of care 

· Basics of care 

· Ambulation

· Nutrition and hydration 

· Continence and bowel regularity

· Skin integrity

· Pain 

 

Performance and its measurement  

Quality measurement

· Quality indicators 

· Reliability and validity of quality indicators  

· Risk adjustment

· Case mix

Benchmarking

Balanced scorecard

Data envelopment analysis (DEA)

Overview of DEA

Advantages and disadvantages of DEA

DEA and quality

Staffing in residential care

· Staffing and quality relationship

· Staffing levels and skill mix

· Staffing regulations

· Staffing recommendations 

· Nurses 

· Care givers 

Leadership

Quality improvement 

The development of quality improvement systems 

Quality improvement in residential care 

The cost of quality in residential care 

The barriers and enablers to quality improvement 
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2.1 Study definitions  

Some of the key terms used in this study may have different meanings in different settings 

therefore are defined for clarity and additional information is included in the glossary. 

  

2.1.1 Older people  

Old people are described as having lived for a long time (Oxford University Press, 2008).  

The World Health Organization (2004) states that an older person is: “A person who has 

reached a certain age that varies among countries but is often associated with the age of 

normal retirement” (World Health Organization, 2004).  

   

There are many difficulties in defining ‘old age’.  In discussing the specific attributes of 

older people, (Askham, 1989) highlights that a large number of the problems and 

difficulties encountered by elderly people are broadly similar to those experienced by other 

groups and are not specific to elderly people.  Further, the World Health Organization 

highlights the particular difficulty in specifying an age that marks the beginning of old age.  

In spite of these difficulties, this review will focus on older people and will adopt the upper 

retirement age of 65 years as defining elderly because of the social and economic 

perceptions of when old age commences (Tinker, 1993).   

 

In New Zealand, similarly people 65 years and over are referred to as older people.  This is 

a somewhat arbitrary, though internationally consistent age for defining old age.  The state 

provides a pension and access to public funding for support at home or residential  care is 

from 65 years onwards (Ministry of Health, 2002).  Therefore, the definition of older people 

used in this study is 65 years and over.  Further divisions of old age have been suggested; 

the young-old are those from 60 to 74 years, the old-old those from 75 to 84 and the 

oldest-old are 85 years and over (World Health Organization, 2004). 

 

2.1.2 Support for older people  

Care includes, in the most global sense, supervision, custody, charge, protection, or 

guardianship.  It is the application of knowledge to the benefit of an individual or a cohort of 

individuals (World Health Organization, 2004).  Care is provided in many settings such as 

the care of a child by a parent, the care of a patient provided by a doctor, or the care of an 

older person who is frail and unable to live independently.   
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Residential care for older people (residential care) is the term that applies to facilities that 

provide a residence and 24-hour care for older people who can no longer manage to live in 

the community, who are in need of short-term respite, convalescent care, or end-of-life 

care.  Figure 2–2 describes residential care in New Zealand.  Resident defines a person 

who is the recipient of care while residing in a residential care facility (World Health 

Organization, 2004).  By using the word ‘resident’ it signifies that the person lives in the 

facility on a permanent basis as opposed to acute care where the person is a patient for a 

short period.   

 

 

Figure 2–2: Residential care for older people in New Zealand 

 

2.1.3 Staffing 

Care-staff provide nursing, personal, emotional, and social care to the residents in 

residential care.  Care staffing includes regulated staff: registered nurses, second level 

nurses, and unregulated staff such as caregivers, activities, and mobility assistants.  For 

clarity, detailed descriptions of the scope of practices in each of these areas are included in 

the glossary.  Registered nurses (RN) and Enrolled Nurses (EN) are nurses regulated 

The Levels of Care in Residential Care for Older People in New Zealand 
Population is older people usually 65 years and over

Rest Homes

Offer medium care level with 24 hour unregulated staffing.

Cater for residents who are frail and have medium care 
level needs.

A registered nurse available for nursing functions, as 
detailed in the registered nurse scope of practice.

Dementia Units

In addition, provide environmental security and staff with 
dementia care training.

Geriatric Hospitals 

(Nursing Homes)

Offer high level care, or if combined with a rest home, offers 

medium and high level care.

Provide care for residents who are highly dependent and/or 

have complex / medical care needs.

As well as 24 hour unregulated staff there is a registered 

nurse  on duty 24 hours a day.

Psychogeriatric Hospitals

In addition provide environmental security and direct care 

staff with psychogeriatric training and a registered nurse 

with mental health registration.
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under the Health Practitioners Competence Assurance Act, (2003).  Their name must 

appear on the Nursing Council of New Zealand register and they must hold a current 

practicing certificate.  Registration details their scope of practice.  Their roles are as 

follows: “Registered nurses utilise nursing knowledge and complex nursing judgement to 

assess health needs and provide care, and to advise and support people to manage their 

health” (Holloway, 2011 page 2).  “Enrolled nurses practice under the direction of a RN or 

nurse practitioner to deliver nursing care and health education across the life span to 

health consumers”  (Holloway, 2011 page 2).  

 

All unregulated staff working in long-term care are referred to as support workers.  

However, in New Zealand, residential care unregulated staff providing personal care and 

lifestyle support to residents are referred to as caregivers (Walker, 2009).  While not 

regulated, they are covered by other legislation ("Crimes Act," 1961; Health and Disability 

Commissioner Act ", 1994).  There is no requirement for this workforce to undertake formal 

education, although many do.  Activities/diversional and mobility/restorative assistants are 

unregulated working under the same legislation as caregivers and are included as 

caregivers in this study.  All unregulated staff work under the direction of a health 

professional, usually an RN.   
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Section one: Ageing, disability, and healthcare  

2.2 Ageing and its challenges 

2.2.1 Population ageing 

The dynamics of rapidly growing populations of older people are complex.  Kinsella and He 

(2009) explain population ageing by applying the ‘demographic transition’ theory, first 

described by Kingsley Davis in 1945.  At one time, most developed nations had high levels 

of both fertility and mortality resulting in low rate of population growth with relatively few 

people at the older ages.  This period was followed a substantial drop in the level of 

mortality.  However, fertility levels remained high.  This saw a rapid increase in population, 

particularly at the younger ages resulting in large cohorts of children at the youngest ages.  

Currently, there is a decline in the level of fertility resulting in a slowing of the rate of 

population growth and a more even distribution across age groups so what we are 

experiencing now is an accelerating pace of population ageing.   

 

Population ageing is a worldwide phenomenon, although most apparent in the developed 

world where populations have experienced low rates of births and deaths for some time.  

While innovation in industry and agricultural production were responsible for earlier 

reductions in mortality leading to population ageing, today sees a complex interplay 

between advances in medicine and sanitation along with familial, social and political 

organisation that contributes to these changes.  Technological advances such as new 

drugs, new procedures, and the application of old drugs in new ways, have also been 

instrumental in the increasing longevity (Dormont, Martins, Pelgrin, & Suhrcke, 2007).  The 

first beneficiaries of these changes are now reaching old age.   

 

New Zealand, a developed nation, has over the last century; experienced a consistently 

higher growth of older people than seen in the growth of the total population.  This will 

continue in the medium term with births, deaths, and migration influencing the makeup.  

Disparities in population health and death rates along with higher birth rates in some ethnic 

groups have resulted in a relatively young population.  In 2006, the median age for the 

major groups was New Zealand European 38 years, Asian 28 years, Māori 23 years, and 

Pacific Islanders 22 years.  By 2026, median ages are predicted to be; New Zealand 
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European 42 years, Asian 35 years, Māori 25 years, and Pacific Islanders 23 years 

(Ministry of Social Development, 2010) .  Therefore, in the medium term, New Zealand is 

likely to continue to have an oldest-old population that is predominately European.  

 

High fertility rates are affecting the structure of New Zealand’s population.  However, the 

long-term predictions are for a gradual decline in birth rates.  New Zealand’s comparatively 

higher birth rates are reflective of the higher share of Māori and Pacific women in the 

population of childbearing age, and their higher fertility rates.  Child mortality rates declined 

some time ago and are not currently affecting longevity.  Conversely, more recent 

reductions in mortality for those aged 65+ is influencing the structure of the population with 

the proportion of the population 65+ growing, and will continue to do so in the immediate 

future (Statistics New Zealand, 2010).   

 

Worldwide, in 2007, the numbers of older people increased by 870,000 each month.  In ten 

years time, this growth rate is expected to be in the realm of 1.9 million older people per 

month (Kinsella & He, 2009).  Within the older population, the people 80 years and over is 

the fastest growing cohort.  The world’s population of 80+ will increase by 233 percent 

between 2008 and 2040; while the population aged 65+ will increase 160 percent.  The 

number of people worldwide aged 90 to 99 is predicted to rise from eight million in 2002 to 

60 million by 2050.  The corresponding increase in centurions is likely to be 190,000 to 2.5 

million in the same period (Kinsella & He, 2009).   

 

New Zealand has seen the relative share of the population made up by older people 

increase from 11 percent in 1991 to 13 percent in 2009 and it is expected to reach 19 

percent in 2026; the same share of the population as children.  By 2051, one-quarter of 

New Zealanders will be aged 65 years or more (Statistics New Zealand, 2007).  Within the 

older population the oldest-old has the highest growth rate, increasing from five percent of 

the total older population in 1956 to nine percent in 1996, and predicted to reach 25 

percent by 2051 (Dunstan & Thomson, 2006).  Increasing life expectancy and the resulting 

population ageing is a pressing public health concern.   
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2.2.2 Life expectancy  

The relevance of life expectancy is a key indicator of the survival experience of the 

population (Ministry of Social Development, 2010).  In the first half of the twentieth century, 

life expectancy increased more than in the second half.  To date, life expectancy increases 

have been attributed to improvements in sanitation and disease eradication programmes 

that have greatly reduced mortality rates, especially maternal and child mortality.  Gains 

that are more recent are the result of medical technology developments including the 

treatment of cardiovascular disease and in lifestyle improvements including a reduction in 

smoking.  Healthy diets and regular exercise have also contributed greatly to reduced 

middle-age death rates, particularly for men (Kinsella & He, 2009).  However, healthy 

ageing and longevity may not continue.  The world obesity epidemic, a phenomenon 

associated with urbanisation, fast foods, and sedentary life styles may see future 

generations not age in as good health as the 65+ of today (Byles, 2009).   

 

The highest life expectancy occurs among Japanese women (86.1 years) and Swiss males 

(79.8 years) but many developing nations, such as 25 African countries, currently have a 

life expectancy of less than 50 years.  This is largely due to the prevalence of infectious 

diseases (Kinsella & He, 2009).  In New Zealand, the current life expectancy is 78.4 and 

82.4 years for males and females, respectively.  The gap between males and females 

longevity has narrowed from 6.4 years in 1977 to four years in 2009.  Indigenous Māori 

people have a life expectancy that is significantly lower than that of the total population; 

70.4 years for males and 75.1 years for females (Statistics New Zealand, 2010).  However, 

the gap in life expectancy between Māori and the total population has being closing slowly 

and is expected to reduce further as the health disparities of Māori diminish (Boston & 

Davey, 2006).  A similar pattern is evident in the populations of the Pacific Islands.  As life 

expectancy increases, questions transpire about the quality of life lived in old age.   

 

2.2.3 Health and disability free life years  

Age-related changes begin in multiple organ systems around the age of 30 years.  Each 

individual organ declines 1.5 percent per year causing an exponential decline in the ability 

to withstand additional stress to body systems (J. F. Fries, 2005).  Older people who are 

healthy cope with stressors, such as illness and injury and, recover.  However, some 
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stressors may accelerate the development of frailty; a state of reduced physiological 

reserve associated with increased susceptibility to disability (Klein, Klein, Knudtson, & Lee, 

2005).  Frailty increases vulnerability and places older people at increased risk of severe 

disability, institutionalisation, and death (Levers, Estabrooks, & Ross Kerr, 2006). 

Consequently, a major concern for older people is whether they will experience an 

acceptable level of health and quality of life.  For most, the ideal is that disease and/or 

disability occurs as close to death as possible.   

 

The ‘failure of success’ hypothesis, claims that there will be increasing numbers of older 

people with disease and disability because they are living to a later age.  This brings with it 

predictions of dire consequences for the health systems of the future.  However, the 

alternative hypothesis is that ill health and long-term disability are not automatically 

associated with ageing.  Increasing numbers of older people will survive to enjoy the 

successes of healthy ageing.  Therefore, an uncontrollable burden on healthcare provision 

can be avoided (Robine, Romieu, & Cambois, 1999).  This scenario is ‘healthy life 

expectancy’. 

 

Healthy life expectancy is the number of years of good health, on average, that a person 

can expect to live if current mortality and morbidity rates continue for the rest of their lives.  

It describes the nation’s health and captures both the quantity and quality of life (Ministry of 

Health, 2006).  For the average older person, the process of ageing is frequently 

associated with some level of physical and/or cognitive incapacity (Christensen, 

Doblhammer, Rau, & Vaupel, 2009).  Nevertheless, international literature on disability 

trends points to an overall reduction of the rates of severe disability affecting older people; 

however, the years gained are more likely be affected by mild to moderate disability 

(Cornwall & Davey, 2004).   

 

In 2000, the world average estimated healthy life expectancy was 56.0 years; 39 years for 

sub-Saharan Africa and 66 years for developed countries.  New Zealand’s independent life 

expectancy6 has been improving since 1996: 2.7 and 1.7 years for males and females 

                                                      

6 Independent life expectancy at birth is a positive measure, capturing expectations of a life free from      
functional limitation that requires assistance. 
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respectively.  In 2006, men had an average independent life expectancy of 67.4 years 

(Māori 62 years) while for women it was 69.2 years (Māori 64.2 years) (Ministry of Health, 

2006). The 2006 disability survey revealed that the number of older people who reported 

having a disability had declined from 52 percent in 1996 and 2001 to 45 percent in 2006.  

Older women reported more disabilities than older men did.  However, these findings need 

to be considered with caution as the methodologies used in all three surveys was not 

consistent (Bascand, 2007).  There is concern though as one third of New Zealanders are 

physically inactive, and obesity rates and poor nutrition rates are rising.  While smoking 

rates have declined, the rate is still exceeds of 20 percent.  As a result, the risk of 

cardiovascular disease, cancer, and diabetes remains high.  Furthermore, health status 

varies by ethnicity with Māori and Pacific people still experiencing much higher rates of 

these health issues (Ministry of Health, 2007).   

 

The chronic diseases that largely affect older people, such as dementia, arthritis, and 

cataracts, can have a snowballing effect of increased disability and frailty, reducing the 

older person’s quality of life, and increasing the cost of healthcare (Christensen et al., 

2009; Cornwall & Davey, 2004; de Meijer, Koopmanschap, Koolman, & van Doorslaer, 

2009).  Early detection of disease and improved medical care can reduce the impact of 

disability later in life (Christensen et al., 2009; Cornwall & Davey, 2004).  There is some 

evidence that, for those people under 85 years, there is postponement of the limitations of 

disabilities despite an increase in chronic diseases and conditions (Christensen et al., 

2009).  Still, for many of the oldest-old the combination of chronic disease and age-related 

changes are likely to be associated with increasing physical and cognitive disabilities and 

acute episodes of health problems (Boston & Davey, 2006; Christensen et al., 2009).   

 

A widely held view is that the prevalence and incidence of disability increases with age.  An 

interesting picture emerges when examining the research.  Danish researchers considered 

the hypothesis that people with exceptional longevity, had significant levels of disability.  

However, the research revealed that frail and disabled people die first leaving the most 

robust in this cohort without excessive disability (Christensen, McGue, Peterson, Jeune, & 

Vaupel, 2008).  Evidence from the US indicates that the average age of onset for heart 

disease rose from 56 at the beginning of the twentieth century to 65 at the end of the 
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century.  For arthritis, the rise was from age 54 to age 65.  The resulting delay in the onset 

of chronic conditions over the century rose more than 10 years (Fogel, 2004).  Shaw 

(2002) reports a similar trend that older people in the UK are fit and healthy.   

 

Hogan (2004) is of the view that there is no delay in the onset of dementia with increasing 

longevity.  Mathers and Leonardi (2000) concur stating that dementia rates are highest in 

the oldest-old, and increase with age.  However, Langa, Larson, Karlawish, and Cutler, et 

al. (2008) studying older Americans between 1993 and 2004, found there was 

compression of cognitive morbidity, with fewer older Americans reaching a threshold of 

significant cognitive impairment.  Further, a more rapid decline to death occurred among 

those who did have cognitive decline.  Therefore, the reduction in the burden of dementia 

is possible and could potentially lessen the demand for residential care if the trend 

continues (Langa et al., 2008; Mathers & Leonardi, 2000).  This differs from the view of 

others who suggest that rapid increases in the numbers of the oldest-old in the population, 

along with high rates of cognitive impairment in this cohort, will continue to drive the 

demand for residential care in both countries (Grant Thornton, 2008, 2010; Hogan, 2004).  

 

Three possible health status scenarios are proposed.  The ‘expansion of morbidity’ theory 

suggests that the amount of life spent with chronic disease and disability will rise as life 

expectancy increases (Gruenberg, 1977).  The second scenario, the ‘dynamic equilibrium’ 

theory, claims that for each year of increase in longevity, there will be an equal gain of one 

year in good health (Manton, 1982).  The third scenario, the ‘compression of morbidity’ 

theory, asserts that as life expectancy increases, a corresponding reduction in disability will 

result in less time between the onset of disability and time of death.  This paradigm focuses 

on quality of life as a positive concept of a long life (J. F. Fries, 1980, 2005).  In developed 

countries, the postponement of chronic disease and disability is taking place.  Nations and 

regions within nations, such as the north of England and Scotland, may move in a cyclic 

way though the three scenarios over time.  However, in developing nations ‘compression of 

morbidity is less obvious as people do not on average live as long, and income and social 

welfare systems are inferior (Department of Economic and Social Affairs, 2007).   
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Expansion of morbidity is not desirable and may threaten the viability of health systems.  

The question is whether healthy ageing occurs and whether compression is achievable.  

The evidence is conflicting; Graham, Blakely, Davis, Sporle & Pearce (2004) reported that 

Australia has been experiencing an expansion of morbidity; whereas, Dormont, Martins, 

Pelgrin, & Suhrcke (2007) claim Europe and Japan have been experiencing a 

‘compression of morbidity’ scenario (Dormont et al., 2007).  Kalache, Aboderin, and 

Hoskins, (2002) indicate developed countries have been experiencing compression of 

morbidity.  However, evidence of compression of morbidity actually happening is 

conflicting.  Instead of compression of morbidity, older people in almost all repeated cross 

sectional surveys report higher disability levels.  Possible reasons for this may include 

better education and medical awareness, higher expectations related to one’s own health 

and doctors may be identifying health problems earlier and treating them more efficiently 

(Robine, Cheung, Horiuchi, & Thatcher, 2008).  Furthermore, there is no gold standard for 

measuring disability as much of the research is reliant on self-reporting (Lynch, Holman, & 

Moorin, 2007).  In developing nations, compression of morbidity is not apparent and is 

unlikely to change until adequate healthcare and health education is provided and the 

spread of infectious diseases is controlled (Kalache, Aboderin, & Hoskins, 2002).   

 

Australian researchers reported the expansion of morbidity was linked to an increase in the 

medicalisation of more serious morbidity.  This has resulted in life expectancy increasing 

over a 24-year period by 4 and 2.6 years in males and females respectively, but the 

average time spent with a chronic disability increased by 9.2 and 9.4 years in males and 

females respectively.  However, these results were limited by the definitions used, and by 

the disability commencement being arbitrarily assigned to the first-time hospital admission 

even though many people struggle with disability long before they are hospitalised, and 

some people may recover from their disability after discharge from hospital.  Hence, the 

use of first-time hospital admission dates did not accurately measure the incidence of 

disability (Lynch et al., 2007).   

 

In an examination of US morbidity, mortality, and disability data, researchers found the 

rates of disability were declining at a rate that exceeded increases in life expectancy.  

Disability trends in the 1990s saw a decline in disability of around two percent per annum 
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compared to a one percent decline in mortality per annum.  By reducing health risks, 

disability declined by one fourth and the delay in the onset of disability increased from 

seven to 12 years, far outreaching the increases in longevity (J. F. Fries, 2003).  Research 

undertaken in the UK revealed similar patterns to the US.  Disability-free life expectancy7 at 

age 65 rose by 2.5 years for men and 3.9 years for women between 1976 and 1999 

(Shaw, 2002).  However, the data analysed in many of these studies is now more than 10 

years old.  More recently, the 1997-2004 National Health Interview Survey reveals a 

general pattern of increasing prevalence of chronic conditions, but heart and circulatory 

conditions; vision impairment and possibly arthritis as the causes of disability were 

declining, but increasing levels of obesity were increasingly reported as a cause of 

disability (Freedman, 2007).  

 

Manton, Gu, and Lowrimore (2008) computed active-life expectancy and life expectancy 

using the six National Long-Term Care Surveys completed from 1982 to 2004.  Manton 

and colleagues claim support for the hypothesis of morbidity compression, indicating that 

younger cohorts of elderly persons are living longer with a greater proportion of their life 

span disability free.  However, Manton and colleagues stated that caution is needed in 

speculating that these declines in disability will be sustained as the prevalence of obesity in 

the World War ІІ baby boom cohort will negatively impact on the health of this group  

(Manton, Gu, & Lowrimore, 2008).  In fact, recent data suggests that the epidemic of 

obesity is fuelling a global rise in chronic disease which may result in an associated rise in 

disability rates (Byles, 2009).   

 

Graham, et al. (2004) identified the dynamic equilibrium scenario as the best fit for New 

Zealand.  Following analysis of somewhat outdated disability data, the researchers 

reported little change between 1981 and 1996 in the prevalence of major mobility and 

agility problems, but found increases in moderate functional limitations in the 65+ cohort.  

In addition, statistics from 2001 revealed that the probability of having a disability increases 

with age, and trends over time indicate disability levels are increasing rather than 

decreasing.  Interestingly, these researchers excluded institutionalised older people from 

                                                      

7 Disability-free life expectancy is the average number of years an individual is expected to live free of 
disability if current patterns of mortality and disability continue to apply 



Chapter Two:  Literature Review – Section One  

Page | 26  

 

the reported results.  The 2006 disability survey suggests that disability in the 65+ group 

decreased from 54 percent in 2001 to 45 percent in 2006.  At least half of older people 

affected by disability stated it was age-related, with disease, the second most common 

cause for this age group.  However, Statistics New Zealand cautions about making strong 

inferences from apparent trends between 2001 and 2006 (Bascand, 2007).  While these 

trends differ from Australia and the US, they concur with findings from other developed 

countries (Graham, Blakely, Davis, Sporle, & Pearce, 2004).  

 

In New Zealand, there is a trend towards a compression of morbidity or a healthy ageing 

scenario.  However, this is masked by health disparities between ethnic groups.  A large 

study in Auckland, comparing 1981/1982 and 2002/2003 data, found the incidence of 

stroke had significantly declined for New Zealand Europeans; was static for Māori, and had 

increased by 66 percent for Pacific peoples.  In addition, in 2002 and 2003, New Zealand 

European people were suffering strokes at an older age (76.6 years) than previously, and 

at an older age for Māori (60.7 years) and Pacific peoples (64.5 years) (Carter et al., 2006).  

In the 2006 disability survey, Māori self reported a higher disability rate than other ethnic 

groups in every age group.  New Zealand’s statistics reveal that 45 percent of adults are 

obese (Byles, 2009).  For the affordability of future healthcare services, New Zealand 

needs to remain in the dynamic equilibrium scenario in the short-term and reach the 

compression of morbidity scenario over time.  Compressing morbidity as close as possible 

to the end of life will support the containment of costs in the future (Moise & Jacobzone, 

2003).  

 

The ‘proximity to death’ hypothesis postulates that the time of death is much better for 

predicting healthcare expenditure than age (Wong, Van Baal, Boshuizen, & Polder, 2010).  

A review of health services in the UK revealed that, regardless of age at death, over a 

quarter of acute healthcare costs occur within the last 12 months of life, while one-third of 

health expenditure was for people aged 65+ and over.  Furthermore, some suggest that 

population ageing postpones health services utilisation to the end-of-life rather than 

increasing costs and demand (Wanless, 2002).  Using Monte Carlo simulations to assess 

the predictive value of proximity to death and age on disease-specific expenditures, Wong, 

Van Baal, Boshuizen and Polder (2010) revealed that proximity to death is a significant 



Chapter Two:  Literature Review – Section One  

Page | 27  

 

predictor of high acute hospital expenditure for most, but not all, diseases.  When 

controlling for proximity of death, age had a modest impact when compared to proximity of 

death.  Diseases viewed as non-lethal and prevalent among older people were the 

exceptions.  This study was limited by the use of hospital inpatient data excluding primary 

healthcare and long-term care, and by confounding variables such as frailty, disability and 

co-morbidity not being included (Wong et al., 2010).  A large study of Medicare 

beneficiaries in the US established that healthcare expenditure increased significantly with 

age and with healthcare expenditure increasing with closeness to death (Yang, Norton, & 

Stearns, 2003).   

  

Dormont, Martins, Pelgrin and Suhrcke (2007), while arguing that technological progress 

has been the key reason for health expenditure growth, view the increasing cost of 

healthcare as positive  as it has resulted in longevity, better health status, and improved 

quality of life.  They maintain that the rising healthcare expenditure trend has little relation 

to demography; rather, it is driven by consumersʹ preferences for longer lives and the 

dissemination of technological progress.  Other literature reviewed supports the view that 

technology is a significant driver for health expenditure.  Health expenditure in the 

European Union has increased with age, with technological advancement being one of the 

main non-demographic factors influencing this trend (Vos, Goss, Begg, & Mann, 2007).  

Further technological advances, such as those that would eliminate osteo-articular 

diseases, could decrease the burden of disease resulting in  reductions in healthcare 

spending (Robine et al., 1999).  An alternative view is that with increases in longevity, older 

people reaching advanced old age may opt for a palliative approach and thereby reduce 

the demand for ‘high tech’, costly interventions.   

 

Given that older people aged 75 and over in New Zealand utilise three times the health 

resources of other age groups, the increased demand for healthcare and social resources 

could be considerable in the future (Anderton, Maharey, Wilson, & Dalziel, 2003).  If the 

levels of chronic disease and disability, particularly those related to obesity, are not 

contained and reduced, the pressure on healthcare services will escalate.  This includes 

informal care provided by families and friends and long-term care provision including 

residential care.  Therefore, promotion of healthy lifestyle choices to improve health status 
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will be required.  In addition, service delivery models will need to be efficient and effective 

to provide older people with choices, timely access to high-quality healthcare services, and 

for older people to remain healthy and independent. 

  

 2.2.4 The challenges for older New Zealanders  

There are multiple challenges facing older people in the New Zealand context.  For the 

population to age well, the following factors are critical: financial security, housing, social 

networks, and access to affordable, effective healthcare.  These, along with the predictions 

of a burgeoning ageing population, underpin the Positive Ageing Strategy (2001) presented 

in Table 2-1. 

 

Table 2–1: Summary of New Zealand’s positive ageing goals8  

Framework Goals  

Income Secure and adequate income for older people 

Housing Affordable and appropriate housing options for older people  

Transport Affordable and accessible transport options for older people  

Ageing in place  Older people feel safe and secure and can ‘age-in-place’ 

Cultural diversity A range of culturally appropriate services allows for choices for older people  

Rural Older people living in rural areas are not disadvantaged when accessing services  

Attitudes People of all ages have positive attitudes to ageing and older people 

Employment Elimination of ageism and promotion of flexible work options  

Opportunities Increasing opportunities for personal growth and community participation  

Health Equitable, timely, affordable, and accessible health service for older people  

 

Secure and adequate income for older people that provides financial security is important 

to the well-being, positive ageing, and ultimately the health of an older person as it 

provides access to adequate housing, transport, maintaining social networks, and 

opportunities for personal growth.  In turn, a secure and adequate income for older people 

relies on positive attitudes to ageing, employment opportunities for older people, transport, 

and good health (Ministry of Social Development, 2001).   

 

Currently, older New Zealanders obtain a secure and adequate income in a number of 

ways.  At age 65 there is a universal entitlement to a national superannuation that is not 

                                                      

8 Source: (Ministry of Social Development, 2001). 
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income or asset tested.  Older people may apply for additional benefits such as an 

accommodation allowance.  These are means tested.  Some older people have private 

superannuation, savings and other investments that generate interest, while others 

continue in paid employment (Boston & Davey, 2006).  On average, older New Zealanders 

appear to have adequate financial resources.  A 2008 survey of older people suggested 

that older New Zealanders had low hardship rates (4%) relative to the whole population 

(13%) and low hardship rates relative to their counterparts in the European Union nations 

(14%) (Ministry of Social Development, 2008). The 2006 census revealed that people aged 

65-69 had the highest median income for older people ($NZ17,000).  People over 80 had a 

higher median income ($NZ 15,400) than those aged 70 to 79 ($NZ14,850) (Statistics New 

Zealand, 2007).  

 

Whether these income levels are sustainable is high on the political agenda.  The current 

age for receiving national superannuation of 65 years is under threat as the impact of the 

world recession, the rapidly ageing population, and the number of dependents to working 

age people increases.  Sixty-three percent of people are predicted to be in the dependent 

ages, birth to 14 years and 65 years and over, by 2051 (Boston & Davey, 2006).  However, 

the actual dependency ratio is governed by a multitude of factors including migration, life 

expectancy, birth rates, natural disasters, and pandemics that may severely affect older 

people.  Changes in the age of entitlement for superannuation, may lessen the impact on 

dependency ratios but will increase the pressures to stay in employment longer than in 

past generations (Boston & Davey, 2006).  With fewer people in the working age group and 

people working to later in life, it is highly unlikely that as many families will be available to 

be unpaid carers for elderly family members.  This may negatively influence older peoples’ 

ability to age-in-place.   

 

To age-in-place requires a person to have somewhere to live in the community.  A home is 

seen as a place of security, somewhere where older people can express their individuality, 

where they have control over their daily life, and retain a sense of independence (Keeling, 

1999).  A goal of the New Zealand Positive Ageing Strategy is affordable and appropriate 

housing options for older people and to support them to age-in-place (Ministry of Social 

Development, 2001).  In 2001, 91 percent of older people in New Zealand resided in 



Chapter Two:  Literature Review – Section One  

Page | 30  

 

privately owned, largely mortgage-free dwellings with 75 percent being owner-occupiers.  

The exception to this is Pacific people who have 55 percent of their older people 75 years 

of age and over living in rented accommodation compared to 31 percent of Māori and 16 

percent of New Zealand Europeans.  Limited local body and state subsidised rental 

accommodation is available to older people and affordable rental accommodation is in 

short supply (Boston & Davey, 2006; Grant Thornton, 2010).  Being a homeowner is not 

without its own issues.  Many older people who elect to age-in-place, remaining in their 

home of many years, face difficulties coping with a large house and garden, become 

socially isolated, and have safety issues  (Boston & Davey, 2006). This has seen 

retirement villages’ gain in popularity since the 1990s with 12.5 percent of those 85+ living 

in a village.   

 

To successfully age-in-place, older people need to be able to participate in society.  For 

many older people, driving a car enables them to maintain social networks.  Ceasing to 

drive has likely negative impacts on social networks, seeing family, shopping, and medical 

appointments.  Furthermore, the ability to contribute to society either in paid or voluntary 

employment may be lost when transport is not accessible.  While older people found 

alternative means of transport for essential travel, discretionary travel that contributes 

significantly to the quality of life may not be undertaken when private transport is 

unavailable (Davey, 2004).  Public and community transport is available with many older 

people being eligible for free off-peak public transport or discounted community transport, 

older peoples’ knowledge of what was available has been described as limited (Davey, 

2007).  Whether or not people cope well without a car depends on where they live, the 

availability of alternative transport options, personal health, mobility levels, and their 

outlook on life.  

 

Ageing-in-place strategies support choice, autonomy, and independence.  It specifically 

refers to a person’s ability to remain living in their place of choice.  Even very late in life, 

the majority of New Zealanders wish to remain in their own homes (Jorgensen, 2006).  

Ageing-in-place appears to have increased the number of older people who remain living in 

the community (Boyd et al., 2008).  However, many people 90 years and over, one in every 

three males and one in every two females a residential care facility becomes home (Boston 



Chapter Two:  Literature Review – Section One  

Page | 31  

 

& Davey, 2006). As in other developed countries, increasing age, living alone, and social 

isolation increases the risk of admission to a residential care facility (Jorgensen, 2006). 

 

A decline in personal health, and increasing disability and frailty are some of the specific 

challenges faced by older people and particularly, the oldest-old.  Frailty is an interaction 

between disease processes and age-related changes.  It is likely to occur when, under 

stressful conditions, the older person’s ability to perform activities of daily living diminish.  

Weight loss, feeling of exhaustion, weakness, decline in walking speed and low physical 

activity signal the onset of frailty.  The frail older person is more likely to precipitate into 

moderate to severe disability when exposed to additional stress such as an infection, a fall, 

or the death of a partner (Morley, Matthews, Rolland, & Kim, 2006).  This may be a 

temporary issue, or it may not be resolved.  Both situations will increase the utilisation of 

healthcare, either temporarily or long-term.   

 

The New Zealand government has recognised the frailty cascade as a key challenge in the 

provision of healthcare to older people.  A key goal of the Positive Ageing Strategy is 

equitable, timely, affordable, and accessible health services for older people.  Furthermore, 

a national strategy to support ageing-in-place has been implemented (Ministry of Social 

Development, 2001).  Increasing the resources to implement ageing-in-place has been a 

priority (Boston & Davey, 2006).  While ageing-in-place is a key focus for service provision 

to older people, those older people with severe disabilities and /or health issues may not 

be able to remain in the community indefinitely.  Therefore, as part of long-term care 

services, residential care services remain an option for older people who have a high level 

of disability or complex health issues.  Figure 2-3 describes the frailty cascade, adapted 

from Morley et al (2006), and indicates that the key factors to prevent frailty are exercise, 

adequate nutrition, socialisation, and mental activity, while disease processes are likely to 

increase the risk of frailty.  
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Figure 2–3: The frailty cascade9                                                 

 

Ensuring that the health and well-being of older people are maximised whilst lessening the 

burden on the working population will require governments to design sustainable policies 

for age-friendly settings and services for older people (Booth, Miller, & Mor, 2008).  Older 

people’s goals, aspirations, expectations, and the continuing development of technology 

will shape the future world.  However, New Zealand is a small country with a small 

domestic economy.  The determination of New Zealand’s future prosperity will influence 

how well it resources healthcare provision for its ageing population. 

 

                                                      

9 Source: (Morley et al., 2006) 
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2.3 Healthcare for older people in New Zealand  

A widely used definition of healthcare is the one published by the World Health 

Organization: “Services provided to individuals or communities by health service providers 

for the purpose of promoting, maintaining, monitoring, or restoring health”  (World Health 

Organization, 2004). 

 

2.3.1 The health system in New Zealand  

In New Zealand, a health service is deemed to be any service provided for the purpose of 

assessing, improving, protecting, or managing the physical or mental health of individuals 

or groups of individuals ("Health Practitioners Competence Assurance Act ", 2003).  The 

intent of health services is to deliver personalised healthcare that supports the population 

of the nation to a healthier life (Ministry of Health, 2010a).  The strategic drivers of the 

delivery of personalised healthcare services are numerous.  Workforce supply must meet 

service demand.  Systems and services need to be person-centred with services delivered 

in local communities where possible, and provide faster access to nursing home services.  

Services must achieve Whānau Ora10, plans, must be coordinated, and leadership must be 

effective (Ministry of Health, 2010a).  These strategic drivers are key to effective health and 

disability support services in New Zealand largely funded by the government. 

 

The New Zealand Government pays for almost 70 percent of total health expenditure with 

Accident Compensation Corporation contributing another 9.1 percent.  Optional private 

insurance pays for less than six percent of the health expenditure.  Some health and 

disability services are asset and/or income tested or may incur part charges.  Examples 

are hearing aids, corrective glasses, and residential care.  The cost of primary healthcare, 

such as general practitioner11 fees and prescription costs, is shared between the 

government and the individual (Mathers & Leonardi, 2000). 

 

The level of public funding has assisted New Zealand to become one of the more efficient 

healthcare systems in the world.  González, Càrcaba, and Ventura (2010) measured the 

                                                      

10      Support Māori families to achieve their maximum health and wellbeing. 
11   A general practitioner is a medical practitioner who treats acute and chronic illnesses and provides 

preventive care and health education to all ages and both sexes.  They have particular skills in treating 
people with multiple health issues and co-morbidities.  
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performance of the health systems of 165 countries and its relationship to expenditure of 

healthcare funding.  By applying value, efficiency analysis to the following measures: 

healthy life expectancy and disability-adjusted life years, González and colleagues 

established that high-income OECD countries on average were the most efficient.  These 

countries had an average efficiency score of 0.96 (possible range 0-1) while the low-

income countries had an average efficiency score of 0.76.  New Zealand and Australia had 

comparable ‘value efficiency analysis scores’ of 0.965 and 0.968 respectively, indicating 

they are managing their healthcare with similar levels of efficiency and effectiveness.  

Nations that had a high government expenditure on health as a percentage of total health 

expenditure were, in the main, the most efficient.  This is because these governments have 

control over the majority of the spending.  Further indications were that, in underdeveloped 

countries, modest investments in health services could produce dramatic increases in 

living conditions, health, and life expectancy.  In developed nations, gains in health and life 

expectancy were costly (González, Cárcaba, & Ventura, 2010).   

 

Making improvements in New Zealand’s health services has been costly.  Since 2001, 

public healthcare expenditure has increased at more than double the pace of the gross 

domestic product (GDP) (Organisation for Economic Co-operation and Development, 

2009).  Health expenditure was 9.8 percent (2008) compared to 9.1 percent (2007) of the 

GDP.  The total health and disability expenditure rose 10.0 percent during 2007/08 to 

$NZ17,705.2 million from $NZ16,091.6 million in 2006/07 (Ministry of Health, 2010b).  The 

government believes it is likely that future healthcare costs will continue to increase with 

the ongoing expansion of high cost medical technology (Ministry of Health, 2009d) and will 

continue to consume a bigger percentage of the GDP until at least 2050 (Cornwall & 

Davey, 2004).   

 

The New Zealand healthcare sector has undergone a number of radical reforms since the 

1990s, so much so that the population is said to be ‘weary and wary’ of change (French, 

Old, Healy, Durham, & Davies, 2002).  In 2001, the government repealed long-standing, 

health sector legislation, and regulations.  These were replaced with a safety and 

outcomes focused framework.  The government charged the Ministry of Health (MoH) with 

implementing the Health and Disability Services (Safety) Act 2001 and the Health and 
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Disability Services Standards, NZS 8134:0:2008.  The purpose of these standards is to 

ensure safe and reasonable levels of care for the consumers.  They provide a framework 

for quality assurance.  The standards are generic to all healthcare facilities with day or 

overnight beds.   

 

Currently, the responsibility for healthcare rests with 20 District Health Boards.  As dictated 

by legislation, the District Health Boards are governed by boards of directors that include 

locally elected members and ministerial appointees ("Health and Disability Services 

(Safety) Act," 2001). The government has devolved a large portion of the health sector 

funding and management to District Health Boards.  This includes the funding of, planning 

for, and delivery of publicly funded health services.  The government has an expectation 

that the delivery of healthcare services honour the principles of The Treaty of Waitangi12.  

District Health Boards, as providers of healthcare services, maintain public health, 

emergency care, acute, diagnostic, rehabilitation, and outpatient services, as well as 

specialty care.  District Health Boards, as funders of healthcare services, contract out most 

of the primary healthcare, home-based services, hospice, and residential care services to 

non-governmental organisations.  Challenges the District Health Boards face in planning 

the future health services including the expansion of the older population, increased life 

expectancy, the increasing cost of technology, and predicted increases in chronic disease 

and severe disability.   

 

2.3.2 Healthcare for older people in New Zealand  

For older people, District Health Boards provide a continuum of service delivery supporting 

a restorative approach to maintaining, regaining, and improving health (Figure 2–4). 

 

                                                      

12  The Treaty is a broad statement of principles on which the British and the indigenous people, Māori, made 
a political pact to found a nation state and build a government in New Zealand.  
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Figure 2–4: Continuum of care for older people in New Zealand13  

 

Predictions are that the demand on the current services by older people will escalate 

rapidly as the number of older people grows.  Therefore, expenditure and efficient use of 

resources are a high priority for the government.  However, older people are more 

concerned about the health services at an individual level.  Although dated, a survey of the 

65+ population in five nations, Australia, Canada, New Zealand, the UK, and the US 

conducted in 1999 provides insight as to how older people feel about healthcare services.  

                                                      

13 Adapted from MoH (2004) 
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Less than one-quarter of the older people in these countries said that medical care had 

improved in the last five years, with only eight percent of older New Zealanders reporting 

so.  Further, only 22 percent of older New Zealanders compared to 39 percent of older 

people in the US thought the system was working well.  Older healthcare consumers 

placed New Zealand at the top of the five nations for overall medical care (Donelan et al., 

2000).   

 

Among older people, the most prevalent conditions are ischaemic heart disease, then 

diabetes, and cancer, all of which may result in severe disability.  The rates of diabetes 

have been increasing and will increase faster than the increase in the older population 

itself.  This is especially true for older Māori and Pacific people.  Moreover, predictions are 

that Māori and Pacific older people will experience a more rapid increase in osteoarthritis, 

visual impairment, and renal failure than older people in the wider population will.  In 

general, they are expected to have more health problems than other population groups 

(Ministry of Health, 2006).  Additionally, older people of different ethnicities have a variety 

of approaches to the management of their health including traditional medicines and have 

diverse cultural values.  

 

Many older people, once chronic disease and disability become a problem, need long-term 

care to be able to live with their functional disabilities and cope with daily life (R. A. Kane, 

Kane, & Ladd, 1998).  Long-term care encompasses a wide range of assistance over a 

prolonged period.  For older New Zealanders, the provision of long-term care is by home-

care services, informal carers such as family or friends, and residential care providers.  

Recently, there has been an increasing focus on providing services that enable older 

people to age in their place of choice, for most this is their own home (Parsons et al., 

2006).  The concept of ‘a home’ varies widely.  It may be a house in the community, a 

serviced apartment in a retirement village, a pension unit, living on the street, or on the 

family property.  

 

Older people are remaining at home in increasing numbers and many require assistance 

with basic activities of daily living such as bathing, dressing, meals, other types of personal 

care, household chores, life management such as shopping, money management, 
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medication management, chronic disease management, transportation, and end-of-life 

support.  Indeed, older people with high and complex care needs who have adequate 

support can remain at home with no apparent increased risk of harm (Parsons et al., 

2006).  Many older people who are receiving long-term care may also require acute care 

where the focus is on restoring the older person to better health.  For some, especially the 

frail oldest-old, full recovery may not be possible, and this drives the demand for residential 

care. 

 

2.3.3 Residential care for older people  

Residential care for older people, a feature of western society and some Asian nations, has 

many different names:  nursing homes and hostels in Australia, assisted living, nursing 

homes, and skilled nursing homes in the US, nursing homes in England, and continuing-

care hospitals (nursing homes) and rest homes in New Zealand.  In countries where 

personal incomes are low and government resources are very limited, very little residential 

care is available so older people are usually cared for by their communities.  Residential 

care differs widely between countries in the range of services provided, the type of 

accommodation, and the standard of care provided.   

 

In 2006, New Zealand was reported to have 5.9 percent of the population over 65+ years 

receiving residential care (Ministry of Health, 2006).  Only three countries, Switzerland, 

Sweden, and Norway have higher rates, Australia is 5.3 percent, while the Netherlands has 

the lowest rate of 2.4 percent (Grant Thornton, 2010).  Internationally, the key drivers of 

residential care utilisation have been the growth and ageing of the population, the disability 

and health problems, quality of, and access to the health services, funding, and 

government policies on access to services.  Furthermore, the relative prices of residential 

care services, the income and/or assets of older people, older people’s access to informal 

care by family and friends, and preferences for ageing-in-place also influence utilisation 

rates (Hogan, 2004). 

 

The residential care population is very old, very frail, and dependent.  In 2009, Australian 

residential care residents’ characteristics were as follows: female residents outnumbered 

men by two to one, 55 percent of the residents were 85, and over, 75 percent required 
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high-level care and indigenous people, when in residential care were, in the main, younger.  

Currently, in Australian residential care facilities, almost 59 percent of permanent 

residents have a recorded diagnosis of dementia (Australian Institute of Health and 

Welfare, 2010).  In addition to dementia, the major illnesses suffered by residents are 

circulatory diseases and diseases of musculoskeletal and connective tissue (Australian 

Institute of Health and Welfare, 2010).  

 

The residential care population in New Zealand is remarkably similar to Australia with two-

thirds of residential care residents being females (67.3%), 51 percent of residents being 

85+ and most residents being New Zealand Europeans.  The leading disability was 

reported as loss of physical function (80%) followed by cognitive impairment, with heart 

disease and arthritis the most frequently reported chronic conditions (Ministry of Health, 

2006).  In fact, Boyd et al. (2008) reported that only 37.2 percent of residents in rest homes 

and 25.1 percent in nursing homes were without cognitive impairment.  This suggests that 

dementia may be a leading contributing factor to the need for ongoing residential care.   

 

As the affordability of residential care has been questioned, new models of support for frail 

dependent older people are being developed and tested (R. A. Kane, Lum, Cutler, 

Degenholtz, & Yu, 2007; Parsons et al., 2006; Rantz, Marek, Aud, Otto, & Porter, 2004; 

Thomas, 2004).  Tailored-care packages, that are not setting-dependent, that are 

organised via a hub of multidisciplinary team members, have demonstrated some success 

with lower costs, better outcomes, and higher levels of satisfaction.  Some examples are  

the Program of All-Inclusive Care for the Elderly (PACE) project and the TigerPlace nursing 

home, (Rantz, Marek et al., 2004; White, Abel, & Kidder, 2000).  Some nations are 

examining integrated housing and care with a focus on building communities.  Examples 

are Abbeyfield and small-house models.  In Japan, the government adopted the new gold 

plan to fund the construction of additional residential care beds, the development of 

sufficient staffing for the future, and to provide long-term funding for care via insurance 

premiums and tax revenue (Horlacher, 2002).  New Zealand is at the crossroads of such 

decision-making.  As proof, a recent report highlighted possible future shortages in bed 

capacity and workforce along with the difficulties in financing the building of new beds and 

replacing the old stock (Grant Thornton, 2010).   
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2.3.4 Residential care in New Zealand  

To understand the current residential care market in New Zealand, it is necessary to 

consider the provision of institutional care dating back to the early 1900s.  Prior to 1950, 

older people in need of residential care remained in public hospitals; however, since that 

time, non-government organisations have tended to provide accommodation for the 

elderly.  Initially, providers were mainly religious and welfare organisations, and then in the 

1970s, the growth of the for-profit sector began (Bonita, 1991).  Between 1984 and 1994, 

the provision of long-term hospital beds shifted from the public sector to the private sector 

(Ashton, 2000).  Today, the majority of residential care is provided by the for-profit sector, 

many of whom are large corporate organisations whose major shareholders are overseas 

investment companies (Consumer New Zealand, 2009; Grant Thornton, 2010).  Almost 70 

percent of providers are for-profit businesses, an increase of 11 percent over five years, 

and 51 percent of the facilities have been in operation for more than 20 years.  The most 

common size of facility is between 26 and 50 beds; fewer than ten percent of facilities have 

more than 100 beds.  The majority of facilities are in urban settings.  Reported occupancy 

rates in 2009 were 91 percent for rest homes, 93 percent for nursing homes, and 96 

percent for dementia rest homes (Grant Thornton, 2010).  New Zealand continues to have 

relatively high residential care utilisation rates.  

 

Weatherall, Slow, and Wiltshire (2004), reviewed the needs assessment processes for 

admission to residential care over a 12-month period in 200/2002, and found that the 

success of managing older people at home was not convincing given the very high 

proportion of older people in residential care.  Weatherall et al. reported that older people 

were admitted to residential care with continence problems, mobility problems, and 

dementia.  While not all these problems were considered reversible, they did recommend a 

more collaborative approach to integrated clinical, diagnostic, therapeutic, and 

rehabilitative management of older people to reduce the number of placements in 

residential care (Weatherall, Slow, & Wiltshire, 2004).  Parsons et al. (2006) states that 

older people who fail to improve their health or have a have a decline in their ability to 

manage activities of daily living are 11 times more likely to enter residential care.  

Inadequate meals, dehydration, activities of daily living, rehabilitation potential with no 

therapies, and failure to improve following an incident of decline in activities of daily living, 
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social isolation, caregiver stress, negative mood, and delirium all increased risk of 

admission to residential care (Parsons et al., 2006). 

 

There is evidence however, that New Zealand is making some progress in reducing its 

reliance on residential care.  In 2008, the Older Persons’ Ability Level Census (OPAL) 

study revealed an overall decline in the number of older people in residential care from 75 

per 1000 persons 65+ in 1988 to 54 per 1000 persons 65+ in 2008.  The largest decline 

has been in the utilisation of rest home beds.  The number of nursing home beds per 

capita has remained constant, and the overall number of available residential care beds 

has changed little in the past 20 years (Broad et al., 2011).  Grant Thornton (2010) 

confirms the decline in the utilisation of rest home beds from 1.14 bed days per capita in 

2000 to 1 bed day per capita in 2008.  Further, they provide evidence of a stable level of 

nursing home bed days per capita of between 0.75 and 0.8 over the same period.  An 

increase in the spending on, and availability of home care is thought to have driven the 

reduction in rest home bed utilisation (Boyd et al., 2011).  

 

Controls for both levels of care and the number of residential care beds existed in some 

areas until 2005 (Ashton, 2000; Ashton & St. John, 2005).  The year 2002 saw the 

introduction of a one size fits all, nationally set fee for service, and service provider 

agreement.  While once there was very little scope for additional charges that a provider 

could make, more recently charges for services that are over and above the contracted 

services have been permitted (Ministry of Health, 2008/2009).  In some regions, there are 

waiting lists for entry to residential care, while in other areas low occupancy is common.  

With the average size of facilities being around 40 beds, high occupancy is essential for 

financial viability.  Forty-five beds were recommended as the most economical model 

(Price Waterhouse Cooper, 2000) and more recently, this was revised upwards to 80 beds 

(Grant Thornton, 2010).  Nor is it a truly competitive market for staffing; the District Health 

Boards have significantly better remuneration packages for care-staff.  As a result, there is 

a significant level of concern regarding the future viability of the industry (Grant Thornton, 

2010). 
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As set out in the Positive Ageing Strategy (2001), reducing admissions to residential care 

by better support of older people to remain at home is a government-driven goal.  Parsons 

el at (2006) provide strong support for this when finding that 75 percent of older people 

living in their own homes were happy with their decision to remain living at home, whereas 

nearly half of those admitted to residential care were sad about the decision to leave their 

home.  Therefore, in theory, the relatively new initiative, ageing-in-place, could reduce the 

demand for residential care by as much as 43 percent by supporting frail and dependent 

older people who wish to remain in their living in their place of choice (Parsons et al., 

2006).   

 

Despite this evidence, the actual number of beds needed is predicted to increase as the 

oldest-old population grows, with estimates of an extra 12,000 to 20,000 older people 

seeking residential care by 2026 (Grant Thornton, 2010).  However, Grant Thornton claim 

that estimates, based on current use and population growth, may not truly reflect the actual 

demand in the future.  The demand may be even higher than that suggested by Grant 

Thornton (Boston & Davey, 2006).  However, there are a number of  barriers to the 

development of new beds and renewal of existing facilities including the ability of 

residential care providers to access affordable funding for future development and the 

current regulatory, contracting, and funding system (Grant Thornton, 2010).   

 

To be able to operate, the Ministry of Health (MoH) must certificate a provider for specified 

levels of care (i.e. rest home or nursing home).  Facilities undergo a full audit on average 

every three years, with a progress audit at the halfway point between the full audits.  From 

July 2009, publication of a summary of the certification audit findings and the period of 

certification they achieved are on the MoH website.  Unannounced audits commenced in 

2010 (Ministry of Health, 2009b).  Providers with high levels of compliance are awarded 

three years certification.  Providers with a moderate or higher level of non-compliance and 

new providers are likely to receive certification for a period of two years or less.  Providers 

who are able to demonstrate continuous improvement may gain certification for up to five 

years.  In parallel with certification, to be able to provide care to residents who require a 

subsidy, the provider must hold a current ‘Age Related Residential Care Services 
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Agreement’ with their local District Health Board who is responsible for contractual 

compliance by the provider. 

 

The government funds residential care services for older people under the Social Security 

Act 1964 via funding provided to the District Health Boards from the health budget.  The 

District Health Boards are the gatekeepers of funding and manage entry to residential care.  

The Needs Assessment and Service Coordination units assess the needs of the older 

person and co-ordinate entry to residential care on behalf of the relevant District Health 

Board.  The information captured in the assessment determines the level of need the older 

person has.  The current criteria for entry into residential care is that the person has been 

assessed as having high or appreciably high needs (District Health Boards New Zealand, 

2009).   

 

A mix of private contributions and public funding monies pay the residential care fees.  

Asset and income assessed subsidies are available for people over 65 years.  The 

'maximum contribution' is the maximum weekly amount that any resident may be required 

to pay for residential care ("Social Security Act: Part 4," 2004).  Changes in July 2005 

allowed older people to retain more of their assets while still qualifying for a government 

subsidy to help meet the costs of residential care.  In 2010, a single older person with 

assets above the threshold, $NZ 200,000 (Ministry of Health, 2010c), is required to pay in 

full for their care in a rest home, and the first $NZ722.59 to $NZ849.03 (locality dependent) 

per week as their contribution to fees when in a nursing home (New Zealand Government, 

2010).  Residents can choose to pay for additional services not covered by the Age 

Related Residential Care Service Provider Agreement (service provider agreement).  Older 

people can enter residential care of their own accord without having a needs assessment, 

but this is actively discouraged and subsidies are not available until a needs assessment is 

completed.  

 

The services covered by the subsidy include accommodation, food services, laundry, 

nursing and other care, medical practitioner visits, prescribed medication, continence 

products, all healthcare prescribed by a medical practitioner, and transport to health 

services.  This is set out in the admission agreement signed with the residential care 
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facility.  Any extra services that a resident agrees to pay for must also be set out in the 

admission agreement.  A resident has the right to refuse any or all of the extra services 

offered.  If a subsidised resident is absent from the facility, payments will continue for up to 

21 days in any one financial period.  If a resident is admitted to an acute hospital, subsidy 

payments continue for up to 14 days for each admission up to a total of 28 days in any one 

year (District Health Boards New Zealand, 2009).  

 

Work and Income New Zealand, a government agency, undertakes a financial means 

assessment if a subsidy is required.  If the person has assets above the applicable asset 

threshold then the person is liable to pay for the costs of their care up to the maximum 

contribution as described above.  If the person’s assets are equal to or below the 

applicable asset threshold, they qualify for a government funded residential care subsidy.  

An income test, including their pension, will then determine what the person must 

contribute to the cost of their care.  A person in long-term residential care can apply for a 

review of their means test at any time if their circumstances change.  A weekly personal 

allowance and an annual clothing allowance are available to a subsidised resident.  If the 

resident’s assets are above the asset threshold for a residential care subsidy because they 

own a home, and the resident has limited cash or other assets, the resident can apply for 

an interest-free loan to help pay for their care (Ministry of Health, 2009b).   

 

Once the older person needs residential care, the needs assessment and service 

coordination unit supports the resident/family in the selection of a suitable facility.  The 

resident, along with family, is responsible for visiting residential care facilities and choosing 

one that they believe will meet the needs of the older person.  Unfortunately, the older 

person is seldom afforded the right to select the facility for a multitude of reasons including 

frailty, poor health, difficulties related to physically viewing the facilities such as time and 

transport, bed availability, and families who feel they are best suited to make the selection 

(Jorgensen, 2006).  With reported quality of care issues, selection of the best facility for a 

loved one can be challenging.  Figure 2–5 describes the complex processes in place for 

residential care placements.  
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Figure 2–5: Residential care funding process in New Zealand 
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There is comprehensive provider-generated information available on the Eldernet web 

site14.  Information is available on the MoH website regarding subsidies, selecting a facility, 

and certification audit results.  A summary of the audit reports are available to the public on 

the MoH website and the standards framework is now electronically available to members 

of the public.  However, it is unclear how effective the use of the internet is in providing 

information to consumers and their families when selecting a residential care facility.  It has 

been reported that relatively few consumers in the US use the report cards (Castle, 

2009a).   

 

Financial support for older people living in residential care has not been without 

controversy.  The asset threshold was low, but the government has a long-term plan to 

increase the asset threshold upward to $250,000 gradually.  However, raising the threshold 

has been very costly.  Ashton et al. (2005) argues that this cost is unlikely to be 

sustainable in the longer term, indicating that governments of the future may need to 

reconsider this strategy.  As the preservation of the family estate improves, there may be 

less incentive for families to care for dependent older people in the community.  

Furthermore, the economic climate may increase the pressure to work longer, and this may 

reduce the pool of informal carers.  Undeniably, the asset threshold and the availability of 

informal carers are important issues.  However, positive outcomes for the residents with 

services that meet their needs and expectations are as important. 

 

2.3.5 Consumer expectations of residential care  

Understanding the needs and expectations of residential care consumers is complex.  

Residents are unique individuals and have distinctive cultural and spiritual values.  They 

have a lifetime of experiences and a quality of life that is unique and individual to them.  

Losing one’s lifetime partners, friends, belongings, and/or home can be devastating.  This 

is especially so for residents entering residential care (De Veer & Kerkstra, 2001).  The 

facility becomes their last home as well as an organisation that provides for their health 

needs.   

                                                      

14  The Eldernet site includes a nationwide database directory and information about community groups 
and organisations, home help services, respite care and short term options, rest homes, retirement 
villages and living, residential care, public hospitals and other third-age services for seniors 
http://www.eldernet.co.nz. 
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The concept of a ‘home’ was explored by Carboni (1990) who found that for the residential 

care residents to experience home, their way of living had to have meaning, resulting in a 

‘lived experience’.  Furthermore, Carboni expressed the view that for a place of residence 

to be a home identity, connectedness, living space, privacy, power, autonomy, safety, 

predictability, and the ability to journey out into the world needed to feature in the residents’ 

experiences.  Sadly, Carboni’s view was that residential care residents fell more on the 

‘homeless’ rather than the home side of the continuum.  Being ‘homeless’ and resident’s 

efforts to cope with this could result in stress and depression.  Significant modification of 

the psychosocial environments was considered necessary to lessen the risk of 

homelessness (Carboni, 1990).  

 

While we are now 20 years on from Carboni’s study, the dilemmas of home and 

‘healthcare’ continue.  With the realisation of the health and quality of life interplay, the 

emphasis on an institutional and medical model of care is being challenged.  A shift away 

from a ‘medical’ model focused on disease to a ‘care’ model focused on the residents’ well-

being and providing a home for the resident has begun (Rantz, Zwygart-Staffacher et al., 

1999; Thomas, 2004; White-Chu, Graves, Godfrey, Bonner, & Sloane, 2009).  This move is 

described by White-Chu as: “A shift in philosophy and practice from an over emphasis on 

safety, uniformity and medical issues towards resident directed, consumer driven health 

promotion and quality of life” (White-Chu et al., 2009, page 1).    

 

The care model encompasses supporting residents to live life to the full so they are 

thriving.  The theory of thriving is an integrative model that includes three elements: (1) the 

person, (2) the human environment, and (3) the non-human environment.  Thriving occurs 

when all three elements are mutually engaged, supportive, and harmonious as opposed to 

failure to thrive when discordance exists amongst the elements (Haight, Barba, Tesh, & 

Courts, 2002).  To support, or not, such culture change requires an understanding of the 

views of the residents and their families.  

 

According to Rantz et al. (1999), any definition of quality care needs to include the views of 

key stakeholders including consumers and their families, staff, and providers.  In an 

influential work, Rantz et al. (1999) developed a multidimensional theoretical model of 
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residential care quality.  Purposively selected focus groups with a variety of experiences in 

providing residential care were used to elicit the views of the participants about quality 

care.  The researchers used the findings to develop a model of a facility providing good 

quality care.  They found that there was an overarching need for residents to feel 

supported by the staff and the environment, to receive individualised care, and have a 

supportive social environment.  In addition, good communication, good interaction, and 

keeping residents safe were key to the ‘central focus’ model (Rantz et al., 1998).  However, 

the findings were limited in that it did not specifically include the views of residents and 

families.  Berglund (2006) suggests neither family nor staff views the satisfaction with care 

the same as residents.  This reinforces the importance of residents rating the quality of 

care wherever possible.  However, any survey of residents views may still not be 

comprehensive as the views of those residents unable to communicate their care needs 

and their satisfaction with the care they receive may be missed (Berglund, 2006). 

 

In 1999, to shape the knowledge of the dimensions of quality residential care further, 

Rantz, Zwygart-Staffacher, Popejoy and Grando, et al, (1999), using similar research 

methods, explored the views of the residents and families.  The development of a 

‘consumer and provider integrated view of quality of nursing home care’ ensued.  The 

residents expressed the view, that to provide good basic care and to do it well, a nursing 

home needed to have enough staff and needed to be consistently staffed by caregivers 

who were competent.  Residents wanted the ‘basics of care’ to be taken care of so that 

injuries and adverse events were minimised.  Good food was important to the residents so 

it needed to be what the residents liked and desired.  There needed to be enough staff to 

help the residents with their meals so that they ate well.  Residents wanted staff to follow 

through and ensure that for every resident there were no omissions in the basics of care.  

Residents wanted the registered nurses to direct care ensuring that there were no 

omissions of care and that care was provided in the correct way.  Residents expressed that 

it was important that they felt that the staff cared about them.  The model confirms the 

important role staff has in residents receiving good quality care.  In addition to the above, 

the residents expressed that they wanted to live in a ‘home’.  The home needed to be part 

of a community, where volunteers, plants, children, and pets were included.  Residents 

wanted their home to be clean, smell clean, and a pleasant place to be.  While furnishings 
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and equipment needed to be functional and in good repair it also needed to be visually 

coordinated.  Plenty of light both natural and artificial was important.  Residents expressed 

the need to be able to connect with the outdoors with many windows to look out of, and the 

grounds that were accessible and a nice place to spend time (Rantz, Zwygart-Stauffacher 

et al., 1999). 

 

Rantz et al. (1999) ascertained that for families, the key concerns were in many ways 

similar.  They wanted staff to follow through with the provision of individualised care.  

Families wanted to be involved in personal care; they wanted staff to provide advice and 

support.  Families also wanted the basics of care completed well to ensure that residents’ 

needs were met with staff being mindful of the residents’ life habits, likes, and dislikes.  

Families said that good interaction between staff and residents, good communication.  

residents to engage in activities, and residents being treated as people were priorities 

(Rantz, Zwygart-Stauffacher et al., 1999). 

 

Some might argue that Rantz, Zwygart-Stauffacher et al. (1999) use of a purposive sample 

of only 16 residents who have a high enough level of cognitive function to be able to take 

part in the focus groups may not be inclusive of all residents’ views.  In particular, it 

potentially ignores the views of cognitively impaired residents who were unable to be 

interviewed.  In addition, within the focus groups, family/guardian presence heavily 

outweighed the number of residents.  As the views of the family may not always be 

consistent with the views of residents, this may have been a limitation in the development 

of the model.  Another potential issue is that there is no indication as to whether any of the 

resident and family member participants were related.  It is possible that such relationships 

amongst the participants could have affected the level of participation by these residents.  

Rantz, Zwygart-Stauffacher et al. (1999) concluded that if the residential care provider had 

a central focus on the residents, families, staff and community, and commitment to 

improving care, then the quality of care residents received was sure to improve.  Even with 

the limitations presented above, Rantz and colleagues ‘consumer and provider integrated 

view of quality of nursing home care’ has provided very valuable insight into all the 

dimensions of quality residential care from the perspectives of all stakeholders.   
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Other studies describe the way residents view their care.  Residents experience quality of 

care in different ways: ‘care as service’, where care was delivered consistently, promptly, 

and competently; ‘care as relating’, where relationships with the staff were the key to 

quality; and ‘care for comfort’, where residents described quality as maintaining their 

physical comfort (Bowers, Fibich, & Jacobson, 2001).  Bland (2007) used a critical 

ethnographic approach to understand nursing home residents’ comfort in the New Zealand 

context finding that a one-size-fits all care delivery and communal living approach created 

tensions for residents.  Residents worked at trying not to burden family members.  These 

factors increased the residents’ discomfort.  Furthermore, when the labour inputs were 

utilised in rigid work plans to get the basic care tasks completed, it left little time to cater for 

the individual resident’s needs and preferences (M. Bland, 2007).   

 

Residents see staff and their relationship with staff as critical to their autonomy.  

Mattiasson and Anderson (1997) reported that competent nursing home residents 

expressed that to feel secure, to have staff that cared and to have social relationships were 

important to residents having a sense of autonomy (Mattiasson & Anderson, 1997).  In 

addition, findings from another study suggest that residents believed the three most 

important things for them were being treated with respect, a sympathetic approach from 

staff, and that staff  were competent in providing care (Robichaud, Durand, Bedard, & 

Ouellet, 2006).  Rantz et al. (1997) concluded that residents valued choice and control in 

matters of daily life, but residents also expressed dissatisfaction with the amount of control 

and choice they had.  The most important areas for choice and control for residents ranked 

as follows: leaving the facility for short trips, using a telephone and getting mail, personal 

care routines, nursing home activities, use of money and food (Rantz, Caplan et al., 1997).  

 

Further evidence suggests that residents feel that good relationships with staff, other 

residents and families and having some sense of control positively influenced their quality 

of life.  De Veer and Kerkstra (2001) reported that the quality of interpersonal relationships 

formed the foundation of the `best and worst experiences for Dutch residents.  They 

suggested that mealtimes might promote well-being, while other routines such as toileting 

may diminish well-being.  Furthermore, residents with physical illness were less likely to 

feel at home.  The residents wanted more privacy; flexibility in their care routines; and to 
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feel they were the centre of the decision-making.  De Veer and colleagues suggested that 

‘feeling at home’ was significantly associated with resident centeredness, disturbance by 

other residents, and to a much lesser degree, flexible routines.  They also suggested that 

residents with mental illness generally were more comfortable.  However, this study was 

limited by the use of proxies used to gain insight into the issues about feeling at home and 

this may have led to underestimating the residents’ need for privacy.  Moreover, the use of 

closed questions may have affected the validity of the answers from residents (De Veer & 

Kerkstra, 2001). 

 

To support residents to achieve autonomy and quality of life in an industry that has 

overemphasised safety, uniformity, and medical issues requires a shift toward a resident 

centred and directed health promotion model (White-Chu et al., 2009).  The aged care 

culture change is gaining momentum worldwide with a focus on the importance of the 

relationships between residents and care-staff.  Guiding principles are the empowerment of 

residents to live a life full of variety and spontaneity, placing the control as close to the 

resident as possible, providing the resident with a home within his or her own personal 

community, and ensuring each day is informal, like a day in their own homes.  The 

overarching goal is to create an environment where residents are lively, responsive, 

relating to each other and making their presence felt; and where staff enjoy their work, and 

are satisfied and relaxed (Thomas, 2004; White-Chu et al., 2009).   

 

In 2009, a large not-for-profit aged care organisation in New Zealand and overall winner of 

the 2010 New Zealand Excellence in Care Awards, sought to implement an Eden 

Alternative inspired model, incorporating the principles listed above, in an underperforming 

facility to determine what the benefits were for residents, families, staff and the 

organisation.  Within a year, major improvements were found in resident and staff 

satisfaction, mortality rates decreased, occupancy improved to such an extent that they 

now have a waiting list, and financial performance improved  (Selwyn Foundation, 2010). 

 

Families have expressed their views about what they want from residential care for their 

older family member.  Rantz et al. (1997), findings have already been presented.  The 

Relatives and Residents Association in the US confirmed that relatives wanted similar 
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things including staff that care about residents as individuals, provide the care residents 

need promptly, provide the residents with choices, staff have positive attitudes, staff know 

the residents, and staff respect the residents’ lifestyles and give the residents their time 

(Heath, 2003).   

 

The desire to meet residents’ needs and expectations and for business success has seen 

an evolution in the culture of residential care in many parts of the world.  These changes 

bring a focus of being sensitive and responsive to individual resident preferences, their 

quality of life and the quality of care residents receive (Greene Burger et al., 2009).  

However, the drive behind the culture change movement is propelled by stories of success 

rather than a large body of scientific evidence (Rahman & Applebaum, 2009).  Rahman 

and Applebaum advise that it is now time to advance the knowledge of the effectiveness of 

such culture change with a solid research base, especially in relation to resident choice 

over daily activities. 

 

The factors elucidated above contribute to a model of the residents and families 

expectations when residing in a nursing home.  The common theme that emerges is a 

resident-centred and directed approach with the primary concerns being ‘staff’ and care.  

Residents and families do not see an arbitrary distinction between quality of care and 

quality of life; they see the two as being closely interconnected (Edwards, Courtney, & 

Spencer, 2003; R. A. Kane, 2001).  What residents, families, and researchers describe as 

‘quality care’ is portrayed in Figure 2-6. 

 

 

Figure 2–6: The residents’ and families’ view of quality care 
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2.4 Summary  

In this section, the concepts introduced in Chapter One have been investigated within the 

parameters of ageing, disability, and healthcare.  The evidence suggests that for many 

older New Zealanders who have severe disability, residential care is frequently the place 

where they receive support and care until the end of their life.  Residents clearly place high 

importance on ‘staff’ and care to achieve the quality of care and quality of life they desire.  

However, quality is not an entity on its own.  It is the outcome of the efficient and effective 

use of resources, using defined methods to produce outputs related to the goals, and the 

desired outcomes of residents (Singh, 2010).  Therefore, quality and productivity are 

interrelated.  In section two, an investigation of production and quality of resident care 

ensues. 
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Section two: Productivity and quality  

2.5 Productivity  

2.5.1 Service delivery  

The product of a healthcare organisation is service delivery.  In essence, healthcare is a 

system that uses resources to undertake interventions to produce a range of services in 

order to achieve the desired outcomes that meet the consumer’s needs and expectations 

in a particular setting (Singh, 2010, page 499).   Productivity refers to the process of using 

inputs to generate outputs, while efficiency refers to the maximisation of the relationship 

between outputs and inputs, as will be examined later in this chapter. 

 

Provision of the desired level of quality usually requires the application of a range of inputs 

in the production process.  In residential care, these inputs may include staffing, capital 

assets, utilities, and other resources such as assistive devices, food and fluids, 

medications, medical care, pharmaceutical and skin care products, laundry, housekeeping, 

and lifestyle activities.  The output is the care provided and includes assistance with 

activities of daily living, clinical interventions, meals, and fluids.  The quality of care 

provided is reflected in the outcomes for the residents such as the presence or absence of 

adverse events.  What quality means in this context is now examined.   

 

2.6 Quality  

2.6.1 Defining quality  

There are many definitions of quality, incorporating many different points of view from 

many different settings.  In simple terms, ‘quality’ signifies a degree of excellence/being of 

a high standard (University of Oxford, 2006, page 741).  While there are numerous 

definitions of organisational quality, common to all are three key levels of quality: (1) 

conformance; quality conforming to specifications or predetermined standards, (2) 

requirements; quality meeting or exceeding customer requirements, and (3) quality of kind; 

quality of such a high standard and value that it delights the customer.  At each level 

achieving quality becomes more challenging (McLaughlin & Kaluzny, 2006, page 37). 

Quality occurs at three levels within an organisation during processes, in the outputs, and 

within the organisation.  In simple terms, the products (outputs) in residential care are 
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collectively known as ‘resident care’ (Singh, 2010).  Resident care encompasses all the 

clinical, social, and physical environmental structures.  Within these structures, resident 

care processes are delivered including nursing, personal, social, and medical care.  For 

care processes to be effective, administration, including hotel services, human resource 

management, information systems and amenities management must be effective.  The 

quality of resident care is judged by how well care meets the needs and expectations of the 

residents and expectations of their families.  Left unchanged, the organisation will keep 

achieving the same results and fail to enhance productivity or improve the outcomes.   

 

2.6.2 Quality in healthcare  

Donabedian (1988) expressed the view that numerous quality definitions of healthcare are 

possible depending on where in the healthcare system work is completed, and on the 

nature and extent of responsibilities.  Moreover, Donabedian was of the view that it is 

extraordinarily difficult to define exactly what constitutes quality of care because quality is 

largely dependent on the norms and values of the users.  Donabedian suggested that 

quality in healthcare performance can be regarded as whether the actions taken or not 

taken by health workers maximise the likelihood of the consumers’ desired outcomes, and 

minimise the risk of untoward outcomes.  Donabedian articulated that there are two 

elements of the performance to take into account.  The first is the technical performance, 

dependent on knowledge and judgement that produces the greatest improvement in 

health/quality of life or quality of life in the case of people approaching the end of their 

lives.  The second is the management of the interpersonal relationships.  The latter  is 

vitally important and largely the outcome of communication processes (Donabedian, 1988).  

Therefore, it is reasonable to assume that these two elements constitute the key to the 

effectiveness of the healthcare provided.   

 

The Committee on the Quality of Healthcare in America (2001) recommended that 

healthcare organisations pursue six major aims: healthcare should be safe, effective, 

patient-centred, timely, efficient, and equitable.  To achieve this, healthcare organisations 

need to prevent errors; learn from errors that occur; and have a culture of safety that 

involves all stakeholders.  Healthcare organisations need to address quality and cost.  

However, healthcare providers continue to struggle with managing quality because of a 
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lack of ability to translate knowledge into safe practice and apply knowledge appropriately 

(Committee on the Quality of Healthcare in America, 2001).  As a result, there has been 

considerable variation in performance of healthcare organisations.  This has resulted in 

suboptimal use of resources, errors, and consumer harm.  Many errors result in the need 

for additional healthcare and the associated additional costs to rectify the harm.  Although 

there is an almost universal desire for higher quality, safe healthcare systems, an upward 

trend in the issues of substandard quality and subsequent increases in morbidity and 

mortality persist (Campbell, Roland, & Buetow, 2000; Committee on the Quality of 

Healthcare in America, 2001; Seddon, 2006; Seddon & Buchanan, 2006).   

 

Patient-centred care is recognised as a key dimension of quality; not only is this better for 

the patient but there is also a strong likelihood that a patient-centred healthcare system will 

perform well against other dimensions (Robb & Seddon, 2006).  The overarching goals of 

good healthcare include keeping the patient and family together through the healthcare 

experience, and assisting in the restoration of an individual’s function and well-being to a 

level as close to normal as possible in the shortest possible time, with the least discomfort 

and expense (Harteloh, 2003).  The challenge, therefore, is to understand quality in 

healthcare.  In general, most healthcare quality definitions have common themes regarding 

the needs, desires and goals of the individual within an environment of evidence-based 

practice, with a focus on efficiency and effectiveness (McLaughlin & Kaluzny, 2006).  

 

The New Zealand government has considered both individuals and populations in making 

a commitment to strengthen the culture of quality improvement in healthcare, and 

achieving the best results for consumers.  Quality is a driving force, with the government 

stating: “High quality care is about performance and patient and consumer satisfaction: the 

right thing is done for the patient in the right way, the right result is obtained, care is 

delivered efficiently and adverse events are minimised”  (Minister of Health, 2000, page 

25).   

 

The “Improving quality report” identifies key dimensions of quality as being people-centred, 

access, equity, and efficiency (Ministry of Health, 2003).  In addition, the Treaty of 

Waitangi’s principles of partnership, participation, and protection are cornerstones of New 
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Zealand society and healthcare.  While the New Zealand government funds most of the 

healthcare in an environment of capped budgets and population-based funding there is an 

expectation that healthcare will be of the highest quality.  

  

Most healthcare quality definitions have common themes of the needs, desires, and goals 

of the individual, within an environment of evidence-based practice, with a focus on 

efficiency and effectiveness.  New Zealand adheres to the Institute of Medicine’s definition 

of quality in healthcare: “the degree to which the services for individuals or populations 

increase the likelihood of desired health outcomes and/or increase in participation and 

independence of people with disability, and are consistent with current professional 

knowledge” (Ministry of Health, 2003, page viii).   

 

The expectation is that the provision of healthcare be safe, people and/or family-centred, 

receptive and responsive to their needs and values, and that people are able to receive a 

service based on need and likely benefit, irrespective of factors such as ethnicity, age, 

impairment, or gender.  The outcomes framework and priority areas reflect the directions 

established by key strategies: the New Zealand Health Strategy (Minister of Health, 2000), 

New Zealand Disability Strategy (Minister for Disability Issues, 2001), and the Health of 

Older People Strategy (Ministry of Health, 2001).  New Zealand generally provides safe 

and quality healthcare.  It has a quality system that uses risk management to reduce 

preventable harm.  There is fostering of consistency in practice through shared learning, 

benchmarking, and clinical governance within an outcome-standards framework.  There is 

an expectation that healthcare providers will be efficient and effective (Ministry of Health, 

2009e). 

 

Benchmarking of New Zealand’s public healthcare services quality targets does occur, and 

results are publicised.  The key drivers have been to develop and maintain well-

coordinated programmes that improve the health of communities and individuals across 

public health, primary care, community-based care, and secondary/tertiary services 

(Minister of Health, 2000).  Successive governments continue to progress towards a health 

system that is there when people need it, regardless of their ability to pay.  Governments 

want a healthcare system that makes a real contribution to reducing inequalities between 
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the health status of Māori and Pacific peoples and other New Zealanders (Ministry of 

Health, 2007, 2011b; Ministry of Health and Statistics New Zealand, 2009).  Older New 

Zealanders with chronic diseases and disabilities are able to access long-term care 

including home-based and residential care services.  However, there are reports of 

ongoing issues with the quality of care provided in residential care, as discussed in chapter 

one. 

 

2.6.3 Quality in residential care    

The residential care industry is highly regulated in many countries (Braithwaite, 2001; 

Government Accountability Office, 2010; Kerrison & Pollock, 2001).  However, while 

regulation and inspections have resulted in some quality gains, not all the desired 

improvements have been achieved (Braithwaite, 2001; Harrington, 2001, 2005; Kerrison & 

Pollock, 2001).  

 

The US has a national inspection process and public quality reporting.  In 2004, 16.1 

percent of surveys resulted in citations for deficiencies that were likely to result in harm.  In 

2008, the level of such deficiencies was 16.4 percent, still below the 20.4 percent recorded 

in 2001 (Centres for Medicare & Medicaid Services, 2009).  Additionally, national targets 

set for individual resident outcomes are being achieved; prevalence of restraints (6.4% in 

2006 and 6.1% in 2008) and pressure ulcers (8.8% in 2006 and 8.5% in 2008) have 

declined (Centers for Medicare & Medicaid Services, 2009).  Little information is available 

nationally concerning the outcomes of care for residents in nursing homes in the UK.  The 

UK Care Standards Act 2000, last revised in 2003, has three key elements: monitoring, 

inspection, and enforcement.  Standards were not legally enforceable, but failure to meet 

standards could be used as evidence in prosecutions for failure to comply with regulations 

(Kerrison & Pollock, 2001).  Under the Australian Aged Care Act (1997), all nursing homes 

receive at least one unannounced visit from the agency annually.  In 2009/10, seven 

sanction notices were issued (Department of Health and Ageing, 2010). Ellis and Howe 

(2010) report that such sanctions are rare events as more frequent enforcement actions at 

lower levels of regulatory action have been effective.  Closure of homes due to sanction 

was unusual (J. M. Ellis & Howe, 2010). 
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The publically available information regarding certified residential care facilities in New 

Zealand confirms that approximately 70 percent of the facilities have certification for three 

years.  A further 2.5 percent obtained four years certification as they have demonstrated 

continuous improvement for some criteria or standard(s) (Ministry of Health, 2011a).  Very 

few facilities achieve complete compliance with all criteria in the standards.  Between 

March 2009 and March 2011, the number of audits completed was 562.  Only 37 (6.6%) 

were free of compliance issues and 183 (32.5%) received a continuous improvement rating 

for at least one criterion (Thompson, 2011).  Given that there are 42 standards, all with 

multiple criteria, certification supports a focus on meeting minimum requirements rather 

than on continuous improvement.   

 

Regulations and standards require residential care providers to have documented 

organisational goals and objectives, and quality and risk management plans.  These plans 

must include provision for the promotion of residents’ quality of life, and maintain a high 

standard of service delivery (District Health Boards New Zealand, 2009; Standards New 

Zealand, 2008).  Many have expressed their disappointment with the ongoing issues 

related to compliance with regulations and standards in New Zealand (New Zealand 

Labour Party & Green Party, 2010).  An increase in complaints to the Health and Disability 

Commissioner about residential care relating to poor documentation, issues related to falls, 

the incorrect use of hoists, and inadequate care have been common themes in these 

complaints.  The failure of nurse managers and facility owners to meet their legal 

responsibilities is also a common theme (Patterson, 2009).  With 112 formal complaints 

made to the  Health and Disability Commissioner, meeting consumer needs and 

expectations may still be some way off (Health and Disability Commissioner, 2010). 

 

Are consumer expectations realistic?  Moving to a residential care facility is stressful for 

both the resident and the family.  The residential care facility becomes both a healthcare 

organisation and a home to the resident.  In addition, residents are frequently unable to 

articulate their norms, values, goals, and needs.  This results in the family becoming the 

spokesperson for and making the choice of a facility on behalf of the resident.  Families 

may have a set of norms, values, goals, and needs that are different to the resident’s set of 

norms.  This may lead to entry into residential care against the resident’s wishes, or into a 
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facility that does not meet the needs of the resident (Jorgensen, 2006).  This creates a 

complex situation when meeting the needs and expectations of the resident. Both quality of 

life and quality of care are important considerations. 

 

2.6.4 Quality of life  

Most agree that in residential care settings attention to restoring, preserving, and improving 

the quality of life of residents is a priority (Tolson et al., 2011).  However, the perceptions of 

residents, families and policy makers regarding the residents’ quality of life have been 

reported to be lower than expected (Degenholtz, Rosen, Castle, Mittal, & Liu, 2008).  

Quality of life is a multidimensional concept described by the World Health Organization 

as: 

“It is a broad-ranging concept, incorporating a person’s physical health, 
psychological state, level of independence, social relationships, 
personal beliefs, and relationship to salient features in the environment.  
As people age, their quality of life is largely determined by their ability 
to access needed resources and maintain autonomy and 
independence”.   

(World Health Organization, 2004, page 48) 

 

In a study of older people living in the community in Finland, Sarvimaki, and Stenbock-Hult 

(2000), using the lens of Erikson’s theory of life cycle described the stages of old age along 

with the factors related to quality of life.  They found that external factors affecting quality of 

life included environmental, biophysical, and sociocultural factors.  Individual factors 

included health, functional capacity, coping mechanism, and personality.  Positive interplay 

between these factors resulted in a sense of well-being, meaning, value, and self-worth 

(Sarvimaki & Stenbock-Hult, 2000).  Care is needed in generalising the findings to all older 

people, especially in those of a different culture as well as those in residential care, as 

some older people may have quite different views on what makes life good.   

 

Information about the resident’s quality of life is best collected from the individual resident 

(R. A. Kane et al., 2003).  This poses two problems; such data collection is time consuming 

and costly, and some residents are unable to articulate their personal views due to 

increasing cognitive impairment.  In addition, the majority of quality of life measurement 



Chapter Two:  Literature Review – Section Two  

Page | 61  

 

tools available were tested in non-residential care populations.  In addition, they frequently 

focus on health-related problems.  As a result, limited research exists regarding the quality 

of life that residents have when they live in a residential care facility.  However, some 

believe that there are now suitable quality of life measures available (R. L. Kane, 

Rockwood et al., 2005). 

 

In 2003, the Centers for Medicare and Medicaid contracted R. A. Kane et al. (2003) to 

develop broad quality of life measures that could be included in the future RAI-LTC and 

quality indicator programmes.  Researchers conducted in-person interviews lasting 45-90 

minutes with 1316 residents, including many with significant cognitive impairment, across 

40 residential care facilities in five states in the US.  Factor analysis was utilised to identify 

the quality of life domains, each with its own list of factors: comfort, security, meaningful 

activity, relationships, functional competence, enjoyment, privacy, dignity, autonomy, and 

spiritual well-being.  The researchers concluded that they had not identified the entire 

construct of quality of life.  They did find that residents’ self-reported quality of life could be 

used as a measurement system (R. A. Kane et al., 2003). 

 

However, the study was not without limitations.  While Kane et al. (2003) incorporated the 

views of residents with diminished cognitive function; by far the largest group in the sample 

were those residents with high cognitive function.  Some residents – those with diminished 

cognitive function – were not able to use the Likert scale provided so binary responses 

were employed.  It is possible that there was under representation of the view of the 

cognitively impaired residents.  In addition, there was a lack of test-retest data for the 

quality of life measures.  The exclusion of facilities with fewer than 50 beds may have 

affected the results.  There may have been some factors identified that fell outside the 

control of the residential care provider’s influence, such as end of life situations.  Still, Kane 

and colleagues believe that self-reporting could be the gold standard for assessing 

residents’ quality of life.  Empirical evidence suggests, however, that staff and family 

members cannot be used as proxies for residents’ self-reports; how best to measure the 

quality of life for residents who are unable to communicate remains unresolved (Hoe, 

Hancock, Livingston, & Orrell, 2006; R. L. Kane, Kane et al., 2005).  Moreover, residents 
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with cognitive impairment are usually unable to reliably indicate their preferences and 

provide information on their experiences (R. L. Kane, Rockwood et al., 2005). 

 

There has been interest in which outcomes of care could give some indication of the 

residents’ quality of life.  Degenholtz, Kane, Kane, Bershadsky, & Kling (2006), following on 

from Kane’s work, established that, at an individual resident level, quality of life was 

negatively associated with problems related to physical function, incontinence, being 

bedfast and depression, but not restraints (Degenholtz, Kane, Kane, Bershadsky, & Kling, 

2006).  DuBeau, Simon, Morris, and Morris (2006) demonstrated the negative effect of 

incontinence on quality of life of residents.  Urinary incontinence was found to be 

independently associated with lower social engagement in residents with moderate and 

severe cognitive impairment, but not in residents who were less cognitively impaired 

(DuBeau, Simon, Morris, & Morris, 2006).  In contrast, Engberg, Castle and McCaffrey 

(2008) found the association between restraints initiation and subsequent adverse health 

consequences were substantial and included lower cognitive performance, reduced ability 

to perform activities of daily living, and increasing dependency in walking (Engberg, Castle, 

& McCaffrey, 2008).   

 

Degenholtz, Rosen, Castle, Mittal, & Liu (2008), in a longitudinal study of resident quality of 

life conducted in two nursing homes (284 beds), found that residents self-reported 

significant declines in security, autonomy, and spiritual well-being when they had stage two 

or worse pressure ulcers.  Residents who recovered from a stage two or higher-pressure 

ulcer experienced a significant drop in functional competence.  Additionally, the presence 

of pain resulted in a decline in functional competence and dignity, and significant issues 

related to diminished dignity in the presence of increasing disability.  They reported that 

depression was associated with a significant decrease in food enjoyment, comfort, and 

meaningful activities.  When meaningful activities were reinstated, depression diminished 

(Degenholtz et al., 2008).  However, Grieger, Nowson and Ackland (2009) claim it is not 

clear whether depression leads to poor nutritional status or if poor nutrition leads to 

depression (Grieger, Nowson, & Ackland, 2009).  The high number of cognitively impaired 

residents who were unable to answer questions (40%) limited the findings of this study.  

Another possible limitation was the use of convenience sampling.  
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Kerse, Peri, Robinson, and Wilkinson, et al. (2008), in a randomised control trial, evaluated 

the impact of goal setting and individualised daily living activity programmes.  The 

programmes were aimed at improving the quality of life of residential care residents in New 

Zealand.  Kerse and colleagues reported that residents with normal cognition maintained 

overall function with no significant change in quality of life scores.  In contrast, for residents 

with cognitive impairment, the likelihood of depression increased.  Therefore, the 

intervention was determined to be of no benefit for this group.  The results of this trial may 

be generalisable to rest home residents but not to nursing homes as they were not invited 

to participate in the study.  The study design was robust with internal contamination 

controlled, and excellent participation by residents and staff was reported.  However, the 

study was not powered to truly reflect the differences between the subgroups of residents 

with and without cognitive impairment (Kerse et al., 2008).  The findings in this study 

suggest that without overall functional improvement, improved quality of life may be hard to 

achieve.  On the other hand, when considering the findings of the studies summarised 

above, there is evidence that good quality of care is more likely than not to result in a better 

quality of life for residents. 

 

2.6.5 Quality of care  

Understanding what care processes need to be completed and what happens when care is 

omitted, delayed, or poorly executed is crucial to ensuring good outcomes for nursing 

home residents.  However, there has been limited examination of care processes in 

residential care largely due to the difficulties of undertaking research of an observational 

nature in this setting.  In place of observational studies, many researchers have utilised 

quality indicators to assess the quality of care.  Quality indicators are not considered to be 

direct measures of quality, but can be indicators of potential problems (Standards New 

Zealand, 2005).   

 

As far back as 1995, Zimmerman, Karon, Arling, and Clark et al. (1995) described 

groundbreaking work undertaken to develop and validate the RAI-LTC quality indicators for 

a quality monitoring system.  This study revealed that it was possible to discriminate 

between good and poor quality facilities using a mixture of process and outcome quality 
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indicators (D. R. Zimmerman et al., 1995). However, Zimmerman and colleagues warned 

the aggregation of QI scores still needed addressing.  Much has occurred in the ensuing 

years with the RAI-LTC quality indicators.  The RAI-LTC, have now been replaced by 

version 3.0.  Its use through monitoring, public reporting, and the ‘Setting Targets-

Achieving Results’ (STAR) five-star quality system and as a source of data for ongoing 

research is embedded in the US nursing homes quality improvement system.   

 

Rantz et al. (2003) extended the knowledge about the key processes of care relating to the 

quality of care.  In three random samples of facilities with good, average, and poor quality, 

as assessed by the RAI-LTC quality indicator reports, suitably experienced nurses 

observed resident processes of care over a period of two days, or up to four days in large 

facilities, across all shifts.  An observation instrument developed in a preliminary study 

discussed in the previous paragraph was utilised for the data collection.  In analysing the 

qualitative data, Rantz and colleagues identified which practices have a positive 

relationship to good resident outcomes and which practices are less frequent or absent 

when residents experienced poor outcomes.  Two core variables differed between the 

facilities where residents had good outcomes and those where residents had poor 

outcomes: ‘leadership’ and ‘basics of care’.  The theoretical model developed as part of 

this study described a cycle of interdependence between: stable leadership, consistent 

staffing, a team and/or group focus, an active quality improvement programme and 

ongoing assessment and follow through in facilities getting the basics of care done and 

done well.  The six basic care processes when consistently completed well in facilities 

achieving good outcomes were identified as: support to mobilise, maintaining good 

nutrition and weight, maintaining hydration, maintaining continence, pain management, and 

maintaining skin integrity (Rantz, Grando et al., 2003).  

 

Possible limitations in this study exist.  The source of data was the RAI-LTC quality 

indicators.  The reliability and validity of these quality indicators as measures of quality is 

inconclusive (Hutchinson et al., 2010) with the main concerns being the lack of common 

definitions for each of the quality indicators (Bostick, 2004; Butler, Kerse, & Todd, 2004; 

Horn, Buerhaus, Bergstrom, & Smout, 2005; K. B. Stevenson et al., 2004; Weech-

Maldonado, Meret-Hanke, Neff, & Mor, 2004; X. Zhang & Grabowski, 2004).  There is also 
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concern about their inter-rater reliability (Mor, Angelelli, Jones et al., 2003) and risk 

adjustment issues (Arling, Karon, Sainfort, Zimmerman, & Ross, 1997; Arling, Lewis, Kane, 

Mueller, & Flood, 2007; Mukamel, Glance et al., 2008).  However, there is also empirical 

evidence that supports many of the RAI-LTC quality indicators as valid measures of quality 

of care (Berg et al., 2002; Cadogan, Schnelle, Yamamoto-Mitani, Cabrera, & Simmons, 

2004; Manard, 2002; Morris et al., 2003; Rantz, Hicks, & Petroski, 2004; Rantz, Popejoy et 

al., 1997).  Further discussion follows in section three. 

 

Other researchers agree that aspects of care need to be completed well to achieve quality 

of care.  Manard (2002), in a review  of the literature, described late loss activities of daily 

living15 decline, use of physical restraints, presence of pressure ulcers, infections, and pain 

as indicators of the quality of care provided (Manard, 2002).  Morris, Moore, Jones and Mor 

et al. (2003) found that the following 11 care processes/outcomes were strong indicators of 

quality of care: indwelling urethral catheters, bladder or bowel incontinence and worsening 

incontinence, urinary tract infections, infections, pain, pressure ulcers, unexpected loss of 

function in some basic daily activities, decline in mobility and improvement in walking (Berg 

et al., 2002).  Rantz, Hicks, and Petroski (2004) extended the list of quality measures to 

include: falls, depression without treatment, use of nine or more medications, weight loss, 

dehydration, and bedfast16 residents (Rantz, Hicks, Petroski et al., 2004).  In summary, 

there is consensus that getting the basics of care, as described in the quality of nursing 

home care theoretical model by Rantz et al. (2003), done and done well is critical to the 

quality of care residents receive as it limits adverse events and in turn supports residents’ 

well-being.   

 

2.7 Basics of care  

Providing the basics of care that support good levels of ambulation; nutrition and hydration; 

continence and bowel regularity; skin integrity, and comfort are essential to maintaining a 

good standard of care and will support the residents in achieving an acceptable quality of 

life.  Each domain of the basics of care is important.  

 

                                                      

15 Activities of daily living include basic self-care activities such as bathing, grooming, dressing, and eating. 
16 Bedfast refers to being confined to the bed most of the time.  
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2.7.1 Ambulation 

Being mobile is important as it supports engagement in autonomous activity that in turn 

influences quality of life (R. L. Kane & Kane, 2000).  Bourret, Bernick, Cott, and Kontos 

(2002) report on the views of residents in residential care facilities in Canada about the 

meaning of mobility to them.  The residents’ viewed mobility as a means of freedom, 

choice, and independence.  Being mobile meant the residents could get out of bed, move 

around the facility on their own, and complete the physical tasks of daily living 

independently.  Residents stressed that it was important to get out of bed each day even 

when not feeling completely well.  Residents conveyed that being mobile meant they did 

not need to wait for others to make something happen.  Some residents were of the view 

that they could have been more independent if suitable equipment were available such as 

electric wheelchairs.  At times, organisational rules, the physical environment, restraints, 

and staff shortages were barriers to the mobility of the residents (Bourret, Bernick, Cott, & 

Kontos, 2002).  While the sample size in this study was adequate, further exploration with 

a larger sample would have likely expanded the meaning of mobility in this setting.   

 

The OPAL study revealed that, in New Zealand nursing homes, 45 percent of residents 

were mainly chair or bed-bound, with a substantial decline in the number of independently 

mobile residents from 15.6 percent in 1988 to just six percent in 2008.  To compare 

mobility levels in New Zealand residential care to internationally reported data, rest homes 

need to be included.  When this is done the mainly bed- or chair-bound residents make up 

20.7 percent of the residential care population, while those residents who are 

independently mobile, with or without a mobile aid, are 64 percent of the residential care 

population; this is down from 78 percent in 1988 (Boyd et al., 2008).  In contrast, Nursing 

Home Compare (2010) reported the national average percentage of long-stay residents 

who spend most of their time in bed or in a chair at four percent.   

 

In New Zealand, while facilities are required to have a pool of wheelchairs to transport 

residents, there is very limited access to publically funded, individually fitted wheelchairs.  

This may account for the small number of residents (4.5%) who utilise electric wheelchairs 

(Boyd et al., 2008).  Wick and Zanni (2007) state that, ideally, each resident should be 

fitted for his or her own wheelchair.  A well-fitted chair can improve mobility, safety, and 
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comfort.  In contrast, an ill-fitting wheelchair may exacerbate posture-related complications 

that include poor breathing or dysphagia, falls, and pressure ulcers (Wick & Zanni, 2007).   

 

In facilities demonstrating good outcomes for resident ambulation, staff encourage and 

actively assist residents to walk (Rantz, Grando et al., 2003).  Being able to walk is an 

advantage in all aspects of daily life in a residential care facility.  Walking to the toilet 

promotes continence and bowel regularity, lessens the risk of pressure ulcers, weight loss, 

dehydration, and falls.  Being able to mobilise lessens the risk of social isolation.  A decline 

in walking ability has a cyclic effect including being less able to walk to the toilet, making 

regular toileting more difficult for staff, increases the risk of pressure ulcers, contractures, 

falls, bowel impaction, and reduced food and fluid intake.  When residents’ ability to walk 

declines, staff need to provide more assistance to ensure that residents’ needs are met.  

This increases the workload for staff.  It also increases the risk of other adverse outcomes 

for the residents such as pressure ulcers and falls.  Therefore, not supporting the residents 

to maintain, regain and or manage their walking ability can be viewed as poor clinical 

practice (Rantz, Grando et al., 2003).  

 

Residents who have reasonable mobility are less likely to fall.  Lord et al. (2003) 

established that those residents with the best standing balance were less likely to fall.  The 

residents with poorest standing balance were least likely to fall as they were less likely to 

try to stand (Lord et al., 2003).  The mean falls rate in New Zealand residential care 

facilities were reported by Whitehead (2007) as 7.7 (range 0-22.1) and 5.8 (range 0-23.5) 

per 1000 resident days (RD) respectively for rest homes, where residents are frail but 

ambulant, and nursing homes, where residents are highly dependent.  This supports Lord 

and colleagues (2003) findings.  Falls may lead to a loss of functional independence.  

Residents who fall may develop a fear of falling and thus self-limit their mobility.  Therefore, 

not identifying and managing the risks for falls is poor practice (American Geriatric Society, 

2001; The Australian Commission on Safety and Quality in Health Care, 2009).  Not 

providing proactive management of residents at risk of falls in residential care increases 

the likelihood of harm from falling (American Geriatric Society, 2001; The Australian 

Commission on Safety and Quality in Health Care, 2009).   Rantz et al. (2003) noted that in 

facilities with good outcomes for mobility, falls risk assessments were frequently 
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completed.  In facilities with poor outcomes, staff were less likely to complete these 

assessments.   

 

Much of the concern about resident falls stems from a desire to protect residents and 

manage risk.  There is a widely held belief that restraints will prevent falls in residential 

care.  Capezuti, Strumpf, Evans, and Grisso, et al. (1998), while dated, provided insight as 

to whether restraints do in fact protect the residents.  With the removal of restraints, there 

is no increase in falls or falls-related injuries and significant reduction in minor injuries 

related to falls.  In the facilities with the lowest reduction in restraints, a 50 percent higher 

rate of falls and more than twice the number of minor injuries related to falls were reported 

(Capezuti, Strumpf, Evans, Grisso, & Maislin, 1998).  Physical restraints take away the 

resident’s freedom and may in some circumstances be seen as false imprisonment 

(Standards New Zealand, 2008).  Castle and Engberg, (2009) stated that the use of 

restraints in residential care represents poor clinical practice, and may in fact, result in poor 

outcomes for the resident.  Restraints use may have a negative, cyclic effect.  In fact, 

researchers have demonstrated that poor outcomes related to restraints include physical 

and cognitive decline, reduced mobility, falls, contractures, (Castle & Engberg, 2009; 

Engberg et al., 2008), depression, behavioural problems, and pressure ulcers (Engberg et 

al., 2008).  Moreover, because the costs of labour represent in excess of 60 percent of 

nursing home costs, restraints have been  and possibly still are used as labour-saving 

devices (Zinn, 1993).  

  

While the prevalence of restraints in the US is currently four percent (Nursing Home 

Compare, 2010), other countries have reported the average rate of restraints as being 

much higher; Germany 26.3 percent (Meyer, Kopke, Haastert, & Muhlhauser, 2009) and 

Australia 28.4 percent (Retsas, 2008). In the largest multi-nation study of restraints, using 

RAI-LTC data, variation noted across five countries ranged from six percent in Switzerland, 

to 31 percent in Canada.  Neither case-mix nor organisational characteristics were 

particularly predictive of restraint use.  The researchers concluded that large unexplained 

variation exists between and within nations.  This study was robust in that there was a 

large sample size in each of the countries involved; the data was collected from individual 

resident assessments using standardised processes included in the RAI-LTC.  However, 
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the definition of restraint use is quite narrow in this assessment tool, so some restraint use 

may have been missed (Feng et al., 2009). 

 

Restraints in residential care in New Zealand, reported by Whitehead (2007), were rare in 

rest homes and in nursing homes; the incidence rate was 8.40 per 1000 RD.  Rantz et al. 

(2004) observed that in facilities with good resident outcomes, staff completed restraints 

assessments routinely, while facilities that demonstrated poor care had restraints 

assessments completed infrequently.  New Zealand standards require that all restraint use 

be preceded by a comprehensive assessment and its use must be reviewed regularly.   

 

In summary, ambulation is a key factor to the health and well-being of a resident.  Being 

able to ambulate well reduces the risk of falls, pressure ulcers, restraint use, and 

incontinence.  Furthermore, good ambulation supports independent access to social 

engagement and access to meals and fluids.   

 

2.7.2 Nutrition and hydration  

Under-nutrition and protein energy malnutrition are common in older people (Dyck, 2007; 

Shipman & Hooten, 2007) and this is especially so in residential care (Dyck, 2007).  Eating 

and drinking has an important influence on physical health and independence, and 

contributes to social, cultural, and psychological well-being.  Good nutrition in older people 

is associated with supporting physical function, reducing the risk of chronic disease, 

supporting cognitive function, and preventing disability, malnutrition, and mental health 

problems.  This is especially true in residential care, where the risk of malnutrition and 

dehydration increases due to the presence of chronic disease and disability amongst the 

residents.  A number of factors can affect food and fluid intake.  Although it is recognised 

that some factors associated with age are irreversible such as the inevitable loss in lean 

mass, reduced sensation of thirst, and dementia, other factors such as having access to 

food and fluids that meet the nutritional guidelines for older people are modifiable (Ministry 

of Health, 2009a).  Targeting the modifiable factors via meal service and staffing may slow 

or even reverse a decline in a resident’s health (Shipman & Hooten, 2007). While some 

weight loss is unavoidable, such as that observed when a resident approaches the end of 

life, unintentional weight loss can result in adverse and costly outcomes (Simmons, 
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Peterson, & You, 2009).  The consequences of weight loss and dehydration are many and 

include impaired muscle function, decreased bone mass, immune dysfunction, poor skin 

condition, formation of pressure ulcers, poor wound healing, tiredness, reduced cognitive 

function and alertness; other disorders such as anaemia, infections, social isolation, and 

reduced well-being also impact on the residents’ quality of life.  Further, protein energy 

malnutrition is a strong independent predictor of mortality for residents in residential care 

(Chapman, 2006). 

 

Prevalence of weight loss in US Nursing homes is currently recorded to be eight percent 

for long-term residents (Medicare, 2010).  A study of 352 nursing home residents in 

Australia found that half the residents were well nourished, while the rest were moderately 

(43 percent) to severely malnourished (6.5 percent) (Gaskill, Isenring, Black, Hassall, & 

Bauer, 2009).  These levels are similar to those reported in 2007, in Australia (Banks, 

2008).  In 2010, the Whanganui District Health Board, New Zealand, surveyed the majority 

of its 17 rest homes and found that 23 percent of the residents were malnourished (Maslin, 

2010).  The 2008 OPAL study indicated that for nursing home residents, 33.7 percent 

required total assistance with feeding while 53 percent needed no help to eat a meal (Boyd 

et al., 2008).  Key factors contribute to the need for help with meals and possibly to weight 

loss in New Zealand nursing homes including the prevalence of cognitive impairment that 

may be as high as 75 percent and the overall number of residents who need appreciable 

assistance with activities of daily living (Boyd et al., 2008). 

 

Kayser-Jones, Schell, Porter, and Barbaccia, et al. (1999) indicated the importance of 

accessibility to fluids for residents who can drink independently.  If fluids were not readily 

available, then extremely low daily intake of fluid resulted (Kayser-Jones, Schell, Porter, 

Barbaccia, & Shaw, 1999).  Further support for Rantz et al. (2003) observations comes 

from a large multistate nursing home study where weight loss and dehydration were 

examined.  The findings highlight that unregulated staffing time impacted on weight loss.  

Residents receiving at least three hours per day of caregiver time had a 17 percent 

decreased likelihood of weight loss; whereas, for dehydration, staffing was not found to be 

a significant factor (Dyck, 2007).  In a more recent study, Simmons et al. (2008) 
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corroborated these findings regarding staffing requirements and care giver time  on 

nutrition and hydration (Simmons et al., 2008).    

 

Mealtime is a key aspect of the residents’ quality of life.  However, cognitive impairment 

precludes many residents from commenting about their satisfaction with food.  Simmons, 

Cleeton, and Porchak (2009) set out to establish what percentage of residents could 

provide feedback about meals and what their level of satisfaction with the meals was.  

They discovered that 89 percent of the residents were able and willing to give feedback via 

an interview, and of these 69 percent had complaints about the food service.  Simmons et 

al. reinforce the need to elicit residents’ views about meals, as they report that the 

presence of complaints was related to poor food intake and depressive symptoms.  A note 

of caution in generalising these findings: this study represents only a small number of for-

profit organisations in one geographical region.  Furthermore, the participants were 

predominately female and white.  The study was cross-sectional, and, therefore, did not 

evaluate the stability of complaints over time.  However, the key finding of this study 

supports the need to get feedback about the meal service from most of the residents 

(Simmons, Cleeton, & Porchak, 2009).   

 

Resident characteristics, such as being near to the end of one’s life, have a large bearing 

on both weight loss and dehydration.  Anorexia is a common symptom in many diseases 

including dementia, so identifying any risk of unintentional weight loss is a key component 

of care (Standards New Zealand, 2005, 2008).  In residential care in New Zealand, 

Whitehead (2007) found that residents’ weights were recorded monthly in some facilities, 

but in many, the weighing of residents was inconsistently completed.  The accuracy of 

weight taken by staff has also questioned.  Researchers suggest the staff are likely to 

record weights that are consistently higher than those weights reported by research staff 

(Simmons, Peterson et al., 2009).   

 

Assessing dehydration in the frail elderly is difficult.  Armstrong (2007) claim that a single, 

gold standard for all dehydration assessment is not possible.  Body weight changes 

provide the simplest and most accurate index of hydration status, provided that repeated 

measurements of weight are made in close proximity (Armstrong, 2007).  There is limited 
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information about the level of dehydration in residential care.  A 1997-1998 international 

comparison of US, Icelandic, and Canadian nursing homes indicated that one percent of all 

residents experienced dehydration.  Another report suggested that dehydration may affect 

as many as 31 percent of residents (Mentes, 2006). 

 

Maintaining adequate fluid balance is essential to having good health.  The thirst response 

is the body’s main mechanism for warning the body of the need for fluids.  In old age, a 

blunting of the thirst response occurs.  Therefore, older people have an increased risk of 

dehydration.  Dehydration has serious adverse consequences for residents and may 

require acute hospitalisation.  The potential outcomes of dehydration include constipation, 

falls, medication toxicity, urinary tract and respiratory infections, delirium, renal failure, 

seizure, electrolyte imbalance, hyperthermia, and delayed wound healing.  In residential 

care, inadequate access to fluids is a common cause of dehydration.  In addition, some of 

the common chronic illnesses suffered by residents in residential care such as dementia 

and diabetes increase the risk for dehydration.  In some circumstances, dehydration may 

be the natural end point in the progression of an illness such as dementia (Koopmans, van 

der Sterren, & van der Steen, 2007).  As with mobility, fluid intake may affect a resident’s 

ability to remain continent. 

 

2.7.3 Continence and bowel regularity 

Being continent is advantageous to achieving independence and socialisation.  Continence 

enhances a sense of control and feelings of self worth.  Older people who experience 

incontinence are likely to experience negative effects on their quality of life as they are at 

increased risk of physical, social, and psychological negative outcomes including falls 

which, in turn, may lead to fractures, pressure ulcers, skin excoriation, urinary tract 

infections, sleep disruption, feelings of shame, reduced self esteem, depression, and social 

isolation (Dugger, 2010).  In spite of being potentially reversible, the prevalence of urinary 

and faecal incontinence is a significant problem in residential care (DuBeau et al., 2006; 

Palmer, 2008).   

 

The prevalence of urinary and faecal incontinence appears to have increased in some 

residential care populations over the last decade (Boyd et al., 2008; DuBeau et al., 2006).  
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Studies suggest that between 30 and 77 percent of residential care residents experience 

urinary incontinence (Aslan, Beji, Erkan, Yalcin, & Gungor, 2009; DuBeau et al., 2006; 

Dugger, 2010; Heckenberg, 2008; T. M. Johnson, Ouslander, Uman, & Schnelle, 2001; 

Palmer, 2008; Schnelle et al., 2003; Schnelle et al., 2009; Shamliyan, Wyman, Bliss, Kane, 

& Wilt, 2007).  In the US, Nursing Home Compare reported that the national average for 

loss of control of bowel or bladder in low risk residents is 51 percent (Nursing Home 

Compare, 2010).  The New Zealand OPAL study indicated that the level of urinary 

incontinence among residents in nursing homes is 53.4 percent.  The same study suggests 

the daily rate of faecal incontinence is 39.2 percent, and weekly or less is 21 percent (Boyd 

et al., 2008).  Urinary and faecal incontinence rates are higher for women (Aslan et al., 

2009; Schnelle et al., 2009).   

  

With ageing, a decrease in the size of the bladder with an associated decrease in volume 

capacity is likely.  This commonly results in the urge to empty the bladder frequently.  

Therefore, when planning care, regular assisted toileting to an individualised schedule 

should be included (Schnelle et al., 2010).  Schnelle and colleagues describe how 

interventions of toileting assistance, exercise, and choice of food and fluid snacks every 

two hours for eight hours per day, over three months resulted in an improvement in urinary 

continence, as well as frequency of bowel movements and percentage of bowel 

movements in the toilet.  Furthermore, potentially reversible contributing factors affecting 

the resident such as urinary tract infections, prostatism, immobility, faecal impaction, and 

pelvic floor dysfunction can be addressed (Heckenberg, 2008; Shamliyan et al., 2007).   

 

Some of these interventions are labour-intensive and costly when compared to the use of 

protective garments.  Therefore, the motivation to implement such strategies, that Rantz et 

al. (2003) identified as ‘good’ care, may be diminished.  Where facilities demonstrated 

good resident outcomes in relation to continence and bowel regularity, staff toileted 

residents not just changed them, assessments for the underlying cause of incontinence 

were completed, there were very few indwelling urethral catheters, and very little faecal 

impaction (Rantz, Grando et al., 2003).  Maintaining continence requires good assessment, 

implementation of care strategies, evaluation of effectiveness, resource allocation, and the 

use of best practice guidelines. 
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Long-term, indwelling urethral catheters (catheters) should only be used for specific clinical 

indications when other options have been ruled out and when the benefits of use outweigh 

the risk of harm (Nicolle, 2001a). Nevertheless,  concerns exist about the prevalence of 

such devices in residential care (National Health Service Quality Improvement Scotland, 

2004).  In the US, the reported prevalence rate of long-term catheters in residential care is 

five percent (Nursing Home Compare, 2010); in New Zealand rest homes and nursing 

homes it is 1.6 percent and 5.5 percent respectively (Boyd et al., 2008).  While some 

people adjust well to having a catheter, other residents are troubled by it, and some 

residents express fear, worry, distaste, embarrassment, and feeling self-conscious about 

the catheter (Godfrey, 2008).  Moreover, because labour contributes in excess of 60 

percent of nursing home costs, catheters may be used as labour-saving practices to 

contain costs (Zinn, 1993).  In addition, residents with catheters are at increased risk of 

developing urinary tract infections which increases the risk of morbidity and mortality (Horn 

et al., 2005; Nicolle, 2001a), and transfer to acute care (Horn et al., 2005).  

 

Infections are common in residential care, and among these, urinary tract infections are the 

most commonly diagnosed and treated infection.  Urinary tract infections are likely to result 

in significant morbidity (such as injuries from falls, urosepsis, delirium, and cognitive and 

functional decline) and mortality.  While urinary tract infections are serious health events, 

there is concern about the treatment of asymptomatic bacteriuria, which is common in 

residential care, especially in those residents with a catheter.  Such treatment increases 

the risk of adverse drug reactions and antimicrobial resistance (Nicolle, 2000, 2001b).  The 

RAI-LTC quality indicator programme produces data about urinary tract infections.  

However, Stevenson et al. (2004) questions the accuracy of the RAI-LTC data, as it 

appears to overestimate the number of cases.  Detection of urinary tract infections requires 

the use of validated definitions to ensure only those infections that are symptomatic are 

treated and subsequently recorded as a urinary tract infection (K. B. Stevenson et al., 

2004).   

 

Prevalence rates for the US nursing homes indicates that nine percent of residents suffer 

urinary tract infections (Nursing Home Compare, 2010).  In New Zealand, a small 

surveillance and benchmarking programme suggested that over a five-year period the 
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average annual nursing home incident rates for urinary tract infections have ranged 

between 1.74 and 2.01 per 1000 RD (Bish, 2011).  Whitehead (2007) reported nursing 

home urinary tract infection incident rates of 2.3 (0-10) per 1000 RD over a period of six 

months in the same country.  

 

In summary, being continent is highly important to the residents and their well-being.  

Being continent helps to prevent social isolation and depression, lessens the risk of falls, 

urinary tract infections, the use of catheters, and skin integrity issues.  

  

2.7.4 Skin integrity 

Healthy skin in older people supports physical health and psychological well-being.  It is 

possible to promote skin health and prevent physical deterioration of the skin.  The skin is 

critical in that it provides physical protection from trauma, irritants, and sunlight; it provides 

sensory input, preserves water balance, and plays a key role in the regulation of body 

temperature.  As well as this, the appearance of a person’s skin affects a person’s body 

image.  As people get older, an age-related change not only leads to increased sagging 

and wrinkling of the skin, but also increases the risk of skin trauma such as skin tears, skin 

excoriation, and pressure ulcers.  The population in residential care are of the oldest-old 

cohort and are likely to have fragile skin.  In addition, if the residents are unable to change 

position without assistance, or suffer weight loss and hydration issues, they will be at high 

risk of developing a pressure ulcer (European Pressure Ulcer Advisory Panel and National 

Pressure Ulcer Advisory Panel, 2009).    

 

In most cases, pressure ulcers are preventable.  One of the key recommendations to assist 

in prevention of pressure ulcers is the completion of skin risk assessments (European 

Pressure Ulcer Advisory Panel and National Pressure Ulcer Advisory Panel, 2009).  Rantz 

et al. (2003) established that residents with good skin integrity were in facilities where skin 

risk assessments were completed and there were very few pressure ulcers.  The 

prevalence of pressure ulcers in the US was 11 percent for high risk and two percent for 

low risk long-term residents (Nursing Home Compare, 2010).  Whitehead (2007) reported 

an incident rate of 0.39 per 1000 RD for nursing homes in New Zealand, while pressure 

ulcers in rest homes were rare events (0.07 per 1000 RD).   
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In summary, there is also a substantial cost implication for the residential care sector, and 

possibly for acute care services when pressure ulcers develop.  Furthermore, pressure 

ulcers cause significant human suffering with pain, infection and reduced quality of life 

resulting in increased morbidity and mortality.  There are economical ways to stop pressure 

ulcers from developing and their prevention is less costly than treatment (European 

Pressure Ulcer Advisory Panel and National Pressure Ulcer Advisory Panel, 2009). 

 

2.7.5 Pain 

Few experiences in life are more distressing than pain.  It is widely accepted that chronic 

pain is a major health problem among older people.  The incidence of pain in residential 

care is very high (Herman, Johnson, Ritchie, & Parmelee, 2009).  Estimates are that 45-80 

percent of residents have substantial pain with one-quarter having pain daily.  It is reported 

that around 25 percent of the residents with daily pain receive neither analgesic medication 

nor non-pharmacologic treatment for their pain (American Geriatrics Society Panel on 

Chronic Pain in Older Adults, 2002).  Sawyer, Lillis, Bodner, & Allman (2007), in a study 

using retrospective data from RAI-LTC pain assessments from a large resident sample in 

2002, reported the prevalence of substantial daily pain amongst residents, ranging from 

zero to 54.7 percent.  Interestingly, the prevalence of pain was reported to be lower in 

smaller facilities (Sawyer, Lillis, Bodner, & Allman, 2007).  Australia reports that between 

28.4 and 86.5 percent of residents have pain (Goucke et al., 2005).   

 

Won, Lapane, Vallow, Schein, et al. (2004) have reported that the prevalence of persistent 

pain among Medicare/Medicaid funded residents in the 13 states in the US is 48.4 percent.  

Moreover, the prevalence of persistent pain is very high in residents who suffered 

musculoskeletal pain (66.3%), a history of falls (50.8%), fractures (63.6%), or surgery 

(63.6%) over six months, yet one-quarter received no pain relief.  In a later study, Wong 

and colleagues (2006) found that by giving long-acting opioids, improvement in functional 

status and social engagement were evident.  Furthermore, they report that there were no 

changes in cognitive status, mood status, risk of depression, and a trend toward a lower 

risk of falls with use of any analgesics was observed (Won et al., 2006).   
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A number of factors may act as barriers to identifying residents who are in pain.  Residents 

may be reluctant to report pain so suffer in silence as they view pain as part of ageing.  

Residents do not want to bother staff (Gudmannsdottir & Halldorsdottir, 2009; Higgins, 

Madjar, & Walton, 2004).  In addition, the inability to communicate and having cognitive 

impairment may decrease the likelihood of having pain effectively managed (Goucke et al., 

2005; Leong & Nuo, 2007; Sawyer et al., 2007).  Other barriers include social diversity, 

staff attitudes, lack of awareness by staff, and high staff workloads (Goucke et al., 2005).  

The lack of knowledge about pain management among RNs and attending medical 

practitioners contributes to sub-standard pain management.  In addition, a lack of a 

standardised approach to pain management, health professionals’ personal attitudes 

toward treating pain such as fear of addiction, the lack of diagnostic accuracy in identifying 

the cause of the pain, and difficulty in choosing the right medication are barriers to effective 

pain management (Tarzian & Hoffmann, 2005).  A further issue relates to suboptimal 

compliance with recommendations for pain management prescribing for older people.  This 

is exacerbated by medical practitioners who underestimate residents’ ongoing chronic 

pain, prescribe mild analgesics ‘as required’, leaving the administration of analgesics to the 

discretion of residential care-staff (Won et al., 2004).  

 

When investigating pain amongst older people living in residential care in Norway, Gran, 

Festvag, & Landmark, (2010), in face-to-face interviews, identified two aspects of pain: the 

physical nature of pain and the suffering related to pain.  They found that residents 

experience pain because pain management was not timely, often inappropriate, and is 

insufficient.  Pain was invariably a problem when staff were not gentle during care 

processes and when residents sat in the same position for long periods.  Pain was not 

always be relieved by the medication provided, but residents keep taking it because they 

felt compelled to.  One of the reasons that residents did not share their pain was they did 

not want to upset family.  Residents described the suffering caused by pain as creating a 

feeling of helplessness and the loss of social contacts.  Being alone when in pain 

increased their suffering.  On the other hand, suffering is less evident when staff treat the 

resident with sincere interest, respect, dignity, and prompt response to requests for pain 

relief (Gran, Festvag, & Landmark, 2010).  This research was limited to residents who were 

able to communicate, as part of the selection process for interviews was that the resident 
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could complete a McGill pain assessment with staff.  Therefore, the results may not truly 

represent all residents, especially those with end-stage dementia.  What this study did 

highlight was that pain management involves all staff being observant and responsive, and 

the importance of assessment and follow through.   

 

Rantz et al. (2003) conveyed that in facilities demonstrating good pain management, 

routine completion of pain assessments was normal, whereas in poorly performing facilities 

this was not the case.  In the absence of routine pain assessment, it was likely that many 

residents went without adequate pain relief.  Furthermore, Rantz and colleagues saw 

nursing leadership playing a key role in facilities with good resident outcomes.  Higgins, 

Manjar, and Walton (2004) emphasised the role of nursing leadership in ensuring all staff 

engaged in care practices that maintain good pain management.  Where health 

professionals viewed pain from the perspective of the resident by listening to the resident’s 

concerns in relation to their pain, and identify what activities or care processes 

exacerbated a resident's pain, then pain management was likely to be more effective 

(Higgins et al., 2004).  The consequences of poor pain management can be devastating for 

the resident, and include poor sleeping quality, loss of appetite and weight loss, 

depression, anxiety, agitation, decreased activity, functional decline, delayed wound 

healing, increased risk of falls, and potential for relationship and behavioural issues.  The 

overall outcome for residents in pain is a lower quality of life (Asghari, Ghaderi, & Ashory, 

2006; Zwakhalen, Koopmans, Geels, Berger, & Hamers, 2009).   

 

In New Zealand, as in many countries, assessment, goal setting, care planning, 

interventions such  as administering pain relief and other medication, and evaluation of the 

effectiveness of the interventions are the responsibility of the RN (Nursing Council of New 

Zealand, 2007).  However, in residential care, unregulated caregivers have the most 

regular contact with the residents.  Frequently, caregivers are required to observe and 

report when a resident is in pain, and in some circumstances, administer pain relief 

medication.  Yet, not all caregivers are given training in recognising pain and are not 

required to undergo formal training for medicines administration (Walker, 2009).  Medicines 

management is within the scope of practice of RNs.  Registered nurses may, in some 

circumstances, delegate the responsibility of medication administration to ENs or 
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caregivers, but they remain accountable for the outcomes (Nursing Council of New 

Zealand, 2008). Employers are expected to ensure the competency of staff undertaking 

any aspect of resident care they are expected to deliver (Standards New Zealand, 2008).  

 

To summarise, Rantz et al. (2003) paint a picture of the need to get the basics of care 

done and done well so that residents receive quality care.  The crucial role that staff plays 

in achieving this is apparent. 

 

2.8 Staffing  

2.8.1 Staffing and quality relationship  

Systematic reviews of studies concerning staffing and quality in residential care provide 

important insights on this topic.  According to Dellefield (2000), who reviewed US-based 

research completed between 1981 and 1999, relatively limited numbers of quality 

indicators have been examined.  Dellefield found evidence that higher RN time were 

associated with better outcomes including lower mortality rates, improving physical 

function, and higher discharge rates, but the impact of RNs time on pressure ulcer rates 

was inconclusive.  Dellefield found no evidence suggesting there was a relationship 

between caregiver hours and the quality indicators studied.  Dellefield stated that while 

there was evidence that increasing RN time improved global outcomes, there was little 

support for increasing second level nurse and unregulated staff hours (Dellefield, 2000).   

 

Bostick, Rantz, Flesner and Riggs (2006) evaluated US studies undertaken published 

between 1975 and 2003 reporting conflicting results and many study design issues.  The 

most frequently studied quality indicators were functional ability, pressure ulcers, restraints, 

catheters, weight loss, and urinary tract infections.  They reported a proven association 

existed between increased total staffing levels, especially regulated staff, and improved 

quality of care.  The most sensitive quality indicators linked to staffing were functional 

ability, pressure ulcers, and weight loss.  Additionally, a significant relationship between 

high staff turnover and poor resident outcomes was established.  Bostick and colleagues 

concluded that staffing was not an intervention, but a critical factor in carrying out 

interventions to a standard that supported good quality care (Bostick, Rantz, Flesner, & 

Riggs, 2006).  
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Castle (2008) examined the relationship between staffing and quality reviewing studies 

undertaken prior to 2007.  He reported that, in the main, the studies were not of robust 

methodology, concluding that the studies were largely of cross-sectional design, with 

staffing data obtained from questionable sources.  Therefore, Castle considered studies 

with the fewest limitations and using the following criteria for selection: (1) data was from 

reliable sources; (2) data collection was longitudinal; and (3) employment of large samples.  

Whilst not part of the criteria, he was of the view that resident level data was the most 

appropriate for such studies.  Of the 70 very diverse studies of interest, only five met the 

criteria; however, the studies were of cross-sectional design.  Only eight studies were of 

longitudinal design, but the majority of those employed facility level data.  Indeed, Castle 

stated that no study met all the criteria and used resident level data.  On reviewing studies 

with the fewest limitations, Castle (2008) revealed that there was inconclusive evidence of 

the relationship between staffing and quality in residential care.  A number of studies 

reported positive staffing and quality associations, although no study identified only 

negative associations.  The most commonly used clinical quality indicators were pressure 

ulcers and restraints.  Castle reported pressure ulcers, functional ability, and restraints had 

significant relationships with staffing.   

 

Castle (2008) also reported that other research limitations existed.  Numerous studies used 

indirect measures of quality such as citation deficiencies, complaints, and lawsuits rather 

than clinical indicators.  Variables such as reliability, validity, and inconsistent definitions of 

the quality indicators, resident characteristics, facility characteristics, and market and/or 

economic characteristics may have led to extraneous effects.  Very few of the studies 

considered staffing factors such as turnover, leadership, use of agency staff, staff morale, 

staff education, and work schedules.  Other confounding variables included payment 

source, risk adjustment, and resident case-mix.  Whilst Castle acknowledged that his 

criteria were questionable, he suggested that choosing the studies in this manner slightly 

improved the findings on the staffing versus quality relationship (Castle, 2008).   

 

In comparing the findings of the preceding systematic reviews, Bostick (2006) and 

Dellefield (2000) reported evidence of staffing versus quality relationships in studies that 

considered quality indicators that were direct measures of clinical processes or outcomes.  
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On the other hand, Castle (2008) looked at studies that included indirect measures of 

quality such as citations that may have contributed to finding inconclusive evidence of 

staffing and quality relationships.  All three reviews reported evidence of relationship 

between staffing, in particular RN hours, to pressure ulcers and improving physical 

function.  However, there is a need to maintain caution in extrapolating these findings to 

residential care today as most of the studies use US data collected in the 1990s.  Many 

features have changed such as regulations, advances in care delivery and technology, 

consumer expectations, and as previously discussed the increasing dependency of the 

over the last 20 years.  Nor can assumptions be made that the findings necessarily apply 

to other countries.  Nevertheless, a small number of studies that examined clinical 

indicators related to the basics of care and staffing are worthy of further consideration. 

 

Horn et al. (2005), in a retrospective study of data collected as part of the National 

Pressure Ulcer Long-Term Study from 82 nursing homes, explored the relationship 

between incremental increases in regulated and unregulated staff time and its impact on 

quality indicators.  These indicators included weight loss, urinary tract infections, 

deterioration of activities of daily living, use of catheters, nutritional supplement use, acute 

hospitalisation, and pressure ulcer development.  For each of these outcomes, there was 

evidence of a trend of a decreasing percentage of residents suffering from such adverse 

events with each ten-minute increase in RN direct care time.  The lowest adverse outcome 

rates occurred at 30 to 40 minutes of RN time per resident per day, or there was a 

threshold effect, with better outcomes, at 30 to 40 minutes per resident per day of RN time.  

Additionally, caregiver time was significantly associated with pressure ulcers (Horn et al., 

2005).  While the authors comment that they believed the findings were still relevant in 

2005 at the time of publication, the data for the study was from the US in the mid-1990s.  

Further limitations related to the facility-reported nature of the data, and the reliance on 

facility staff in making a judgement call on how much of the RN time was direct care time.  

As Castle (2008) points out, the reliability of such data is questionable. 

 

Bostick (2004), using 1999-2000 US data from RAI-LTC and On–line Survey and 

Certification Automated Records, examined the relationship between care-staff and six 
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quality indicators: restraints, weight loss, incontinence, late loss of activities of daily living,17 

pressure ulcers, and problem behaviours towards others.  Bostick reported a statistically 

significant association between increasing RN hours and a decrease in the prevalence of 

pressure ulcers.  Facilities with higher second level nurse time had a greater prevalence of 

pressure ulcers and late loss of activities of daily living.  Greater caregiver time reduced the 

likelihood of the prevalence of pressure ulcers and incontinence.  Bostick claimed that a 

greater presence of RNs addressed the complex health needs of the residents and 

improved the quality of care; whereas, increasing caregivers and second level nurses time 

did not automatically improve the quality of care (Bostick, 2004).  This study did not meet 

the Castle (2008) criteria as it was cross-sectional in design and used data from sources 

that Castle considered unreliable.  Furthermore, inter-rater reliability and detection bias are 

potential issues as quality indicator data were sourced from the RAI-LTC (Mor, Angelelli et 

al., 2003; Morris et al., 2003; Zhang et al., 2006). 

 

Kramer and Fish (2001) identified significant associations between staffing and the rates of 

avoidable admissions to acute care, declining performance in activities of daily living, 

pressure ulcers, weight loss, and resisting assistance with activities of daily living, across 

all direct care staffing.  These researchers suggested that if staffing levels fell below a 

certain level then residents were more at risk of quality problems.  This was because the 

staffing and/or quality relationship was said to be curved rather than linear (Kramer & Fish, 

2001). Schnelle et al. (2004) added that there was evidence of a relationship between 

increased staffing, in particular between RNs and fewer pressure ulcers, fewer urinary tract 

infections, and less use of indwelling urinary catheters (Schnelle, Simmons et al., 2004). 

   

Whitehead (2007), in a longitudinal survey in 2005 in New Zealand, found no significant 

associations between RN/EN or caregiver staffing hours in rest homes and the incidence of 

five adverse events: falls, pressure ulcers, urinary tract infections, restraints, and presence 

of catheters.  In nursing homes, there appeared to be a statistically significant trend for a 

reduction in adverse events, pressure ulcers, and restraints, as combined RN/EN hours 

                                                      

17  Dependence in activities of daily living typically follows a certain sequence: people first become dependent 
in early-loss activities of daily living (e.g., dressing, personal hygiene), followed by dependence in middle-
loss (transfer, locomotion, toilet use), and, finally late-loss (eating and being mobile in bed) activities of 
daily living (Doupe et al., 2011). 
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increased.  The findings of this study relied on a relatively small sample size (though 

appropriately powered), self-reported data, and data from facilities of one metropolitan 

location; therefore, it may be difficult to generalise the finds to a wider population.  It was 

however, the first study of its kind and the only source of data relating to staffing versus 

quality for New Zealand. 

 

Using the criteria defined by Castle (2008), already discussed, Castle and Engberg (2008) 

reported very few statistically significant relationships between quality indicators and 

staffing hours.  However, when applying a conceptual model that encompassed staff 

turnover, agency staff, and skill mix, a different picture emerged.  High use of total agency 

staff and high use of agency RNs were associated with high restraint use.  High rates of 

RN and caregiver stability were associated with low restraint use.  High caregiver, second 

level nurses, and RN staffing were each associated with fewer restraints.  Therefore, 

Castle and Engberg conclude that quality care was not only dependent upon how much 

staff do for residents, but also upon the consistency of care, coordination of care, and care 

practices.  However, while staffing data and sample size did meet the Castle criteria, the 

use of a cross-sectional design did not.   

 

The studies reviewed above provide some empirical evidence that there is a relationship 

between staffing and quality; that is most apparent when RN hours increase (Bostick, 

2004; Castle & Engberg, 2008; Horn et al., 2005; Kramer & Fish, 2001; Whitehead, 2007; 

Whitehead, Parsons, Dixon, & Robinson, 2011).  In addition, Castle and Engberg (2008) 

demonstrated the importance of other staffing factors in providing quality care.  All studies 

suggested that RNs have a pivotal role in the provision of quality care.  Registered nurses 

have professional responsibilities such as assessment, care planning, and direction of 

care.  On the other hand, caregivers provide hands-on care that, in the main, is not 

replaceable by technology.  As a result, this complex picture indicated that changing 

staffing levels and skill mix may not be sufficient to improve the quality of care by itself 

(Arling, Kane, Mueller, Bershadsky, & Degenholtz, 2007; Bowers, Esmond, & Jacobson, 

2000).   
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2.8.2 Staffing levels and skill mix 

Very few countries have robust data about residential care staffing.  Moreover, there is no 

agreed method of calculating staffing; some use ratios, whereas others use staffing Hours 

per Resident Day (HRD) (Castle, 2008).  The US had a national mean time of 0.6 and 0.8 

HRD, for RNs and second level nurses respectively, and caregiver mean time of 2.4 HRD, 

giving total staffing of 3.8 HRD (Nursing Home Compare, 2010).  Australia, in 2010, 

reported having resident to full-time staff equivalents at the following ratios: 14 residents 

per RN, 18 residents per EN, and 3.1 residents per caregiver (Access Economics Pty 

Limited, 2009).   

 

Three reports concerning staffing in New Zealand are available: Whitehead (2007) from a 

2005 longitudinal study; Boyd et al. (2008) from a snapshot of staffing in 2008, and 

Thornton et al. (2010) in an estimate of staffing in 2010 (Table 2-2).   

 

Table 2–2: Care staffing in New Zealand nursing homes  

Source of data  Nurses 

HRD 

Caregivers 

HRD 

Total care-staff 

HRD 

Whitehead (2007) 

Data from  

2005; excludes psychogeriatric 

nursing homes  

RN  0.95 

EN  0.08 

(0.84 – 1.48 

includes ENs) 

2.61 (1.58 – 3.36) 

 

3.64 (2.68 – 4.53) 

 

Boyd (2008); excludes ENs 

 

0.9 

1.12  

Psychogeriatric 

nursing homes 

2.7 

4.1  

Psychogeriatric 

nursing homes 

3.6 

5.22  

Psychogeriatric 

nursing homes 

Grant Thornton (2010) 

Low and high ratios; excludes 
psychogeriatric nursing homes 

0.94 – 1.04 

 

 

2.47 – 2.62 

 

 

3.41 – 3.66 

 

 

 

These figures demonstrate some consistency between the studies, and suggest that there 

has been little change in staffing levels and skill mix over a five-year period since the 

introduction of the new regulatory regime in 2002.  It is important to note that in each of the 

studies, the staffing data was self-reported.  When comparing these staffing levels to those 

of the US, New Zealand has higher levels of RN input but much lower use of second level 

nurses.  Overall, the total care-staff hours in New Zealand are 0.2 HRD lower than in the 

US.  In both nations, there are calls for mandating better staffing hours. 
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2.8.3 Staffing regulations  

There is little consensus concerning the value of mandating staffing for residential care.  

Progress in resolving staffing issues has been slow, largely as a consequence of the 

concern pertaining to increasing costs of nursing home care (Kramer & Fish, 2001).  The 

current regulatory situation in the US requires that there is an RN on duty for eight hours a 

day, seven days a week and that there is an RN or second level nurse on duty at all other 

times, regardless of the size of the facility.  The Australian regulations require residential 

care providers to maintain an adequate number of appropriately skilled staff to ensure that 

the care needs of all residents are met ("Aged Care Act," 1997).  

 

Successive New Zealand governments have grappled with staffing levels and skill mix over 

the last 15 years.  Various expert committees have provided advice and recommendations.  

In 2001, minimum staffing requirements discontinued.  Instead, providers are now required 

to meet the health and disability services (general) Standard 2.8 that requires: “A clearly 

documented and implemented process which determines service provider levels and skill 

mixes in order to provide safe service delivery”  (Standards New Zealand, 2008, page 19).   

They must also comply with the requirements of a service provider agreement  that 

requires that there must be a suitably experienced registered nurse (not necessarily  the 

site manager) an RN on duty at all times, and a minimum of two care-staff on duty at all 

times (may include the RN) (District Health Boards New Zealand, 2009).  These minimum 

requirements have been viewed by some as inadequate (New Zealand Labour Party & 

Green Party, 2010; Walker, 2009); particularly in view of the findings of Boyd et al. (2011) 

of increasing dependency levels. Minimum staffing requirements have not increased in line 

with this increasing dependency.  However, just what staffing is required is complex.  

Researchers that have explored staffing concur on one point; the ideal staffing levels and 

skill mix remains an elusive point.   

 

2.8.4 Staffing recommendations  

One of the issues when making recommendations or mandating staffing hours and skill mix 

in residential care is that there is a potential to increase expenditure and demand for care-

staff.  This has resulted in most countries taking a conservative approach.   
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In an effort to provide empirical evidence about staffing, The US Centers for Medicare & 

Medicaid Services commissioned Abt Associates to determine if minimum nurse staffing 

ratios are appropriate, and to advise on cost and workforce implications of any 

recommendations.  The researchers reported that for each quality measure (pressure 

ulcers, skin trauma, functional improvement, resisting care, and weight loss) there was a 

pattern of incremental benefit with increased staffing until reaching a threshold.  Staffing 

increases beyond this threshold did not result in further significant improvements in the 

quality of care.  These staffing levels occurred at 2.8 HRD for caregivers and 1.3 HRD for 

nurses, with RNs making up 0.75 HRD of the nursing hours, with a total staffing of 4.1 

HRD.  The greatest benefits for the residents occurred as these staffing thresholds were 

approached (Kramer & Fish, 2001). Issues were highlighted with the modelling for acuity 

and dependency were reported but they stated that it did not appear to impact on the 

results.  Further criticism may be made of the apparent lack of consideration for other 

factors such as facility size, layout, ownership, staff stability, use of agency staff, and staff 

turnover.  The accuracy of staffing data was also questionable.  Although the method used 

to collect staffing data was piloted, verification of its effectiveness and accuracy during the 

study proved to be unrealistic (Kramer & Fish, 2001).  Nonetheless, it is difficult to refute 

these recommended minimum staffing ratios. 

 

Other researchers recommend even higher staffing hours.  An expert panel reported that 

staffing levels in residential care were too low and recommended staffing levels of 4.55 

HRD, with ratios of one caregiver to four residents on morning shifts, one caregiver to 10 

residents on afternoon shifts, and one caregiver to 15 residents on night shifts.  They 

recommended nurse ratios of one nurse to 15 residents on morning shifts, one nurse to 20 

residents on afternoon shifts, and one nurse to 30 residents on night shifts.  In addition 

extra staff should be present at meal times (Harrington et al., 2000).  More recently, Maas, 

Specht, Buckwalter, and Gittler et al. (2008) reviewed the research evidence around 

staffing, skill mix and quality and recommended staffing hours of 5.16 to 6.68 HRD (Maas 

et al., 2008b). Northern Ireland has produced a guideline for staff to resident ratios for 

nursing homes.  They are: one care-staff to five residents in the morning; one care-staff to 

six residents in the afternoon; and one care-staff to 10 residents during the night, with 35 

percent of these staff being RNs (Regulation and Quality Improvement Authority, 2009). 
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New Zealand staffing recommendations were published following a review by an expert 

committee of national and international staffing practices, and research findings and are 

presented in Table 2-3 (Standards New Zealand, 2005). 

 

Table 2–3: New Zealand residential care staffing recommendations  

Care facility type  Care giver  

HRD 

Registered 
nurses HRD 

Total care-
staff HRD 

Rest Home 

Frail ambulant, clinical very stable 

1.7 0.3 2.0 

Dementia Unit 

Low to moderate dependency, clinically stable, 
requires a secure environment  

2.1 0.5 2.6 

Nursing home  

High dependency, clinically stable, or mild behavioral 
issues 

2.4 1.1 3.5 

Nursing home  

High dependency, some clinical instability,  

moderate behavioral issues   

2.4 

 

1.3 

 

3.7 

 

Nursing home  

High dependency, clinical unstable, serious 
behavioral issues 

2.4 2 4.4 

 

The recommendations allow for 15 percent of the RN time to be replaced by second level 

nurse time after the first 56 hours of an RN on duty at all times in nursing homes 

(Standards New Zealand, 2005).  These recommendations give recognition to the 

importance of the role of RNs in managing residents who are clinically unstable.  

 

2.8.5 Nurses 

Registered nurses have a crucial role in reducing avoidable mortality, morbidity, and 

disability, and in promoting healthy lifestyles.  When working with older people, the goal is 

to achieve the best possible health, well being, and quality of life as determined by and 

consistent with the values and wishes of the older person.  In addition, the nurse enables a 

peaceful, dignified, and pain-free death for persons in care (International Council of 

Nurses, 2006).   
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In New Zealand, regulations govern nurses via the Health Practitioners Competence 

Assurance Act 2003.  There are three scopes of practice for nurses18.  The total numbers 

of nurses registered are nurse practitioners (N=71), RNs (N=48,052) and enrolled nurses 

(N=3,639).  There are a small number of nurse practitioners (N=7) with a scope of practice 

‘older adults’ (Nursing Council of New Zealand, 2010a).  In the main, District Health Boards 

employ these nurse practitioners.  They provide clinical expertise for residential care 

residents on a case referral basis.  There are 4,300 RNs working in residential care, where 

they delegate and direct the care provided to residents by ENs and caregivers (Nursing 

Council of New Zealand, 2007, 2008, 2010b).  

 

Nursing in residential care is not without its problems.  Carryer, Hansen and Blakey (2010), 

when surveying RNs about their experiences working in residential care in New Zealand, 

discovered an ageing workforce that felt isolated, lacking in confidence, and struggled to 

deliver quality care to residents.  The RNs cited increased acuity, decreasing availability of 

general practitioners, and limited opportunities to improve knowledge and competency as 

contributing factors.  These RNs identified a lack of career progression, and a constant 

lack of job satisfaction that resulted from their perceived inability to provide the quality of 

care the residents need as concerns for them.  Furthermore, RNs stated that while they 

have admiration for the work of the caregivers, being accountable for their practice was a 

source of significant stress (Carryer, Hansen, & Blakey, 2010).  It is apparent that the RNs 

working in nursing homes in New Zealand face daily conflict in fulfilling their roles.  They 

must  demonstrate their competency in the coordination of evidence-based clinical nursing 

care using a resident-directed philosophy of care, fostering and promoting a team 

approach, and directing and delegating care as appropriate to other staff, including 

caregivers (Nursing Council of New Zealand, 2007).  

 

2.8.6 Caregivers 

Many developed countries including the US, Australia, and New Zealand utilise services of 

an unregulated workforce, known as caregivers in New Zealand, to provide personal care 

in residential care.  In New Zealand, this group is around 18,000 in number and 

predominately female (Grant Thornton, 2010).  While this workforce is unregulated, it is not 

                                                      

18 Refer to the glossary for RN and EN scopes of practice.  
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without education.  Walker et al. (2007) claimed only eight percent of caregivers in New 

Zealand had no recognised training.  Of the caregivers without recognised training, a 

number had worked as a caregiver in excess of 10 years, while others were in the process 

of undertaking recognised training.  Most of the training undertaken was part of level two 

and three education units registered with the New Zealand Education Qualifications 

Authority (Walker, 2009).   

 

In New Zealand, caregivers provide for the personal care needs of residents.  However, 

what caregivers do varies.  Walker (2009) stated that while RNs work within prescribed 

scopes of practice, caregivers’ job descriptions and competencies varied from employer to 

employer.  Caregivers stated that they were undertaking tasks that would normally carried 

out by regulated nurses.  Furthermore, delegation to and direction of caregivers by RNs 

was found to be inconsistent.  In the main, caregivers supported the introduction of 

compulsory standards and regulation of their role as they believed it would give them better 

recognition and access to career pathways (Walker, 2009).  Walker’s findings highlight the 

need for consistency in the role descriptions and tasks undertaken by caregivers, and the 

need for enough RNs to effectively delegate work to, and direct the caregivers.  To achieve 

this and to influence the quality of care provided, enough time, and effective nursing 

leadership is essential.   

 

2.9 Leadership  

Nurse leaders are responsible for mentoring the workforce in the art of providing resident-

centred care to older people in their care (Fleming & Kayser-Jones, 2008).  Forbes-

Thompson, Leiker, and Bleich, (2007), in a review of the literature, concluded that high 

performing residential care facilities in the US live up to their stated mission by fostering 

the relationships amongst staff, ensuring good communication flows, and utilising their 

cognitive diversity to achieve good outcomes for the residents.  In contrast, in low 

performing facilities, the opposite is true.  These facilities had disharmony with their stated 

mission.  This resulted in confusion and erosion of trust, contributed to poor 

communication, poor relationships among staff members, and role isolation.  The outcome 

of this is poor quality of care (Forbes-Thompson, Leiker, & Bleich, 2007).   
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Nurse leaders have extremely important roles in the provision of quality care.  They must 

set the standards required and define the vision of the organisation.  Nurse leaders are 

pivotal in identifying constraints within the organisation, developing plans and allocating 

resources for the implementation, ongoing monitoring, and evaluation of the success of the 

plan.  Nurse leaders are pivotal in the building of an organisation through plan 

development, aligning goals within the organisation, and engaging stakeholders.  Finally, 

nurse leaders promote resilience across and between the various components of the 

service and are vital in meeting residents’ expectations of wanting the basics of care done 

and done well.  

 

Many countries employ both non-nursing leaders and nurse leaders in nursing homes.  In 

New Zealand, this is not usually the case.  Historically, regulations required a nurse 

manager to manage a facility.  In 2002, this requirement was removed from the 

regulations; however, it continued to be a requirement in the service provider agreement.  

More recently, this requirement has been further relaxed so there could be a non-clinical 

manager as long as a clinical leader was employed (District Health Boards New Zealand, 

2009).  New Zealand is now experiencing a slow growth in non-nurse leaders in residential 

care facilities.  The non-nurse and nurse leadership roles are different.  The nurse leader 

clearly has a key role in the provision of clinical and personal care.  Indeed, mounting 

evidence suggests that the quality of nursing home care will improve by strengthening the 

roles of senior nurses (Siegel, Mueller, Anderson, & Dellefield, 2010).  Moreover, to 

achieve good outcomes for the residents, Rantz et al (2003) claimed stable leadership was 

one of the keys to success.   

 

Jeon, Merlyn, and Chenoweth (2010) reviewed research literature, establishing that there 

was significant evidence that stability of leadership was a key factor in effective 

management of resources, strong teamwork, a positive workplace culture, and the 

provision of quality of care with better outcomes for residents.  In addition, when stable 

leadership was evident, so too was the motivation for professional development and 

reduced RN and second level nurse turnover.  Stable leadership enabled culture change 

(Jeon, Merlyn, & Chenoweth, 2010).  Rantz et al. (2003) asserted that in facilities 

demonstrating good outcomes, many directors of nursing had been in their role in excess 
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of five years.  In facilities demonstrating poor resident outcomes, many of the directors of 

nursing were new in their role and had been in the role for less than one year (Rantz, 

Grando et al., 2003).   

 

Retention of quality nurse leaders is essential to the delivery of high quality, cost effective 

care (Siegel et al., 2010).  However, turnover of nurse leaders in residential care has been 

reported to be high.  In the US, in 2007, a turnover rate of 38 percent was reported 

(American Health Care Association, 2008).  In 2002, in the US, 54.9 percent of nurse 

leaders in nursing homes had been in their current role for one year or less (Adams-

Wendling & Lee, 2005).  In 2000, New Zealand reported similar issues with nursing 

leadership tenure.  More than half of nurse managers had five years or less experience in 

managing a residential care facility.  Fifty percent of the nurse managers had no 

management experience outside of the residential care industry.  The researchers 

concluded that recruiting and retaining experienced nurse managers was problematic 

(Madas & North, 2000).  While these studies are dated, they do provide an indication of a 

problem with nurse leader stability in nursing homes.   

 

The longer a nurse leader stays in the role in a nursing home, the more favourable the 

resident outcomes.  This is evident with lower levels of aggressive resident behaviour, 

restraints, immobility, and fractures (Anderson, Issel, & McDaniel, 2003).  Higher nurse 

leader turnover was associated with increased rates of resident infections and transfers to 

acute care (S. I. Zimmerman, Gruber-Baldini, Hebel, Sloane, & Magaziner, 2002).  There 

was further evidence that increased turnover of nursing home leadership results in 

increases in restraints, catheter use, pressure ulcers, and psychoactive drug use (Castle, 

2001).  Conversely, more recent evidence suggests that nurse leader turnover was 

associated with better quality, especially in the management of depression, delirium, and 

pain for short-stay residents, possibly indicating that new nurse leaders were motivated to 

improve clinical care (Castle & Lin, 2010). 

 

Nurse leaders are central to care quality and good resident outcomes.  Jeon, Merlyn, & 

Chenoweth (2010) suggested that significant associations existed between positive 

leadership practices and reduced adverse events including behaviour problems, restraints, 
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immobility, falls, fractures, and medication errors.  An effective leader could achieve good 

outcomes for residents by identifying what needed to change and implementing that 

change.  Such quality improvement activities are fundamental to good outcomes for 

residents (Rantz, Grando et al., 2003).  Nurse leaders achieve these results by being 

active mentors for sustained improvement (Scott-Cawiezell, Jones, Moore, & Vojir, 2005).  

Good leaders support staff to reflect on their experiences, and look for opportunities to 

learn and change thinking.  This then supports creativity and positive feedback and 

enables the service to move away from its present position to a more positive one.  It also 

provides evaluation of performance and better outcomes on an ongoing basis (Anderson et 

al., 2003).  Good leaders see effective communication as an essential tool in achieving 

good teamwork, in building organisational commitment to its vision, staff productivity, and 

quality improvement (Jeon et al., 2010). 

 

2.10 Quality improvement  

2.10.1 The development of quality improvement systems 

Basic scientific management of quality started to gain momentum post second world war, 

with leaders such as Deming, Shewhart, and Juran.  Deming’s 14-point programme set out 

key concepts such as quality being an ever-continuous cycle, employees being directly 

involved, as they are best able to address the common causes of variation, management 

having the final accountability for the system itself, rigorous data analysis, and statistical 

control.  Shewhart/Deming developed the ‘plan, do, study, and act’ cycle commonly used in 

healthcare today.  Juran’s quality trilogy of quality planning, quality control, and quality 

improvement is based on the assumptions that quality improvement is a never-ending 

journey of progress.  In this journey, quality improvement happens at all levels of the 

organisation: management focus on the mission, as well as the defined quality goals and 

the degree of conformance to the specifications of the design to ensure ‘fitness for use’ 

(McLaughlin & Kaluzny, 2006).  The concepts of Deming and Juran’s work have blended 

over time and are summarised in Table 2-4 as adapted from McLaughlin and Kaluzny 

(2006). 
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Table 2–4: Key components of quality improvement systems 

Key Components 

A focus on the consumer 

Understanding the systems, processes and the work of the organisation 

Quality improvement system links quality to the organisation’s strategic plan 

Defining quality in the area of interest 

Worker involvement in quality improvement activities 

Quality improvement teams that include the leaders 

Quality improvement education for staff 

Reviewing all parts of the system 

Empirical measurement and using it to identify quality improvement opportunities 

Human resource practices motivate staff to ensure that  the customer’s expectations are met or exceeded 

 

For many years, healthcare did not join the quality improvement evolution as its outcomes 

were considered too vague and not easy to measure (Donabedian, 1988).  However, on 

investigation, Donabedian (1988) found that a great deal of knowledge existed about 

assessing quality in healthcare, but there was still much to learn.  Donabedian’s view is 

that health professionals have knowledge of the technical aspects of the processes as well 

as a set of values and disciplines, regarding the interpersonal aspects of their work.  

Donabedian claims that the effects of these two aspects make quality in healthcare multi-

dimensional in nature.  Indeed, once the health care quality is defined, opportunities to use 

rigorous statistical analysis of objective data to support a continuous cycle of improvement 

become available (Donabedian, 1988).   

 

The classic triad of structures, processes, and outcomes as developed by Donabedian 

(1988) is a way of viewing, collecting, and measuring performance in healthcare.  Structure 

relates to the resources used; processes are what staff do to and for the healthcare 

consumers; while outcomes are what staff achieve or avoid for the consumers (Unruh & 

Wan, 2004).  However, factors not considered in Donabedian’s original framework include 

the external environmental influences on the healthcare provider including the regulatory 

environment, competition, and expectations.  Indeed, these factors place many demands 

on efficiency.  In addition, consumer characteristics, such as social background, gender, 

age, and acuity, were not considered in Donabedian’s original framework.  Yet, to clearly 

link Donabedian’s three measures with context, the contribution to outcomes related to the 

residents’ condition should be taken into account (Unruh & Wan, 2004).  In spite of these 
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potential limitations, Donabedian’s triad is extensively utilised as the framework for 

measurement of healthcare quality today.  

 

When reviewing the work of Donabedian, there is surprisingly little difference between his 

conceptualisation of quality and that of the other masters of quality improvement 

mentioned previously in this section.  However, there is concern that Donabedian’s 

approach, originally designed for acute care, has been borrowed for residential care 

(Glass, 1991).  Then again, there is a view that Donabedian’s framework is suitable for 

measuring and studying clinical care domains of quality in residential care (Gruneir & Mor, 

2008).  Quality care in this setting has the unique multidimensional components of quality 

of life and quality of care.  Ideally these components will be reflected in the measurement 

and analysis of residential care quality  (Glass, 1991).  However, just how developed the 

science of quality improvement is in residential care is open to debate.  The measurement 

of quality of life has been contentious (R. A. Kane et al., 2003) with ongoing debate about 

which quality indicators do actually measure the quality of care provided and how it can be 

improved (Hutchinson et al., 2010; Mor, 2007). 

 

2.10.2 Quality improvement in residential care  

The central theme underlying modern quality improvement is that every system is perfectly 

designed to attain exactly the outcomes that it achieves, whether good, average, or poor 

outcomes (Berwick, 2003).  Evidence suggests that residential care in the US adheres to a 

quality assurance model with emphasis on compliance with regulations and standards, 

rather than on a continuous quality improvement model (Institute of Medicine, 2001, page 

18).  In a quality assurance model,  some improvement does happen at a quality 

assurance level, usually driven by audit results and corrective action plans that are aimed 

at ensuring minimum compliance (Castle & Ferguson, 2010).  Conversely, Rantz, 

Vogelsmeier, Manion, and Minner et al. (2003) assert that a focus on minimum standards 

does not result in continuous quality improvement.  Instead, Rantz et al. (2003) suggest the 

focus should be on optimal quality, as it is more likely to be successful and sustainable.  

Still, many countries report that the focus is on compliance with minimum standards.  This 

has not incentivised the promotion of quality improvement.  Many nations are now placing 
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stronger emphasis on quality improvement including England, Denmark, Norway, (Kjos, 

Botten, & Romoren, 2008), Australia (Access Economics, 2010) and New Zealand.   

 

To implement and sustain an effective quality improvement programme in residential care 

is challenging.  Compass, Hopkins, and Townsley (2008) state:  

“Nursing homes must adapt an approach that is clearly stated, 

multifaceted and leadership-driven and that contains seven essential 
components: a specific, measurable mission or goal statement; multi-
departmental and multidisciplinary involvement; resource and 
educational materials; reward/incentive programs; established internal 
and external stakeholders; a project champion; and a feedback-based 
process and outcome measurement system.”  

(Compas, Hopkins, & Townsley, 2008, page 215).  

 

Scott-Cawiezell, (2005) agrees that making sustained improvement requires a team effort, 

with nurses being well placed to making change happen.  Additionally, Scott-Cawiezell 

maintains that sustained change needs committed leadership and the involvement of all 

care-staff (Scott-Cawiezell, 2005).  As previously reported, Rantz et al. (2003) is of the 

view that stable nursing leadership is pivotal in achieving residential care quality over time.  

In reality, many providers do not possess adequate organisational capability or the stability 

to create and sustain improvement (Scott, Vojir, Jones, & Moore, 2005).  

 

In recognition of the need for quality improvement systems, the US has implemented 

numerous initiatives to support the adoption of quality improvement models to improve 

outcomes for residents.  Examples include the public reporting of quality indicators and 

staffing (Mukamel, Weimer, Spector, Ladd, & Zinn, 2008) and the STAR system (Baier, 

Butterfield, Patry, Harris, & Gravenstein, 2009).  Also, the work undertaken by the Quality 

Improvement Organization programme (Rollow et al., 2006) and research projects (Rantz 

et al., 2009; Rantz et al., 2006; Rantz et al., 2001; Rantz, Vogelsmeier et al., 2003). Much 

of this work has its origins in the RAI-LTC programme and the outcomes of state regulatory 

inspections.   

 

The US saw a need for a standardised resident assessment in nursing homes and so 

conceived the RAI-LTC assessment process.  The use of this resident assessment, care 
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screening, and more detailed resident assessment protocols is mandatory in US nursing 

homes.  Extensive investigation of the reliability and validity of the assessment data 

collected indicates that there are some concerns about data items, such as pain that 

require measurement skill and judgement.  However, the reliability and validity of 

observable data items such as physical activity are inherently strong (Poss et al., 2008).  

Resident information obtained over a range of physical, cognitive, clinical, and lifestyle 

domains via the completion of a standardised assessment for all new residents and 

updated assessments for every resident at least every 90 days is forwarded electronically 

to a national database.  The individual resident data sets produce a range of quality 

indicators that provide a platform for both internal and external quality assurance and 

quality improvement activities (D. R. Zimmerman et al., 1995), and for a national 

benchmarking programme (Institute of Medicine, 2001).  Whilst,  most believe continued 

use of RAI-LTC is essential, some question whether it has delivered the improvements in 

the quality of care that were expected (Rantz, Vogelsmeier et al., 2003).  Certainly, quality 

improvement efforts have been, and will continue to be limited if the industry’s ongoing 

struggles with staffing, audit effectiveness, and access to and utilisation of best practice 

are not resolved (Rahman & Applebaum, 2009). 

 

The desire for bigger gains in quality improvement saw further development with the 

publishing of quality indicator data by facility for public access (Centers for Medicare and 

Medicaid Services, 2011).  Such public reporting has the potential to be a powerful tool for 

improving the quality of care (D. G. Stevenson, 2006).  The goal of making quality 

information available publicly is to support residents and families to make informed choices 

about facilities, and to generate provider competition.  Yet, the public reporting has led to 

controversy.  In fact, the U.S General Accounting Office expressed serious concerns, 

regarding the potential for public confusion about the published information.  In addition, at 

the time of the commencement of public reporting, the quality indicators used had not been 

proven to be reliable measures of quality (General Accounting Office, 2002).  This work is 

now completed, with only some of the quality indicators considered to be robust measures 

of residential care quality (Morris et al., 2003).   
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Just what such public reporting has achieved in the US is subject to debate.  Consumers 

are increasingly using the public reporting to select facilities with better quality results 

(Werner, Stuart, & Polsky, 2010).  This, in turn, has seen providers pressured into 

improving the standard of the care they provide.  Werner, Konetzka, and Kruse (2009) 

confirmed that both publically reported and unreported quality of care improved following 

the introduction of public reporting in the facilities that already had high quality care.  

However, unreported quality of care had deteriorated in facilities that already had lower 

quality of care.  It is conceivable that public reporting may widen the gap between high and 

low quality facilities (Werner, Konetzka, & Kruse, 2009).  Then again, the results of this 

study may not directly apply to the wider residential care sector, as the study was limited to 

skilled nursing homes.  What is more, it is likely that external factors such as utilisation of 

external quality programmes, inspections, and regulations influenced these findings.  

 

Further development of the public reporting has progressed with the addition of the STAR 

programme.  This programme helps consumers compare nursing homes more easily.  

There is an overall five star-rating system of each provider based on the following subsets: 

health inspections, quality, and staffing measures.  For health inspections, the three most 

recent annual inspections as well as complaints are utilised.  The more serious and/or 

widespread deficiencies result in lower ratings.  Ten RAI-LTC quality measures are also 

included in the calculations.  The last component of STAR is the number of hours of care 

staffing on average available each day to residents.  STAR considered to provide a 

comprehensive view of the major aspects of care (Centers for Medicare & Medicaid 

Services, 2011).  

 

STAR is web based provider tool accessible by a unique password.  Each facility can log 

into their facility account to view longitudinal performance on a subset of six quality 

measures, select quality improvement targets, and track improvement over time (Baier et 

al., 2009).  Baier et al. (2009) reports that of the providers setting targets, close to a third of 

them set ambitious targets and demonstrate significantly greater relative improvement than 

providers setting lesser targets demonstrate.  Restraints, where significant reductions are 

evident, are examples of higher targets.  A similar picture presents for pressure ulcers.  

Baier and colleagues conclude that setting performance goals for quality improvement is 



Chapter Two:  Literature Review – Section Two  

Page | 98  

 

effective, demonstrates commitment to improving quality, and may assist allocation of state 

resources for the provision of technical assistance to nursing homes to help them improve 

their quality (Baier et al., 2009).  

 

The allocation of resources for quality improvement in nursing homes in the US sees 53 

state Quality Improvement Organizations provide partnership programmes to nursing 

homes.  These partnerships aim to focus provider attention on the need to improve in a 

given area, and to provide technical assistance to providers.  Rollow, Lied, McGann, and 

Poyer et al. (2006) evaluated the effectiveness of Medicare Quality Improvement 

Organization programmes provided to nursing homes.  In this study, there were three 

groups of participants: group one, providers not participating; group two, providers 

participating that had selected the quality indicator to work on; and group three, providers 

participating that had not selected the particular quality indicator to work on.  While 

participation was voluntary, the Centers for Medicare and Medicaid influenced participation 

to some degree by providing general guidance to the Quality Improvement Organizations 

by highlighting poorly performing facilities.  The Quality Improvement Organizations 

provided four levels of interventions from high support to no support.  For group two, 95 

percent of the participating facilities received high-level interventions with onsite visits and 

multi-contact education.  Measurement occurred at baseline in 2002 and in 2004. 

 

Rollow et al. (2006) identified substantial gains in quality for group two including 8.4 and 

6.8 percent reductions for restraints and inadequate pain, respectively.  While these results 

are impressive, the facilities from group two had much worse baseline results than the 

other groups.  What is more, even with the improvements achieved, the prevalence of the 

adverse events in question were still higher than the US national mean for all quality 

indicators studied, with the exception of pain.  The prevalence of pain was reduced slightly 

below the national mean, but not lower than the means of the other groups.  Group one 

had better baseline and end point results for three of the four indicators (Rollow et al., 

2006). 
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Rantz, Cheshire, Flesner, and Petroski et al. (2009) reported on the progress of a similar 

Quality Improvement Programme.  In 2005, 60 ‘at risk’19 nursing homes for quality 

concerns were identified from the RAI-LTC quality reports.  The criteria used was high 

rates of quality indicators found to be the most sensitive to quality of care practices: falls, 

depression and depression without treatment, use of nine or more medications, bladder or 

bowel incontinence, weight loss, dehydration, bedfast residents, decline in late loss 

activities of daily living, restraints, and pressure ulcers.  These at risk facilities were offered 

a complex and collaborative intervention.  The intervention included onsite clinical 

consultations, supportive communication, education focused on providing quality care to 

residents, use of benchmarking data, and helping facilities to use evidence based practice.  

The researchers reported improvement trends (4% to 44%) for five quality indicators in the 

‘at risk’ facilities that accepted one or more on-site consultations.  Percentage 

improvements occurred for five other quality indicators across all groups.  Restraints 

reduced in both ‘at risk’ and the ‘not at risk’ groups.  However, this result may have been 

influenced by the attention placed on reducing restraint use during mandatory inspections.  

The results for the other quality indicators did not improve.  Rantz and colleagues 

concluded the collaborative, complex interventions improved the care for the residents in 

‘at risk’ facilities for some aspects of care (Rantz et al., 2009).  

 

The evaluation of the programme appears to demonstrate that resident outcomes can 

improve in facilities at risk of poor quality (Rantz et al., 2009).  These results reinforce 

those of Rollow et al. (2006).  Furthermore, the effectiveness of similarly structured, 

collaborative, complex approaches to support quality improvement in residential care have 

had similar results (Rantz et al., 2006; Rantz et al., 2001; Rantz, Vogelsmeier et al., 2003).  

Baier, Gifford, Lyder and Schall et al (2003) detailed improvement in pressure ulcer care 

processes after the use of a structured collaborative quality improvement approach during 

a 12-month intervention (Baier et al., 2003).  On the other hand, benchmarking alone is not 

enough to drive quality improvements in this setting  (Rantz et al., 2001).  Rantz et al 

(2001) is of the view that while there are exceptional facilities that can undertake quality 

improvement work independently, most facilities need intensive support to understand the 

benchmarking, and to develop action plans to address problem areas.   

                                                      

19  At risk, nursing homes were in the top percentile in the benchmarking RAI-LTC quality indicator reports.   
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These findings indicate that intense quality improvement support to poor performing 

facilities can result in improvement in a number of care processes or outcomes.  In 

addition, the results suggest there is potential to improve care to the level of that in the 

better performing facilities, but may be not beyond it.  This could be because of the narrow 

range of staffing hours in the facilities.  Indeed, Zhang et al. (2006) established quality-

efficiency points at levels of 50, 75, and 90 percent for quality by developing a composite 

quality score that included restraints, pressure ulcers, and catheters.  It was clear that the 

relationship between care staffing and quality was ‘S’ shaped.  Zhang and colleagues 

claimed the point where quality and efficiency meet was somewhere between 50 and 75 

percent.  Above this point, adding more staff did improve quality, but at a declining rate, a 

diseconomy of scale effect.  For example, the 50 percent quality level required 0.31 HRD 

of RN time; whereas, a 75 percent quality level required 1.83 HRD of RN time and at 90 

percent quality level 3.9 HRD of RN time (N. J. Zhang, Unruh, Liu, & Wan, 2006).   

 

The Zhang et al (2006) study is not without limitations.  The staffing hours were sourced 

from the On–line Survey and Certification Automated Records which is considered 

unreliable (Castle, 2008).  The design was cross-sectional resulting in ‘point in time’ data 

that did not account for fluctuations, trends or patterns that could occur; it may have be 

difficult to state whether staffing influences the quality indicators or the quality indicators 

influence staffing.  Further criticism relates to the inclusion of both skilled and intermediate 

care facilities, and the impact of the different case-mixes.  This may have resulted in an 

over-estimation of staffing needs for the intermediate care facilities, and an 

underestimation for the high care facilities (Mor, Berg et al., 2003). 

 

Kramer and Fish (2001) suggest that there is a point where increasing staffing hours 

results in very small quality gains, but dropping below this level puts residents at risk of 

quality issues.  Other factors are likely to influence quality such as the use of agency staff 

and staff turnover (Castle & Engberg, 2008; Kramer & Fish, 2001).  In reality, different 

interventions, models, or more, or different resources may be needed to improve quality 

past the current level.  Zhang et al. (2006), highlights that competing priorities in dealing 

with the day-to-day need for efficiency is one of the challenges related to achieving quality.   
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As discussed earlier, higher staffing, particularly RN staffing, appears to support higher 

quality of care.  Conversely, it seems likely that the level of staffing that is affordable in the 

current climate may only support a level of quality somewhere between 50 and 75 percent 

(N. J. Zhang et al., 2006).  Whether less than 100 percent quality is acceptable to 

consumers, regulators, and providers remains a provocative question.   

 

2.10.3 The cost of quality improvement in residential care  

Many consider the cost of developing and implementing quality improvement activities and 

providing higher staffing in residential care to be prohibitive in the current climate.  

Conversely, most providers have no insight into failure costs (Wagner et al., 2003).  

Researchers provide empirical evidence that quality care in nursing homes maybe more 

cost efficient.  Rantz et al. (2009) estimated the cost of poor care related to pressure ulcer 

prevention and management, excluding acute hospitalisation, to be $US2119 per pressure 

ulcer.  Rantz and colleagues estimated annual statewide savings in costs related to 

adverse events to be in excess of $US1.5million.  However, these cost savings estimates 

were extrapolated from findings of earlier studies, and thus may be inaccurate, as 

technological, clinical, and environmental changes in nursing homes may have occurred.  

In one of these earlier studies, Rantz, Hicks, Grando, Petroski et al. (2004) established that 

there was a trend of total higher costs of $US13.58 per resident per day in a poor quality 

nursing homes compared to those with a good quality.   

 

Dorr, Horn and Smout (2005) published evidence that more RN hours may, in fact, be less 

costly than the adverse events that occur when fewer RN hours were available for resident 

care.  Net societal benefits of $3,191 per resident per year were possible when pressure 

ulcers were prevented in facilities that had 30 to 40 minutes of RN time per RD versus 

facilities that had less than 10 minutes per RD (Dorr, Horn, & Smout, 2005).  In addition, 

Laine, Linna, Noro, and Hakkinen (2005) confirmed that a higher prevalence of pressure 

ulcers is positively and significantly associated with higher costs.  In fact, Laine and 

colleagues report that a ten percent increase in poor outcomes increases total costs by two 

percent.  Other studies have indicated a positive relationship between financial 

performance/cost savings and lower adverse events (Castle, 2005; Hicks et al., 2004; 

Mukamel & Spector, 2000; Weech-Maldonado et al., 2003).  Hicks et al. (2004) concluded 
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that delivery of substandard care ultimately negatively affected the cost of care delivery 

with declining ability in activities of daily living leading to more assistance from staff being 

required, and worsening pressure ulcers, thus increasing the costs of providing care.   

 

Whilst these findings give some guidance to the cost of poor care, Rantz et al. (2009) 

claims there is a need for more current and in-depth data about the cost of poor care.  

Moreover, there is limited evidence as to the impact of environmental factors such as 

external expectations related to regulations, standards, public reporting, and competition 

hindering the adoption of quality improvement activities (Lucas et al., 2005). 

 

2.10.4 The barriers and enablers to quality improvement  

The current capacity of residential care to make and sustain improvements is limited due to 

systemic problems (Scott-Cawiezell, 2005). Staffing problems are a major barrier to quality 

improvement with work environments and human resource issues make recruiting and 

retaining staff difficult (Gruneir & Mor, 2008). Indeed, Castle and Engberg (2005) reported 

annual US turnover rates as high as 85.5 percent for caregivers and second level nurses, 

and 55.4 percent for RNs.  They claim that this has had a significant negative impact on 

quality.  When RN turnover increases, especially at low to moderate levels, and when other 

care-staff turnover increases, especially at the moderate to high level, quality deteriorates 

(Castle & Engberg, 2005).  When there is high turnover amongst leaders, fire-fighting 

rather than continuous improvement becomes the norm (Jeon et al., 2010).  However, 

residential care providers may not necessarily see staff turnover as negative.  Evidence 

suggests that staff turnover is associated with cost savings so the incentive to minimise 

turnover may not be strong (Mukamel et al., 2009).  

 

Another potential human resource issue is the use of unregulated caregivers, who have 

varying degrees of knowledge and skills, provide most of the direct care to residents.  This 

creates stress for the RNs who in most countries, in residential care have less than 60 

minutes of time per resident per day.  Not only do RNs provide clinical care but they must 

also direct care-staff in this time.  Furthermore, Carryer et al. (2010) reported that RNs feel 

they have little control in decision making regarding human resource practices, even 

though they are responsible for the work of unregulated staff  (Carryer et al., 2010).  
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Frequently, decisions driven from top down organisational structures leave care-staff with 

little input into how day-to-day work is completed (Scalzi, Evans, Barstow, & Hostvedt, 

2006).  This creates a disconnect between leaders and care-staff, undermining the 

organisational culture, and is counterproductive to quality improvement (Scalzi et al., 

2006). Yet, efforts to improve organisational cultures have been hampered by instability of 

leadership and by the organisational culture itself (Jeon et al., 2010). 

 

There is some evidence that the makeup of the ownership of the organisation can be a 

barrier to quality care.  It may well be that there is more pressure to be efficient when an 

organisation is expected to be profitable.  There is a prevailing view that for-profit providers 

had significantly lower quality of care than not-for-profit providers do (Comondore et al., 

2009; Harrington, Woolhandler, Mullan, Carrillo, & Himmelstein, 2002; Hillmer, Wodchis, 

Gill, Anderson, & Rochon, 2005; O'Neill, Harrington, Kitchener, & Saliba, 2003).  Moreover, 

converting ownership type from non-profit to for-profit status reportedly negatively affects 

performance (Grabowski & Stevenson, 2008).  O’ Neill et al. (2003) suggests that the 

levels of profits should be monitored, as they found that when for-profit providers made a 

profit above a certain threshold; they demonstrated a higher number of total audit 

deficiencies as well as a higher number of serious deficiencies.  Conversely, others 

conclude that ownership type may make no difference to the quality of care provided 

(McGregor et al., 2006).   

 

More important to success may be the trust of the community in which the providers 

operate is important.  A long-term negative reputation is likely to impact on occupancy 

rates (Castle, Liu, & Engberg, 2008).  Indeed, the outcomes of public reporting indicate that 

providers are prepared to take action to protect and improve quality to make gains in 

occupancy (Mukamel, Weimer et al., 2008; Werner et al., 2009; Werner et al., 2010).  In 

reality, having financial security through a good reputation, high levels of occupancy, and 

prudent use of resources supports providers to attain reasonable return on their capital 

investment and to maintain a ‘good home’ for the residents (Singh, 2010).   

 

Consumer choice may be the key driver of the desire to improve quality.  Public reporting 

in the US has supported consumers to select higher quality nursing homes.  A snowballing 
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effect has seen providers improve the quality of care they provide (Werner et al., 2010). 

This positive reaction to public reporting is linked to the strategic orientation of the 

organisation (Zinn, Spector, Weimer, & Mukamel, 2008). In addition, public reporting has 

improved the ratio of clinical to hotel expenditure20, and this improvement has been greater 

in US nursing homes with poorer quality and lower occupancies.  This suggests that public 

reporting has influenced the drive towards quality improvement (Mukamel, Spector, Zinn, 

Weimer, & Ahn, 2010). However, the improvements may not be across the board 

(Mukamel, Weimer et al., 2008; Werner et al., 2009).  Furthermore, the lack of a 

differentiation strategy may preclude the nursing home operators from taking full 

advantage of their higher quality. 

 

The lack of a differentiation strategy for nursing homes in a number of countries including 

New Zealand does not reward providers with better quality of care.  When fees are set by 

government agencies and are the same for all providers rather than being influenced by 

market pressures, a provider’s key focus is on meeting minimum requirements rather than 

on providing the best services at the best price.  Indeed, Weech-Maldonado et al (2003) 

found that facilities with better quality also had better financial performance, and, therefore 

could be in a position to lower fees differentiating them from other providers.  Public 

availability of quality report cards is a method of quality differentiation.  Nursing homes 

pursuing a differentiation strategy by having higher quality reported when compared to 

other nursing homes could continue to enhance their ongoing quality and financial 

performance (Weech-Maldonado et al., 2003).  However, some nursing home providers 

are wary of such public reporting in today’s climate. 

 

Arguably, the greatest barrier to quality improvement may well be the adversarial 

environment in which residential care functions.  The fear of blame, personal attack, 

reprimand, negative publicity, and legal action discourages open disclosure and progress.  

In addition, minimum standards detract from wanting to do the best for residents, and from 

embracing a culture of safety.  Providers of residential care view the current methods of 

enforcing minimum standards negatively (Gruneir & Mor, 2008). What is more, conflict 

exists between the auditors’ role and their role as consultants in advancing quality 

                                                      

20 Hotel expenses refer to the non-clinical services such as food, laundry, and cleaning. 
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improvement (Gruneir & Mor, 2008). The current environment of regulation enforcement, 

cost containment, and legal action continues to be a disincentive to adopt best practice.  In 

addition, the current environment may be a barrier to the utilisation of advanced practice 

nurses, educated in gerontological nursing.  This can pose a threat to good clinical 

practice, resident safety, and improving the quality of resident outcomes (Compas et al., 

2008; Dellefield, 2008).  If the strategic intent of the organisation is to overcome these 

barriers, it becomes an important enabler of quality improvement.  

 

It is possible that the strategic intent of US nursing homes is being deficiency free and to 

gain five stars in the STAR programme.  To achieve such as strategic intent leaders will 

need to demonstrate commitment and develop expertise in service delivery and quality 

improvement.  Provider policies will lend support to formal continuous quality improvement, 

well-developed information management, data analysis, and external support systems that 

support leaders to have the necessary knowledge and skills.  Leaders will provide for staff 

training, facilitate quality improvement activities, team building, and incentives (Lucas et al., 

2005).  

 

In spite of the potential barriers to quality improvement, providers who identify and address 

these barriers and focus on the enablers will enhance business success by reducing the 

cost of poor quality.  A move to a model of continuous quality improvement supports 

sustainability, excellence, and success. 

 

2.11 Summary and model development  

Residents express that they want consistency in getting the basics of care done and done 

well.  Furthermore, society expects that there is an acceptable standard of residential care 

accessible to those frail older people who need it, that residents will have a sense of 

wellbeing, and are free from adverse events.  Critical to the resident quality of care and 

quality of life is the resident being free from adverse events.  Such events, negatively 

resulting from the production of care, are likely to affect the resident’s well-being and the 

profitability of the provider.  Productivity is reliant on inputs, processes, outputs, and the 

environments (internal and external) interact in the production of care.  By applying 
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Donabedian’s (1988) classic triad of structure, process, and outcomes, it is possible to 

provide a framework for performance measurement as displayed in Figure 2-7. 

 

By using quality improvement methods, it is possible to measure whether the outcomes of 

the production of resident care are acceptable.  To understand the quality of care provided 

and how successful the organisation is at providing care to residents, the organisation 

needs to monitor and evaluate performance.  This requires a robust system of 

measurement.  Section three considers performance assessment using the framework 

presented in Figure 2–7.  

 

 

Figure 2–7: Productivity and quality model for residential care 
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Section three: Performance evaluation  

2.12 Performance and its measurement  

The primary considerations in performance measurement have to do with what is to be 

measured and from whose perspective.  Measurement and comparison is important if the 

organisation wishes to establish how well it is doing and to identify how it can improve.  

Regulators and governments have an interest in assessment and comparison; firstly, to 

ensure that the consumers are safe; and secondly, to ensure that taxpayer contributions 

are appropriately utilised to produce a service that meets consumer needs.  Nursing home 

residents and their families are most interested in ascertaining whether the outcomes of 

care meet their needs and expectations.  Nursing home owners wish to achieve their 

strategic plan and manage their return on their investment.  These somewhat competing 

factors make performance measurement complex.   

 

Rouse and Putterill (2003) define performance measurement as: “The comparison of 

results against expectations with the implied objective of learning to do better.” (Rouse & 

Putterill, 2003, page 795).  One of the aims of performance measurement is to assess 

efficiency and effectiveness.  The basic premise underlying the concept of efficiency is that 

outputs cannot be produced without resources (inputs).  These resources are limited in 

supply.  From this, it also follows that there is a limit to the volume of product (outputs) that 

can be produced.  Efficiency generally refers to using the minimum number of combined 

resources (inputs) to produce a set number of outputs that are of an acceptable standard.  

Effectiveness relates to the extent the outcomes meet the goals and plans of the 

organisation as the result of activities, strategies, interventions, or initiatives under ordinary 

circumstances (Ozcan, 2008).  Furthermore, Rouse (2006) is of the view that being both 

efficient and effective is essential if the organisation wishes to produce a product that 

meets stakeholder needs and expectations.  The efficiency/effectiveness model as 

promoted by Ozcan (2008, page 4) is described in Figure 2–8. 
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Figure 2–8: The components of performance 

 

An organisation can be effective but not efficient, or efficient but not effective.  Nor does 

improving quality always result in the organisation being efficient (Singaroyan, Seed, & 

Egdell, 2006).  While efficiency is important, doing the right things right the first time is the 

key to effectiveness and success (Rouse, 2006).  When measuring performance, there is 

potential to sacrifice quality for efficiency.  Therefore, it is important that possible tradeoffs 

between quality and efficiency are recognised and accounted for, as such tradeoffs are not 

acceptable to consumers or managers  (Laine, Linna, Noro, & Hakkinen, 2005; Ozcan, 

2008).  

 

With a focus on meeting resident needs and expectations in nursing homes, measurement 

of performance has largely focused on measuring outcomes.  An outcome is the actual 

result obtained from the care interventions provided.  The outcomes of care can be a 

positive or negative experience for residents.  Positive outcomes reflect good or improving 

quality, whilst negative outcomes reflect the opposite, poor care and potential quality 

issues (Rantz, 2003).  Due to their subjective nature, some outcomes, such as quality of 

life may be difficult to measure.  This is especially so when residents are cognitively 

impaired and unable to communicate (R. A. Kane et al., 2003).  Still, evidence suggests 

that it is feasible to collect reliable empirical data about processes and outcomes of care 

(Poss et al., 2008).  Such data are referred to as quality indicators.  
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2.13 Quality measurement   

2.13.1 Quality indicators  

Quality indicators are able to provide retrospective information that is reflective of the 

quality of care provided.  They facilitate surveillance, measure quality, and support quality 

monitoring activities (McLaughlin & Kaluzny, 2006).  The multi-dimensional nature of 

residential care quality suggests that a number of quality indicators are needed to measure 

a facility’s quality of care (Dellefield, 2000).  Quality indicators can be either structure21, 

process22, or outcome23, or a combination of process and outcome measures 

(Donabedian, 1988).  They are not absolute markers of quality care, but are markers of 

potentially good or poor care (Karon & Zimmerman, 1996; Mor, 2006).  

 

Each quality indicator needs to be defined by a standard of what is expected or not 

expected to be an effective measure.  Furthermore, Kramer and Fish (2001) suggest that 

for a quality indicator to be a useful measure of quality in residential care, nursing staff 

must be able to influence the outcomes measured by the quality indicator.  Quality 

indicators need to occur at a sufficiently high rate for the measurement to be stable, and 

identifiable risk factors adjusted for (Mukamel, Glance et al., 2008).  Some quality 

indicators are prevalence indicators (the number of existing occurrences), while others are 

incidence indicators (the number of new occurrences) (Hutchinson et al., 2010).  Kramer 

and Fish recommend that incidence rates rather than prevalence rates be used as they are 

more directly attributable to the facility care than prevalence rates.  Therefore, the selection 

of quality indicators for use in this setting is complex.  

 

The best known, and largest suite of quality indicators for residential care are those derived 

from the RAI-LTC (Hutchinson et al., 2010).  It is part of a suite of instruments that serve a 

variety of purposes depending on the particular consumers being assessed.  Service 

providers, payers, and regulators use the results for management purposes.  These 

include assessing and determining eligibility of consumers for services, a basis for provider 

reimbursement, and understanding service utilisation.  The RAI-LTC assessment also 

                                                      

21  Is resources such as capital, staff, and resources such as food, wound care and continence    products 
22   Is how activities are carried out 
23   Is the results of the production processes  
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contributes to care planning, clinical management, allocating resources, tracking frailty in 

individuals and specific populations over time, modelling services and systems, and 

projections of costs and workforce needs.  The assessment includes information about a 

resident’s physical, cognitive, medical, emotional, and social status.  The Resident 

Assessment Protocols derived from the assessment identify the resident’s needs to assist 

with care planning (Arling et al., 1997). From the information collected via the RAI-LTC 

assessment, case-mix classification, and the generation of a risk-adjusted quality indicator 

suite occurs.  The case-mix provides the basis for reimbursement.  The quality indicators 

(Table 2-5) are available to the nursing homes and state inspectors for quality 

assurance/improvement purposes.   

 

Table 2–5: RAI-LTC: Domains of measurement and quality indicators 

Domain Quality Indicator Domain Quality Indicator 

Accidents Incidence of new fractures 
Prevalence of falls 

Nutrition and 
eating  

Prevalence of weight loss 
Prevalence of tube feeding 
Prevalence of dehydration 

Behaviour 
and 
emotional 
patterns 

Prevalence of behavioural 
symptoms affecting others 
Prevalence of symptoms of 
depression 
Prevalence of symptoms of 
depression without 
antidepressant therapy 

Physical 
functioning  

Prevalence of bedfast 
residents 
Incidence of decline in late loss 
activities of daily living  
Incidence of decline in range of 
motion 

Clinical 
Management  

Use of nine or more different 
medications 
 
 

Psychotropic 
drug use 

Prevalence of hypnotic use more 
than two times in last week  
Prevalence of antipsychotic use in 
the absence of psychotic and related 
conditions 
Prevalence of anti-anxiety/ hypnotic 
use 

Cognitive 
patterns  

Incidence of cognitive 
impairment 

Quality of life Prevalence of daily physical 
restraints 
Prevalence of little or no 
activity 

Elimination 
and 
continence  

Prevalence of bladder/bowel 
incontinence 
Prevalence of occasional 
bladder/bowel incontinence 
without a toileting plan 
Prevalence of indwelling 
catheters 
Prevalence of faecal impaction 

Skin care Prevalence of stage 1 - 4 
pressure ulcers 

Infection 
control 

Prevalence of urinary tract infections 

 

The validity and reliability of these RAI-LTC indictors have been comprehensively tested 

(Mor, Angelelli, Jones et al., 2003).  While reliability and validity of the assessment tool 
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itself is of an acceptable level (Poss et al., 2008), Hutchinson, Milke, Maisey and Johnson, 

et al. (2010), following an extensive review of the literature, suggested evidence for the 

validity and reliability of the RAI-LTC indicators was mixed.  Key to these findings was the 

methods used in validating the quality indicators as valid and reliable measures of quality.  

A key concern was that studies conducted under research conditions demonstrate good 

reliability and validity of certain quality indicators.  However, studies conducted in ‘real 

world’ conditions have exposed the potential for systematically biased data with under-

reporting of some quality indicators, and over-reporting of others (Hutchinson et al., 2010; 

Lucas et al., 2005; Sangl, Saliba, Gifford, & Hittle, 2005).  In spite of this, many issues 

identified with the RAI-LTC have been addressed (Sangl et al., 2005).   

 

A refined version known as RAI-Long Term Care Facility (RAI-LTCF) that is substantially 

shorter than the RAI-LTC with improved reliability is now in use internationally.  Increasing 

numbers of nations are adopting this new version with quality of care data available to 

providers, purchasers, and regulators.  Such large data sets, as produced by the RAI-LTC, 

have the potential to be used directly and indirectly to improve quality of care (Ryan, Stone, 

& Raynor, 2004).  Rantz, Mehr, Conn, and Hicks et al. (1996) suggested that using the 10th 

and 90th percentiles of RAI-LTC quality indicators was one approach to set benchmarks of 

good or poor practice.  In fact, this approach is now routinely utilised as the format for the 

RAI-LTC quality indicator for nursing home reporting in the US.  The RAI-LTC quality 

indicators are either prevalence or incidence measures of adverse events.  A quality 

indicator by itself may not provide enough information for providers to truly understand their 

performance issues, as it does not provide a complete picture (Rantz et al., 1996).  

 

2.13.2 Reliability and validity of quality indicators  

To warrant their use in performance management, quality indicators must be a valid, 

feasible, and suitable method of quality measurement (Heath, McCormack, Phair, & Ford, 

1996a, 1996b).  Hodge, Asch, Olson, and Kravitz, et al. (2002) define validity as “The 

extent to which the indicator is a sensitive and specific measure of the impact on important 

clinical outcomes.”  They define feasibility as “The extent to which the indicator can be 

measured quickly and economically,” and suitability as “the extent to which the indicator 

ought to be considered for inclusion as a quality indicator” (Hodge, Asch, Olson, Kravitz, & 
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Sauve, 2002, page 341).  Schneider, Elliott, LoBiondo-Wood, and Haber (2003) suggest 

that reliability is concerned with consistency, precision, stability, equivalence, and 

homogeneity.  It indicates the extent to which the data collection processes gives 

consistent results when applied by different people or on different occasions (Schneider, 

Elliott, LoBiondo-Wood, & Haber, 2003).  Ideally, every quality indicator has been 

subjected to appropriate reliability and validity studies (Manard, 2002).  

 

Other aspects in the construction of quality indicators that may be important include 

appropriate sample size and measurement errors, time window for measurement, the 

specification of the risk adjustment models, and case-mix adjustment (Arling et al., 1997; 

Laine, Linna et al., 2005; Mor, Berg et al., 2003; Mukamel, Glance et al., 2008).  Taking all 

these factors into account, it becomes obvious that developing and validating quality 

indicators is a long and involved task (Heath et al., 1996a). Consequently, many 

organisations rely on using quality indicators previously developed and tested by others.  

Furthermore, prior to committing significant resources to data collection researchers and 

managers need to know what is meaningful to collect, and be assured that results obtained 

from the data collection can be used to make improvements in the services provided 

(Doran et al., 2006). 

 

Numerous studies undertaken to-date provide some direction in identifying and evaluating 

the appropriateness of quality indicators as measures of quality in residential care.  The 

majority of this work has occurred in the US.  The development of the original RAI-LTC 

indicators involved extensive interdisciplinary clinical input, empirical analysis, and field-

testing.  These quality indicators have a high level of validity and accuracy and, therefore, 

are useful for indentifying potential quality problems (D. R. Zimmerman et al., 1995).  Rantz 

et al. (1997) revealed that of the 14 RAI-LTC quality indicators tested, all were able to 

discriminate between residential care facilities that provided good and poor nursing home 

care.  Rantz and colleagues suggested that these 14 quality indicators were useful in 

determining what level of quality exists in a facility (Rantz, Popejoy et al., 1997).  Karon, 

Sainfort and Zimmerman (1999) examined the stability of the 30 quality indicators over 

time, finding that they were generally stable and sufficiently sensitive to detect differences 

in the quality of care provided in nursing homes (Karon, Sainfort, & Zimmerman, 1999).  In 
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2001, the Centers for Medicare and Medicaid embarked on a process to identify and 

evaluate existing quality indicators to determine those that were appropriate for use in 

residential care.  This work suggested that there were some issues with the quality 

indicators and resulted in the commissioning of another study by the Centre for Health 

Systems Research and Analysis (Berg et al., 2002).  This later study revealed that of the 

original list of 23 RAI-LTC indicators in use, only four were deemed suitable measures of 

quality: late loss Activities of daily living decline, restraints, pressure sores, infections, and 

a newly added measure, pain (Manard, 2002).   

 

In 2003, Abt Associates undertook a national study, designed to validate and test the inter-

rater reliability of 38 chronic care quality indicators.  Morris et al. (2003) used trained 

research nurses who had demonstrated high inter-rater reliability (gold standard) to 

independently conduct observational assessment of the residents, as well as undertake 

chart reviews and staff interviews concerning resident behaviour.  Investigators compared 

the level of research nurses’ ratings with routinely collected RAI-LTC data.  Morris and 

colleagues concluded that strong evidence existed in support of a small number of quality 

indicators being reliable measures of nursing home quality performance, and labelled them 

as Level one, quality indicators.  Level two quality indicators were reported to be suitable 

as moderate measures of quality but they were not recommended for use as measures of 

quality.  Level three quality indicators were found to be ineffective measures of quality, 

resulting in their rejection as measures of quality.  These quality indicator levels are 

summarised in Table 2-6.  The level one quality indicators measure aspects of care quality 

that the researchers concluded may be amenable to modification through facility practice 

such as facility staffing, policies, practices, or procedures to enhance quality of care 

delivery (Morris et al., 2003). 
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Table 2–6: Levels of validity of the RAI-LTC quality indicators24 

Level one quality indicators - valid measures of quality and recommended for use 

Catheters Pressure ulcers (high risk residents) 

Bladder or bowel incontinence Unexpected loss of function in activities of daily living 

Urinary tract infections Worsening function in activities of daily living 

Infections Decline in ability to locomote   

Pain Walking as good if not better  

Pressure ulcers (high and low risk residents) Worsening bladder incontinence  

Level two quality indicators - measure quality but not recommended for use  

Falls  Improved functional ability 

Tube feeds Cognition worsened 

Low Body Mass Index Ability to communicate worsened   

Pressure ulcers in low risk group More depressed  

Burns, skin tears or cuts Worsening pain  

Physical restraints   

Level three quality indicators - rejected as measures of quality  

Inappropriate behaviour Behaviour has worsened 

Unexplained weight loss  Worsening pressure sores  

Antipsychotic without diagnosis of psychosis   

 

Mor, et al. (2003), compared inter-rater reliability for assessments completed by nursing 

home staff compared to research nurses for 22 quality indicators at facility and individual 

resident level.  Reliability ranged from Kappa values of 0.23 (unacceptable agreement) to 

0.87 (excellent agreement).  Two quality indicators, infections and little or no activity had 

‘barely adequate’ agreement.  Four quality indicators: prevalence of incontinence; 

prevalence of tube feeding; prevalence of low body mass index, and prevalence of 

antipsychotic use had very good agreement.  On average, reasonable levels of agreement 

in the quality indicator ratings were noted.  The researchers concluded that the inter-rater 

reliability for most quality indicators ranged from adequate to good, inter-facility variation 

was reasonably reliable, but some facilities had unacceptably low agreement for several 

quality indicators (Mor, Angelelli, Jones et al., 2003). This highlights the need for a high 

standard of resident assessments so that the quality indicator data are accurate. 

 

                                                      

24 Sourced from (Morris et al., 2003) 
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Other researchers have also assessed the validity of quality indicators.  Rantz et al. (2004) 

established that 10 RAI-LTC indicators were able to distinguish facilities with good 

outcomes for residents from average or poor outcomes including falls, depression without 

treatment, use of nine or more medications, urinary tract infections, weight loss, 

dehydration, bedfast residents, performance of daily living activities, and pressure ulcers.  

Mueller and  Karon (2004) reported that RNs rated satisfaction with pain management as 

the most nurse-sensitive quality indicator, followed by satisfaction with resident education 

information, prevention of pressure ulcers and falls, and satisfaction with nursing as overall 

measures of the quality of nursing care in residential care  (Mueller & Karon, 2004).   

 

Schnelle, Bates-Jensen, Levy-Storms, and Grbic et al. (2004) examined the prevalence of 

restraints.  In the facilities with higher restraint use when in bed, residents spent more time 

in bed during the day, had bed rails in place more often, and received less assistance with 

eating.  Once residents were out of bed, no differences were observed in restraint use in 

the higher and lower performing facilities.  Furthermore, there were no observable 

differences between the two groups for the following care processes: restraint 

management, gait or balance issues, and activity levels.  Schnelle et al. concluded that the 

restraint quality indicator did not reflect a difference in the use of restraining devices when 

the resident was out of bed.  However, it did identify differences in other important aspects 

of the quality of care when residents were in bed (Schnelle, Bates-Jensen et al., 2004). 

 

Bates-Jensen et al. (2003), to validate the use of pressure ulcers as a quality indicator, 

tested the assumption that facilities with fewer pressure ulcers provide better care.  

However, when observing care processes, there were no observable differences seen 

between the best and worst performing facilities.  Therefore, the researchers concluded 

that the pressure ulcer indicator was not an effective measure of the care needed to 

prevent pressure ulcers and, therefore, could be misleading when used as a measure of 

quality of care (Bates-Jensen et al., 2003).   

 

Bates-Jensen, Schnelle, Alessi and Al-Samarrai et al. (2004) reported that while a RAI- 

LTC quality indicator identified facilities where residents spend more time in bed, it did not 

reflect differences in level of activity and mobility.  These researchers suggested that 
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available staff time was the biggest predictor of the amount of time residents spent out of 

bed.  Furthermore, the effects of more than 50 percent of time in bed were measureable 

via increased day time sleeping, less food consumed, and less social engagement (Bates-

Jensen, Schnelle, Alessi, Al-Samarrai, & Levy-Storms, 2004).  

 

Stevenson et al. (2004) indicated that the RAI-LTC quality indicator for urinary tract 

infections appeared to overestimate the number of urinary tract infection cases, with 

validation of only 13.9 percent of those entered as having a urinary tract infection actually 

had an infection.  On the other hand, it did adequately screen those residents without 

urinary tract infections.  Stevenson and colleagues recommended that a more explicit 

definition for urinary tract infections would reduce the problem of false positive reports, 

such as those residents with asymptomatic bacteriuria (K. B. Stevenson et al., 2004).  This 

has now been addressed in the RAI-LTC  assessment by adding the term ‘symptomatic’ to 

the definition for urinary tract infections (Hutchinson et al., 2010). 

 

Simmons et al. (2003) suggested that the quality indicator, weight loss, did reflect the 

difference in the prevalence of weight loss between facilities.  However, a facility with a 

higher prevalence of weight loss may also have more at-risk residents.  This quality 

indicator did not account for the differences in number of residents who were at high risk of 

weight loss as opposed to those who were low risk for weight loss within a facility, and may 

penalise a facility with a higher level of risk (Simmons et al., 2003).   

 

Hutchinson et al. (2010), in a systematic review of US research including many of the 

studies already mentioned, provided further insight.  Some studies examined individual 

quality indicators, while others examined multiple indicators.  The studies were of a wide 

sample size (1-209 facilities) and the number of residents included in the studies ranged 

from 109 to 5758.  Many of the studies revealed the potential for systematic bias in 

reporting, with under-reporting of some indicators and over-reporting of others.  Hutchinson 

and colleagues contended that the reliability and validity of the RAI-LTC quality indicators 

was inconclusive.  Nonetheless, they were of the opinion that the quality indicators were a 

useful tool for the monitoring of quality and for quality improvement activities.  In reality, 

each quality indicator only measures a particular aspect of care.  Therefore, selecting and 
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monitoring a single indicator in most cases will not provide a comprehensive picture of 

nursing home quality.   

 

A way forward is to consider the basics of care.  Rantz et al. (2003) identified basics of 

care interventions that need to be completed consistently in facilities to achieve good 

resident outcomes.  This provides a starting point for identifying what could be measured if 

resident expectations are to be consistently met.  To enable consideration of the most 

effective measures of quality of the basics of care provided, the findings of the studies 

discussed in this section are summarised in Table 2-7.  
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Table 2–7: Validity and reliability of the RAI-LTC quality indicators  

Selected quality  indicators  

for the basics of care  

 

Falls Pres-

sure 

ulcers 

Weight 

loss 

Urinary 

Tract 

Infections 

Catheter Restraints Little or 

no 

activity 

De-

hydration 

Pain ADL 

ability or 

mobility 

Incontinent 

Manard (2002)             

Morris et al., (2003)  II I III I I II   I/II I/II I 

Simmons et al., (2003)    ?         

Mueller & Karon, (2004)             

Mor et al., (2003)     X   X     

Rantz et al., (2004             

Schnelle et al., (2004)   X    ?      

Bates-Jensen et al., (2004)        X     

Bates-Jensen et al., (2003)   X          

K. B. Stevenson et al., (2004)     X        

Note:   Good evidence of validity and/or reliability;  ? Questionable evidence of validity and reliability and X   Evidence does not support validity and reliability. 

Levels: I Level one; II Level two and III Level three (Morris et al. (2003). 
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A complex picture emerges when one considers the measurement of quality; on one hand, 

there is need for quality, and on the other hand, there are issues around how to measure 

quality in residential care.  A further complication relates to organisational structures, the 

key one being care-staff as discussed in section two.  Evidence suggests that factors such 

as staffing/skill mix, use of agency staff and staff turnover can impact on the quality of care 

provided (Castle & Engberg, 2008).  As already noted, Kramer and Fish (2001) suggested 

that increasing staffing only reduces the impact of quality problems up to a certain 

threshold of staffing hours.  After that, other factors are more likely to influence the quality 

of care provided.  Also noted previously, Zhang et al. (2006) reinforced this by indicating 

that the quality/staffing relationship curve was ‘S’ shaped and that making quality gains 

past the current point of somewhere between 50 and 75 percent was likely to need a 

substantial increase in staffing which may not be affordable under the current funding 

system.  If the goal is to measure the outcomes of staff interventions then as Kramer and 

Fish stated, any quality indicator selected must reflect what care-staff do or do not do.  

When considering this recommendation, the number of quality indicators available for 

selection may be limited.   

 

The most frequently cited quality indicator, particularly in relation to RN time, is pressure 

ulcers.  Functional ability, either improving or declining, is associated with both quality and 

staffing as are urinary tract infections, use of catheters, and to a lesser degree pain 

management.  Morris et al. (2003) portrayed these as level one measures of quality.  In 

addition, restraints and falls have both been reported to be associated with quality and 

staffing with Morris and colleagues describing them as level two measures of quality but 

not recommending them for use as measures of quality.  Weight loss is not recommended 

for use as a measure of quality (Morris et al., 2003).  Table 2-8 details the quality indicators 

most frequently associated with staffing.  
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Table 2–8: The relationship between staffing and the basics of care quality indicators   

Selected quality  indicators for 

the “basics of care’ and their  

relationship to staffing  

Falls 

 

 

 

Pressure 
ulcers 

 

 

 

Weight 

Loss 

 

 

Urinary 
tract 

infection 

 

 

Catheters 

 

 

 

Restraints 

 

 

 

Little or 

No  
activity 

 

 

De- 

Hydration 

 

 

Pain 

 

 

 

ADL 

Ability 

Or  
mobility 

 

Incon- 

tinent 

Morris et al., (2003) II I III I I II   I I I 

Horn et al. (2004) - RNs            

Horn et al. (2005) - Care givers            

Bostick (2004) - RNs            

Bostick (2004) - Care givers             

Whitehead (2007) - RNs            

Castle et al. (2008) - RNs            

Castle et al. (2008) – care givers            

Kramer et al. (2001) – all staff            

Zhang et al. (2006) – all staff            

Mueller (2004)            

Dellefield (2000)   ?          

Schnelle et al. (2004)  – RNs            

Bostick et al. (2006) Lit review            

Castle (2008) - Lit Review; RNs            

Note:   Good evidence of validity and/or reliability:  ? Questionable evidence of validity and reliability:  Levels: I Level one; II Level two and III Level three (Morris et al. (2003). 
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Currently, New Zealand requires surveillance of infections and a  restraint register to be 

kept (Standards New Zealand, 2008).  The New Zealand Handbook ‘Indicators for Safe 

Aged-care and Dementia-care for Consumers’ recommends a small number of quality 

indicators for collection and analysis: staffing, falls, pressure ulcers, weight loss, and 

urinary tract infections.  In addition, it is recommended that the frequency of assessments 

for pain, depression, falls risk, body weight, and pressure ulcer risk are monitored 

(Standards New Zealand, 2005). The most consistently and regularly collected data 

pertains to falls, pressure ulcers, behavioural problems, urinary tract infections and other 

infections, bruising and skin tears, use of catheters, medication errors, restraints, and 

weight (Dawson & Wheeler, 2009; Whitehead, 2007). 

 

In New Zealand, there is no national or regional data collection of these quality indicators.  

Whitehead (2007) reported on the feasibility of collecting a range of outcome and process 

quality indicators concluding that data collection was feasible for falls, pressure ulcers, 

restraints, urinary tract infections, and use of catheters.  Whitehead suggested that the 

collection of such quality data by facilities, either at individual resident or facility level, to be 

variable and, indeed for research purposes, difficult as it is self-reported by staff leading to 

potential for detection and ascertainment bias.  Furthermore, such self-reported data does 

not lend itself to risk and case-mix adjustments, such as that completed as part of the RAI-

LTC quality indicators programme.  

 

2.13.3 Risk adjustment  

Adjusting for risk is required when the population is diverse.  To be able to adjust for risk 

requires knowledge about the case-mix within the facility (Arling et al., 1997).  Risk, in this 

context, relates to the individual resident’s level of risk of suffering an adverse event.  For 

example, the more debilitated a resident is, the more likely the resident is to suffer a 

pressure ulcer.  Because of the concerns about risk, and to ensure a level playing field for 

comparison, some RAI-LTC indicators are risk adjusted (Arling et al., 1997).  The 

adjustment method utilised for the RAI-LTC quality indicators stratifies residents into high 

and low risk groups and then calculates the quality indicator rates within these groups.  

This allows comparison of these groups across facilities (Arling et al., 1997).  However, 

some claim that risk adjustment is minimal for the RAI-LTC indicators (Mukamel, Glance et 
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al., 2008).  To establish the validity of this statement, Mukamel et al. (2008) undertook a 

retrospective analysis of individual level data, using two methods of risk adjustment of the 

RAI-LTC quality indicators and enhanced quality indicators for pressure ulcers for high and 

low risk patients, restraints, and pain for long- and short-stay patients.  The researchers 

found that more extensive risk adjustment than was currently used would alter the quality 

ranking of US nursing homes, and, therefore, recommended that more extensive risk 

adjustment be undertaken.  As yet, this has not been actioned in the RAI-LTC.  The 

findings of this study were limited by the failure to consider all possible components of the 

construction of the enhanced quality indicators.  Therefore, attributional and construct 

validity was not established.  However, the enhanced quality indicators did have better face 

and content validity than the RAI-LTC quality indicators (Mukamel, Glance et al., 2008). 

 

Bias may occur with incomplete risk adjustment.  Several issues arise when determining 

the extent and type of risk adjustment to use.  For example, omission of important resident 

risk factors can result in erroneous measures of quality, incorrect ranking of providers, and 

inappropriate labelling of providers as having high or low quality (Mukamel, Glance et al., 

2008). This may arise because health outcomes are not only a function of quality of care, 

but also depend on the residents’ health status such as frailty, severity of illness, age, and 

gender.  In some situations, however, adjusting for risk may in fact ‘give credit’ for poor 

quality.  For example, a resident who has deteriorating mobility spends a lot of time in bed 

and then develops a pressure ulcer.  This may present as high risk for pressure ulcers but 

the reason for the deteriorating mobility is that the facility staff did not support the resident 

to maintain functional ability.   

 

The question in this case is should risk adjustment be completed?  Indeed, Arling, Karon, 

Sainfort, and Zimmerman, et al (1997), who investigated methods of risk adjustment in this 

setting, claim issues with some risk adjustment remain unsolved and recommend caution 

as the casual relationships between risk and quality of care are inconclusive.  Risk 

adjustment requires that risk assessments be completed, accurate, and that assessment 

data on which to base risk adjustment is current.  

 



Chapter Two:  Literature Review – Section Three 

Page | 123  

 

Managing risk adjustment for the RAI-LTC quality indicators occurs automatically although 

not all are risk adjusted.  Moreover, adjusting for risk requires knowledge about the case-

mix in the facility and detailed information for each resident (Arling et al., 1997). Such 

information is not routinely available in New Zealand.  All residents undergo a full needs 

assessment at the time of admission as reported in Section 2.3.4.  This assessment is only 

repeated if the provider requests a change to a different level of care for a resident (District 

Health Boards New Zealand, 2009).  With nursing homes being the providers of the 

highest level of care, they have a highly dependent population so requests for 

reassessments seldom occur.  For ongoing assessments, facilities complete a manual 

process for each resident.  These assessments do include risk assessments for outcomes 

such as falls and pressure ulcers.  A number of risk assessment tools are utilised so 

standardised information is lacking.  The period for the completion of risk assessments 

varies, with the minimum being six months.  The outcomes of the assessment are not 

available outside the facility.  This system does not currently support any form of additional 

risk adjustment or knowledge about a facility’s case-mix.   

 

2.13.4 Case-mix  

The term case-mix refers to a system that classifies healthcare consumers into groups that 

are homogeneous in their consumption of resources and funding (B. E. Fries et al., 1994).  

The differences in resource use between long-term care residents is largely explained by 

the degree of physical dependency and to a lesser degree, the acuity of residents 

(Bjorkgren et al., 2004). There is a view that when evaluating efficiency of healthcare 

providers, the ability to adjust for case-mix is essential to ensure accurate measurement 

(Rosko & Chilingerian, 1999).  The best-known case-mix system for nursing homes is the 

US Resource Utilization Groups-III that is a component of RAI-LTC.  

 

Recent studies about the importance of case-mix in measuring performance in nursing 

homes are scarce.  Bjorkgren et al. (2004), in a study of 1,964 residents in ten long-term 

care facilities, compared the predictive validity of different case-mix measures by applying 

Data Envelopment Analysis (DEA).  The Resource Utilization Group 11 activities of daily 

living measures explained a large amount of the variation in resource use, and confirmed 

that case-mix can be adjusted for reasonably well when based only on physical 
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dependency (Bjorkgren et al., 2004). Bjorkgren and co-researchers claimed, however, that 

a more comprehensive case-mix measure that included functions of life management and 

social interaction would provide a better system for identifying homogeneous groups. 

 

In New Zealand, case-mix classifications explaining resource use by nursing home care 

residents are not available.  However, as reported in the previous section, some 

differentiation of case-mix does occur with the Needs Assessment and Service 

Coordination Assessment process at the time of admission.  Only highly dependent 

residents enter nursing homes.  Furthermore, there is contractual requirements for 

providers to have residents reassessed if the level of care required by the resident 

decreases.  This acts as a basic case-mix system but does not support adjusting for case-

mix in research. 

 

In summary, this section has reviewed quality measurement.  New Zealand does not have 

a national or regional quality measurement programme.  The sharing of quality indicator 

data outside a provider’s organisation is rare.  Therefore, understanding the quality of care 

provided in residential care in New Zealand remains elusive.  Furthermore, there is no 

information available to support risk and case-mix adjustments in research.  As a result, 

accurate measurement of quality may be challenging.  With a move toward implementing 

the RAI-LTC in 2012, benchmarking will become a vehicle for making decisions based on 

robust data in the future.      

 

2.14 Benchmarking  

The need for cost containment while maintaining and improving the quality of service 

provided has seen a greater emphasis on measuring and comparing healthcare quality.  

Ozcan (2008) recommends measuring and comparing performance across homogeneous 

healthcare providers.  Such performance measurement is benchmarking.  Benchmarking 

has its origins in a quality improvement approach, first used in industry to support 

companies to be the ‘best-of-the-best’ (J. Ellis, 2006).  Kyro, (2003) suggests that since its 

beginnings in the 1940s, benchmarking has evolved through a number of modifications 

from reverse, competitive, process, strategic, global, competence to networking 

benchmarking used by large businesses today.  These modifications allow for different 
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targets for benchmarking (1) performance; (2) technology; (3) process; (4) competence; 

and (5) strategic (Kyrö, 2003).  This review focuses on a small number of different methods 

of performance benchmarking. 

 

Benchmarking is primarily seen as a tool for improvement, achieved through comparison 

with other producers who are recognised as the best (Bhutta & Huq, 1999).  On the other 

hand, some claim that the central tenet of benchmarking is learning how to improve 

activities, processes, and management (Ahmed & Rafiq, 1998).  Benchmarking is a 

competitive process that allows managers to identify the organisation’s strengths and 

weaknesses; identify, understand, and adopt outstanding practices of industry leaders, and 

to decide on what areas to work on improving first (McLaughlin & Kaluzny, 2006).  This 

helps their organisation to improve performance and to achieve and sustain a competitive 

advantage (Kyrö, 2003).  In the area of health, such external comparisons allow health 

professionals to compare their own practice with the best (McLaughlin & Kaluzny, 2006). 

Benchmarking also provides a way of holding healthcare providers accountable for the 

care they provide (Mor, Angelelli, Gifford, Morris, & Moore, 2003). 

 

The advantages of benchmarking in healthcare are numerous.  It provides a systematic 

approach to the assessment and reflection of practice.  It is an opportunity to recognise 

innovative clinical practice and to adjust practices.  Benchmarking aids the identification of 

repetition and waste or the need for additional resources.  It supports the reduction of 

variation in care.  Benchmarking facilitates teambuilding by providing an open forum for 

shared learning and a sense of ownership.  Further, benchmarking allows providers to 

identify areas of strengths and weaknesses, to identify what may work better; it enables 

quality improvement and supports the understanding of whether quality improvement 

efforts are successful (Royal College of Nursing, 2007).  However, those who ‘go it alone’ 

and fail to adopt a structured approach that supports learning from others are destined to 

continually reinvent the wheel, as they do not learn from the progress of others (J. Ellis, 

2006).  It is recognised that designing a benchmarking system is challenging. 

 

The design, implementation, and dissemination of healthcare performance measurement 

must account for the multi-dimensional nature of healthcare.  In addition, the lack of clearly 
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defined standards of what is expected, and problems with the reliability and validity of the 

data itself compound the difficulty in benchmarking successfully (Mor, Angelelli, Gifford et 

al., 2003).  Mor et al. (2003) suggest that the first step is to select the type of benchmarking 

and performance measurement for use.  If an expected standard of care exists and there is 

no ambiguity, then this standard can be the benchmark for comparison of providers.  Care 

processes, such as restraints and outcomes of care such as pressure ulcers, are 

measureable (Mor, Berg et al., 2003).  In some instances, inputs are comparable such as 

staffing hours (Castle & Engberg, 2007).  Each measure needs to be a valid measure of 

the benchmark in question, and be clearly defined to enable robust data collection (Mor, 

Berg et al., 2003).  Reliable data needs to be collected at resident level and then 

aggregated to represent the provider (Mor, Berg et al., 2003).  Such comparison and 

sharing of best practice in relation to aspects of clinical care is known as clinical 

benchmarking.  

 

Issues abound when undertaking clinical benchmarking.  The adverse event in question 

may well be a rare event so there is a likelihood of large standard errors; therefore, 

confidence intervals selected cannot be too conservative.  A number of performance 

measures are sensitive to the complex nature of the health problems and physical 

disabilities suffered by the resident.  Therefore, accounting for the difference in case-mix is 

recommended to allow for the non-homogeneity of the populations.  A facility that has 

excellence in a particular clinical area may admit more residents at risk of that particular 

problem and be penalised when comparisons are made if risk adjustment is not completed 

(D. R. Zimmerman et al., 1995).  However, taking current nursing home populations and 

adjusting for case-mix also presents problems.  A facility may have a population that is 

reflective of substandard care rather than be chance alone such as when the level of 

functional activity is not maintained when it could have been (Mor, Angelelli, Gifford et al., 

2003).  

 

Further potential issues need consideration.  One is the effect of ascertainment bias.  An 

example of ascertainment bias exists in pain management where the formal education 

organisations have different approaches to training in assessment and pain management.  

Finally, difficulty in identifying clinical signs and syndromes in very frail elderly residents 
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may hamper detection, and consequently result in a lower prevalence or incidence rate 

(Mor, Angelelli, Gifford et al., 2003). These technical problems need to be addressed when 

benchmarking.     

 

Conceptual issues of how benchmarks and comparisons are used require consideration.  

The multidimensional nature of quality requires careful selection of what to measure and 

compare as these have implications for the ranking of providers and finding the best in the 

class.  In fact, it may not be possible for one provider to achieve well across a multiplicity of 

measures such as those used in the RAI-LTC (Mor, Angelelli, Gifford et al., 2003). The 

next consideration concerns who the audience is, as this will govern the construction of 

reporting and the communication of results.  Finally, whether the measures are positive 

(the gold standard) or negative (a focus on minimum standards or errors/problems) needs 

to be resolved (Mor, Angelelli, Gifford et al., 2003).  

 

Despite the above problems, benchmarking is now common practice in healthcare.  As 

discussed, the RAI-LTC is the best-known benchmarking programme for nursing homes.  

The RAI-LTC assessment process collects information about the same care process or 

outcome over time at resident level.  Aggregation and normalisation of data to facility level 

data allows comparison with other providers to determine whether care processes and/or 

outcomes are acceptable, or if there are major fluctuations indicating a lack of control.  

Providers and regulators receive regular benchmarking reports that present the results by 

percentage quartiles, 10 percent being the best, and 90 percent being the worst.  These 

external comparisons support decision making about which quality issues to address first.  

Evidence suggests, however, that these reports are difficult for providers to understand 

(Rantz et al., 2006).  Benchmarking does not work well when health professionals do not 

know how to use the benchmarking information, or when there is a lack of commitment, 

focus, and/or resources (Kyrö, 2003).  Nevertheless, benchmarking information provides a 

platform for improvement.  

 

New Zealand lags behind in providing opportunities for providers of residential care to 

benchmark.  There are no regional or national benchmarking programmes.  However, 

there are several small benchmarking groups.  The largest collects data on infections and 
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antimicrobial prescribing (Bish, 2011).  The MoH, District Health Boards, and the 

residential care providers’ organisation are committed to introducing the RAI-LTCF in 2012.  

This may, in the future, support national and regional quality improvement activities and 

provide the opportunity to link these activities to the strategic direction of the provider and 

the government.  However, one of the major drawbacks with current benchmarking, such 

as with the RAI-LTC programme, is that while they account for quality of care provided they 

do not account for how efficiently the care is delivered.  Therefore, consideration is now 

given to performance monitoring systems that have the ability to do this.     

 

2.15 Balanced scorecard  

In residential care, the association between economic performance and quality of care is 

an essential aspect of the production of care.  When allocating resources, leaders need to 

consider both quantity and quality, as often there is need for a trade off between the two 

when allocating resources in the current environment of resource constraints (Laine, Finne-

Soveri, Bjorkgren, Linna, & Noro, 2005).  One popular method of monitoring performance 

is the Balanced Scorecard.  The Balanced Scorecard Institute on its website states that: “A 

balanced scorecard is a strategic planning and management system used to align 

business activities to the vision and strategy of the organisation, improve internal and 

external communications and monitor organisational performance against strategic goals’’ 

(Balanced Scorecard Institute, 2011).  The original Balanced Scorecard was organised 

around four perspectives: financial, customers, internal business processes, learning, and 

growth.  Various modifications to this have been made including productivity, cost, quality, 

innovation and learning (Lake, 1998).  

 

The US has developed benchmarking from the RAI-LTC to a balanced score card 

approach.  STAR reports detail each nursing home’s quality measure scores across a 

range of measures using a five star system.  STAR encourages nursing home leaders to 

benchmark their performance against the state, and national averages.  STAR 

incorporates structural indicators, staff time, and skill mix.  It also includes both process 

and outcome measures, audit results and quality indicators, activities of daily living and 

mobility changes, pressure ulcers, catheters, restraints, urinary tract infections, and pain 

management (Nursing Home Compare, 2010).  
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STAR provides staff with a tool to help select and set targets for improvement.  Since the 

release of the STAR Baier et al. (2009) report that there has been consistently greater 

improvement in nursing homes whose staff set targets.  Baier and colleagues further 

suggest this illustrates that the act of setting targets may reflect nursing home staff’s 

motivation to improve on the measures incorporated into STAR.  Both the RAI-LTC and 

STAR use multiple quality measures aggregated to facility level.  STAR accounts for 

selected inputs and outputs, and then awards a composite central tendency rating: one 

(much below average) to five stars (much above average) and then awards an overall 

rating (Nursing Home Compare, 2010).  However, these comparisons may not necessarily 

describe optimal overall provider performance as Golany & Roll, (1989) point out averaging 

performance across so many nursing homes fails to explain the behaviour of individual 

providers and may only be accounting for substandard care (Golany & Roll, 1989). 

 

In today’s market, no residential care provider can afford to be average (Ozcan, 2008).  

Therefore, the dilemma remains as to how to best measure performance, improve 

performance, and support quality improvement.  Currently, both parametric and non-

parametric methods are used to measure performance.  These include central tendency 

measurement, ratio analysis, least squared regression, total factor productivity, stochastic 

frontier analysis, and Data Envelopment Analysis (DEA).  Unfortunately, benchmarks 

established by some of these techniques that are based on multiple ratios, create more 

dilemmas than they do solutions (Ozcan, 2008). Ideally, the method selected needs to 

identify top performers and support the discovery of alternative ways to achieve efficiency 

and effectiveness by learning from these top performers.  One method of performance 

measurement in healthcare that is gaining support is DEA (Ozcan, 2008).  

  

2.16 Data Envelopment Analysis  

2.16.1 Overview of Data Envelopment Analysis  

The traditional methodology for measuring productivity in economics has been a Cobb-

Douglas function, later modified to a stochastic production frontier approach by 

decomposing the error term into a one-sided efficiency variable and a noise variant.  

During recent decades, however, an alternative methodology to the stochastic frontier 

approach has been developed and its application has grown rapidly over the years.  This 
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methodology is known as DEA.  Seminal work in the development of DEA saw Charnes, 

Cooper, and Rhodes in 1978 employ linear programming to estimate an empirical 

production technology frontier.  The first application of DEA in healthcare by Nunamaker 

and Lewin in 1983, measured the efficiency of nursing services.  Since this time, the use of 

DEA in evaluating the performance of healthcare providers has developed and spread 

(Ozcan, 2008).  In reality, there are numerous ways to measure productivity (efficiency).  A 

typical statistical approach uses central tendency, and it evaluates producers relative to an 

average producer.  In contrast, DEA is an extreme point method, and compares each 

producer with only the best performing producers.  This enables DEA to answer questions 

about how well each producer under consideration is doing, and what the provider needs 

to do to improve (Rouse, Putterill, & Ryan, 2002).  DEA provides efficiency scores, 

optimisation-based benchmarks, and identifies who is the ‘best in the class’ (Ozcan, 2008; 

Rouse, 2006; Rouse & Ryan, 1995).  It does this by DEA converting multiple input and 

output measures for a Decision Making Unit (DMU) into a single comprehensive measure 

of its performance (efficiency score) by comparison with a group of related DMUs (the 

PEER group) (Charnes & Cooper, 1978).  

 

There are three basic measurements of efficiency: allocative, technical, and scale.  

Technical efficiency reflects the ability of the producer to obtain maximal output for a given 

set of inputs (Ozcan, 2008).  Allocative efficiency reflects the ability of a producer to use 

inputs in optimal proportions, given their respective prices.  Scale efficiency reflects when a 

producer is operating at its most productive scale size (constant returns to scale see 

below) (Ozcan, 2008).  Overall efficiency is the combination of both technical scale and 

allocative efficiency (Cooper, Seiford, & Tone, 2007). Technical efficiency is calculated by 

assessing the ratio of physical output to physical input.  In order to measure efficiency, a 

‘norm’ must be specified.  The ‘norm set’ for measuring technical efficiency is the minimum 

amount of resources used for a given level of output (an output orientation), or 

alternatively, the maximum amount of output produced for a given level of resource use (an 

input orientation).  If more resources than necessary are used to produce a given amount 

of output, this implies a waste of resources and, therefore, inefficiency.  Alternately, the 

difference in the volume of output that could be produced from a given amount of 

resources and the amount of output that was actually produced can be used as a measure 
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of technical inefficiency.  Technical inefficiency is thus a matter of degree, depending upon 

the volume of unnecessary resources that have been used (Ozcan, 2008).   

 

In DEA, all production units, known as Decision Making Units (DMU), receive an efficiency 

score between zero and one.  A DMU operating at best practice is assumed 100 percent 

technically efficient.  If the DMU is operating below best practice levels, its technical 

efficiency will be less than 100 percent, and the DMU is considered inefficient.  However, 

environmental factors such as the size of operations can affect the calculation of technical 

efficiency (Ozcan, 2008).  A DMU may be too large or too small for the volume of activities 

it is conducting and, therefore, may experience diseconomies of scale.  Extensions to the 

basic DEA model are available to incorporate these scale effects.  

 

Returns to scale refers to the rate by which output changes if all inputs are changed by the 

same factor (Ozcan, 2008). The changes are either constant (CRS) or variable (VRS).  In 

constant returns to scale, a proportional increase (decrease) in input leads to a similar 

proportional change in output (e.g. 10%).  Under variable returns to scale an increasing 

input that leads to a greater increase in output (e.g. 15%) is known as increasing returns to 

scale (IRS), while an increase in input (e.g. 10%) that leads to a lesser increase in output 

(e.g. 5%) is known as decreasing returns to scale (DRS) (Rouse, Harrison, & Chen, 2010).  

Figure 2-9 presents a graphic description of these concepts.   
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Figure 2–9: DEA returns to scale  

 

The CRS is shown as a straight line emanating from the origin and there are two DMUs, 

(depicted by A and B), that lie on it and set the boundaries of the CRS region.  The VRS 

frontier encompasses the CRS frontier with the addition of the IRS and DRS regions which 

lie below the CRS frontier.  DMU C lies in the DRS region and is technically inefficient.  

The vertical arrow for DMU C denotes an output orientation to either the VRS or CRS 

frontier.  Note that C’s inefficiency will be greater using the CRS frontier than the VRS 

frontier as it is closer to the latter.  Alternatively, the horizontal arrow denotes an input 

orientation towards the CRS portion of the VRS frontier.  Note that the VRS frontier 

comprises three sections IRS, CRS, and DRS (Cooper et al., 2007).  

 

Another factor that needs to be considered is whether a manager is able to influence 

control over the inputs or outputs.  If the manager is likely to have more control over the 

inputs, then it is likely that an input orientated model is more appropriate.  Here, outputs 

are held constant and any inefficiency requires a decrease in inputs to be 100 percent 

efficient.  Alternatively, if the manager has control over the outputs rather than the inputs, 

then an output orientation model can be used where inputs are held constant and any 

inefficiency requires an increase in outputs in order to be 100 percent efficient. 
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Ozcan (2008) notes that all DMUs under comparison should be homogeneous, that is they 

should utilise the same inputs to produce the same outputs, but in differing quantities and 

allowing for different production mixes.  DEA allows for multiple inputs and outputs to be 

included in the linear programming model that then produces a single score of efficiency 

for each DMU.   

 

The efficiency of each DMU can be envisaged as a  ratio of the sum of weighted 

outputs/sum of weighted inputs, (adjusted to be a number between zero and one) (Rouse 

& Ryan, 1995). Efficiency is a measurement of the weighted inputs to weighted outputs 

where the lower the number of inputs consumed and the more outputs produced, the more 

efficient a DMU is relative to the set of DMUs under observation.  DEA independently 

assigns weights to the inputs and outputs of each DMU that give it the best possible 

efficiency.  The weightings reflect the relative importance of the input and output variables 

and the emphasis that appears to have been placed on them by that particular DMU.  The 

weights are not known in advance, nor need they be the same for each DMU.  They are 

calculated as part of the model solution and are optimal in the sense that they provide the 

highest possible efficiency scores that the DMU can obtain given the sample set of inputs, 

outputs and DMUs (Rouse, 2006).  This introduces objectivity that is missing when 

applying arbitrary weights (Ozcan, 2008).  DEA allocates an efficiency score of 100 percent  

to fully efficient DMUs (Rouse, 2006).  These DMUs form the efficiency frontier and 

represent “best practice” relative to the DMUs under observation.  The frontier envelops all 

the other DMUs with the DEA frontier precisely defined; it allows the calculation of potential 

improvements for the inefficient DMUs (Ozcan, 2008).  

 

2.16.2 Advantages and disadvantages of Data Envelopment Analysis 

The advantages of using DEA are numerous.  It identifies the most efficient DMUs and 

uses these to construct a production frontier.  It provides a single composite efficiency 

score and measures the relative efficiency of the DMUs.  This allows for DMUs to be 

directly compared with other similar units (PEERs) or combination of PEERs.  As a result, 

DEA has the ability to identify sources and amounts of inefficiency for each input and each 

output for each DMU.  PEERs are identified along with target values for improvement.  This 

provides information to managers that allow them to resolve production inefficiencies 
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(Ozcan, 2008).  In addition, DEA has proven useful in uncovering relationships that remain 

hidden using other methods.   

 

As DEA is non-parametric, it does not require the pre-specification of a production function 

and assumption about distributional form.  Another key advantage to this method is its 

ability to accommodate a multiplicity of inputs and outputs (Ozcan, 2008).  In addition, 

inputs and outputs can be measured in very different units.  Furthermore, DEA does not 

require price data.  Weights applied to inputs and outputs are individually selected for each 

DMU (Ozcan, 2008).  This presents the efficiency of each producer (DMU) in the best 

possible way and automatically weights each input and output, limiting any bias related to 

weighting.  This is important, as other ways of analysing efficiency are not able to do this 

(Ozcan, 2008).   

 

However, there are disadvantages/pitfalls in using DEA.  The results are sensitive to the 

selection of inputs and outputs and the number of efficient firms on the frontier tends to 

increase with the number of input and output variables (Dyson et al., 2001).  Undesirable 

inputs and outputs are problematical because DEA assumes that increases in outputs and 

decreases in inputs are desirable.  In healthcare, undesirable outputs could include 

adverse outcomes of care such as pressure ulcers.  This poses a problem when 

considering what outputs to include when measuring the production of care.  Anti-isotonic 

data has been the mainstay of quality measurement for nursing home care.  A possible 

solution is to subtract the values of the undesirable event from a large number providing an 

isotonic result (Dyson et al., 2001).  For example, resident days represent a positive 

output, and negative outputs could be deducted from this total to create a net output 

measure.  

 

Another drawback to DEA is that its efficiency score only relates to the sample set; 

although DEA can tell a DMU how well it is doing compared to its PEERs it cannot identify 

a theoretical maximum (Ozcan, 2008).  When applying DEA it is important to ensure the 

DMUs are reasonably homogeneous units and that the DMUs are operating in 

homogenous environments (Dyson et al., 2001) although there are modified DEA models 

that can address variations in operating environment (Banker & Morey, 1986).   A final 
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word of caution offered by Ozcan (2008) is that when DEA is used in a healthcare setting, 

the quality/efficiency trade-off must be avoided.  Indeed, incorporating qualitative variables 

such as customer satisfaction into DEA analysis is problematic (Dyson et al., 2001).  

Nonetheless, the advantages of using DEA outweigh the disadvantages, and over 4000 

articles have been published using DEA since its inception in 1978 (Emrouznejad, Parker, 

& Tavares, 2008).   

 

2.16.3 Data Envelopment Analysis and quality  

The two components, efficiency, and effectiveness of healthcare delivery are important.  

Effectiveness incorporates outcomes such as perceived quality or customer satisfaction for 

the service received.  Effectiveness attainment is a key driver of success for DMUs, 

especially for those that operate in mature and highly competitive markets (Sherman & 

Zhu, 2006).  Furthermore, the research reviewed thus far suggests quality is an important 

component in performance evaluation and, therefore, should be accounted for.  Ozcan 

(2008) suggests there are two approaches to incorporating effectiveness assessment with 

DEA.  The first is to add quality as an output; however, Ozcan (2008) considers this 

treatment may result in a quality/efficiency trade-off.  The second model is to evaluate 

quality and efficiency independently and avoid the risk of such tradeoffs.  Ozcan (2008) 

reports that most nursing home performance evaluation research undertaken using DEA 

has evaluated technical efficiency using inputs such as capital expenses, staffing, and non-

labour costs, and outputs such as resident days or case-mix adjusted resident days.  There 

have been few attempts to incorporate quality as an output.   

 

The main DEA performance evaluations of nursing homes have concerned cost 

(Bjorkgren, Hakkinen, & Linna, 2001), ownership type (Knox, Blankmeyer, & Stutzman, 

2003; Ozcan, Wogen, & Mau, 1998; Rosko, Chilingerian, Zinn, & Aaronson, 1995), and  

size (Bjorkgren et al., 2001; Cha'itopadhyay & Ray, 1996; Rosko et al., 1995).  Also,  

evaluations of occupancy (Ozcan et al., 1998; Rosko et al., 1995), wages (Rosko et al., 

1995), and payment source (Ozcan et al., 1998; Rosko et al., 1995) have been 

undertaken.  Many of these studies confirm there is consistent and considerable evidence 

of inefficiency, and suggest that efficiency can be improved through better management 

practices and resource allocation (Bjorkgren et al., 2001; Lee, Bott, Gajewski, & Taunton, 
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2009). Indeed, Bjorkgren et al. (2001), in a study incorporating cost, technical, allocative, 

and scale efficiency at facility level, report better cost efficiency25 occurs in bigger facilities 

and that utilisation of second level nurses in place of caregivers and RNs may improve 

allocative efficiency.  Yet, none of these studies account for quality.  Bjorkgren and 

colleagues claim inclusion of quality measures represents a major challenge.  

 

Two studies have incorporated an aspect of quality when applying DEA to assess 

efficiency in nursing homes.  Lee, Bott, Gajewski, and Taunton (2009) examined the 

efficiency of the care planning process in nursing homes.  They collected data from a 

stratified sample of 107 nursing homes from two states in the US where 21 RAI-LTC 

assessments and care-planning standards are well defined.  A flow chart, developed 

during the care planning process from data collected via questionnaires, meetings with 

staff, and clinical records, provided a framework of care planning processes.  The number 

of possible deficiencies (as measured by the US auditing process) minus the actual 

deficiencies (as identified during the state surveys) allow a quality score to be calculated.  

Employment costs and staff hours were obtained from the national database, On–line 

Survey and Certification Automated Records, or the facility if the validation process of data 

indicated possible errors.  Corrected ordinary least squares and DEA scores were 

calculated and compared.  Both approaches identified considerable inefficiency in the care 

planning process.  The average corrected ordinary least squares score was 0.43; the 

average DEA score was 0.48, with high correlation (0.83) of the two sets of scores.  

Furthermore, there was no evidence that lower costs indicated that quality was lower, but it 

did indicate that for-profit nursing homes were significantly more efficient in care planning 

(Lee et al., 2009).   

 

The results suggest that adopting well-designed, reliable processes can reduce costs and 

improve quality.  However, concerns exist about the accuracy of the estimates of time 

taken for care planning as they may have included some errors which can be problematic 

in DEA analysis as measurement error can affect the shape of the efficiency frontier and 

                                                      

25 Cost efficiency is the combination of inputs that produce the desired outputs at minimum costs (Ozcan, 
2008). 
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calculation of efficiency scores.  In addition, these results cannot be generalised globally as 

standards for care planning will vary.  

 

Laine, Finne-Soveri, Bjorkgren, and Linna, et al. (2005), undertook the second study in 

Finland over a 12-month period in 2002.  The aim of this study was to consider the 

association between efficiency and quality of care in nursing home units (N=114 units in 41 

facilities with 3300 residents), with available beds ranging from eight to 74.  Resident level 

assessments were complete using the RAI-LTC.  This allowed for the collection of quality 

indicator data at two time intervals and case-mix information.  The inputs for DEA were RN, 

second level nurses, and caregiver hours and the available beds were used as a proxy for 

capital.  The outputs used were case-mix adjusted resident days.  DEA was applied to 

determine efficiency scores between zero and one.  In this study, a technically efficient unit 

produced the same output with less input when compared with the inefficient unit.  The 

mean technical efficiency was 0.72 and indicated that the inefficient units could produce in-

patient days with 28 percent less input resources.  Four units were fully efficient and 

formed the production frontier.  There was no clear association between the number of 

available beds and technical efficiency.   

 

Next, the units’ quality scores were determined from the RAI-LTC quality indicators and the 

units were given a quality ranking.  The units were grouped into poor or good/acceptable 

quality groups.  The DEA quality scores and quality rankings were compared and produced 

interesting results.  Where residents were clinically complex and very dependent, better 

efficiency is associated with poorer quality such as more bedfast residents.  However, less 

dependent residents such as residents who walk, who have behavioural problems, or who 

are more medicated are negatively or not significantly associated with efficiency.  

Furthermore, the lower the proportion of RNs, the better the efficiency of the units (Laine, 

Finne-Soveri et al., 2005).  These results, as identified by Laine and colleagues (2005), are 

summarised in Table 2-9. 
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Table 2–9: The associations between efficiency and quality  

Prevalence indicators where 
units with poor quality are 
less efficient  

Prevalence indicators where 
units with poor quality are more 
efficient 

Prevalence indicators where 
no association between 
quality and efficiency  

Falls Bladder or bowel incontinence Any injury 

Behaviour symptoms  Indwelling catheters Incidence of new fractures 

Antipsychotic use in absence of 
psychotic and related 
conditions 

Faecal impaction Use of nine or more different 
medications 

Proportion of rooms with own 
toilet 

Bedfast residents Cognitive impairment 

 Lack of training/skill practice for 
range of motion for mobility 
dependent residents 

Decline in late loss activities of 
daily living 

 Daily physical restraints Incidence of decline in range of 
motion 

 Little or no activity Urinary tract infections 

 Stage 1 to 4 pressure ulcers Weight loss 

 Proportion of RNs on the staff Anti-anxiety/hypnotic use, 

 Proportion of single rooms Incidence of new pressure 
ulcers 

  Diagnosis or symptoms of 

depression 

  Bladder or bowel incontinence 
and without a toileting plan  

 

The correlation coefficients between efficiency and quality indicators in the whole sample 

using the Mann-Whitney tests indicated consistent results.  Hence, the researchers 

claimed that there seemed to be a linear association, either positive or negative, between 

quality indicators and efficiency scores.  The results reveal a clear association between 

efficiency and quality measured by prevalence-quality indicators in the time-consuming 

interventions only.  Incidence-quality indicators, however, did not show statistically 

significant relationships, in part due to the low number of observations (Laine, Finne-Soveri 

et al., 2005).  The findings of this study may be limited by the use of cross-sectional quality 

indicator data.  Furthermore, the quality indicators used may have had an association with 

one another, for example pressure ulcers and restraints.  It could be argued, however, that 

the use of restraints, when well managed, results in minimal development of pressure 

ulcers; a known adverse outcome of restraint use (Castle & Engberg, 2009). 

 



Chapter Two:  Literature Review – Section Three 

Page | 139  

 

Lenard and Shimshak (2009) applied DEA to compare nursing home efficiency at state 

level in the US.  While this study did not assess individual facilities for efficiency and 

effectiveness, the models used are of interest.  Two DEA models used in the analysis 

resulted in each state having two efficiency scores: one for operational efficiency and the 

other for quality efficiency.  An input orientation, constant returns to scale model was 

employed, as the researchers believed that facility managers could influence inputs such 

as care-staff hours.  For the first model, staff hours were selected as the input, rather than 

costs, to avoid the need to adjust for prevailing wage rates.  Capital was not used is it was 

highly regulated in the short-term and the facility managers were not able to maintain close 

control of it.  Outputs were the quantity of services provided: total resident days along with 

case-severity across five activities of daily living.  This model provided an efficiency score 

for operational efficiency.  

 

To assess quality efficiency, Lenard and Shimshak (2009) subtracted quality indicator rates 

from case-mix-adjusted total resident days to provide days without pressure ulcers, days 

without restraints, and days without catheters.  This model satisfied the DEA assumption 

that performance scores increase when outputs increase.  The two models identified  

operational and quality performance at the state level and the researchers suggested it 

could be used for groups of nursing homes to set performance benchmarks (Lenard & 

Shimshak, 2009).  Leonard and Shimshak then used a percentile grid to plot the two 

scores so the efficient states for both quality and operational efficiency were positioned in 

the top right hand side of the graph.  They then discussed how a state could improve by 

comparing itself to states with best practice, its PEERs (Lenard & Shimshak, 2009).  

 

In summary, DEA benchmarks efficiency and allows the identification of those facilities with 

the best practices.  DEA has been used to establish the level of efficiency in nursing 

homes, but its use in establishing effectiveness is limited.  Recommendations from the 

research discussed above when using DEA include managing the risk of a 

quality/efficiency trade-off, greater sample size, and use of longitudinal data, to show 

whether there is a true trade-off between productive efficiency and care.  To undertake 

further nursing home research using DEA, the development of a model that has quality as 
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an output will extend the knowledge related to efficiency and effectiveness in nursing 

homes.   

 

2.17 Summary  

The overall aim of performance measurement is to assess efficiency and effectiveness.  

However, this is not straightforward in a nursing home setting.  Care needs to be taken to 

ensure there is not a trade-off between quality and efficiency.  There are issues related to 

selecting valid and reliable measures of quality and with managing the differences in the 

resident population.  The US has been a leader in developing systems of quality 

measurement that support comparison between nursing homes, and offering the public 

some level of assurance about the quality of the care provided by a nursing home.  An 

issue remains – how to measure both efficiency and quality.  DEA provides the ability to 

look at the production measurement in nursing homes that will manage the 

quality/efficiency trade off.   
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Section 4: The evidence and research questions  

2.18 Summary of evidence 

This review has explored the diverse variables reported in the literature that could influence 

the services provided to older people while in nursing homes.  With the ageing of the 

population, even if compression of morbidity and cognitive impairment occurs, the demand 

for residential care for older people is likely to continue.  The oldest-old are the highest 

users of residential care.  This is because the presence of chronic disease, disability, and 

frailty is more likely to be a reality for the oldest-old.  New Zealand has well-documented 

strategies for the health of older people and positive ageing that underpin the services 

offered to older people, including those living in residential care.     

 

Living in a residential care facility should not deprive older people of quality of life, ability to 

function to potential, and/or social networks.  Indeed, residents and families are clear about 

what they want from residential care.  The key themes for residents and families are that 

there be enough staffing to get the basics of care done and done well, that staff are 

competent to do the job, and that they treat all residents with compassion and respect.  In 

Figure 2-6, the residents and families’ wishes are presented in a ‘quality care’ model.  This 

‘quality care’ model underpins the review of productivity and quality, establishing that the 

product or output of a nursing home is ‘resident care’ as portrayed in Figure 2-7.  To 

understand the work of care-staff, the basics of care, as identified in the Rantz et al. (2003) 

theoretical model of nursing home quality, are utilised to identify the impact on residents if 

the basics of care are not well done or if care is omitted.  Clearly getting the basics of care 

done and done well is critical to resident well-being. 

 

What is less clear is how much time staff need to produce quality care.  Actual and 

recommended staffing levels reveal a disparity, with actual staffing levels being below that 

recommended by experts.  Researchers have examined staffing and the relationship to 

quality of care.  There is limited, and some claim inconclusive evidence, of the relationship 

between staffing, skill mix, and quality of care.  The strongest evidence suggests that as 

RN time increases, the number of adverse events such as pressure ulcers and restraint 

use decreases.  However, the quality of the studies is questionable.  Most studies utilised 

cross-sectional design and used facility level data and the reliability of staffing data used in 
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many of the studies is questionable.  Furthermore, staffing levels and skill mix are not the 

only human resource factors linked to the quality of care provided.  Rantz et al. (2003) 

indicate that stable leadership and teamwork are crucial, especially for the implementation 

of quality improvement activities.  Castle et al. (2008) suggest that other factors such as 

staff turnover and use of agency staff also affect the quality of care provided.  

 

The exploration of quality management in nursing homes suggests that the focus is on 

quality assurance and compliance with standards rather than optimal performance.  

Studies of quality improvement programmes suggest that, firstly, leaders and staff in 

nursing homes struggle to understand and make use of benchmarking reports.  Secondly, 

the provision of comprehensive advanced nursing support to poorly performing facilities 

improvements may result in improved quality of care.  However, there is a lack of evidence 

that quality can be improved in facilities that are already performing well by using advanced 

nursing support.  This suggests that in the current climate, making further quality gains 

may be difficult to achieve.  Indeed, some claim that improving quality increases costs, but 

to the contrary, researchers have found that better quality may cost less.  For example, 

additional RN-HRD improves quality and reduces costs.  However, there may be a 

threshold of care-staff time where further increases in care-staff time are unlikely to result 

in further gains in quality of care provided. 

 

This leads to the question of performance and its measurement.  In any measurement of 

efficiency in healthcare, it is important not to trade-off quality.  This review establishes that 

efficiency and effectiveness are both important components of performance measurement.  

However, a number of problems need to be addressed.  These include validity, reliability, 

and feasibility of the measures used to evaluate performance, which of these measures 

need to be risk adjusted, and being able to account for case-mix.  Not all of the quality 

indicators that form part of the RAI-LTC quality measurement suite are recommended as 

good measures of quality by researchers or linked to staffing level/skill mix (Tables 2.7 and 

2.8).  Furthermore, which of the quality indicators signal that staff are providing good care 

is debatable.  Another potential issue is the use of prevalence and incidence quality 

indicators that fail to account for the seriousness of the adverse event and the time it 

affects the resident.  A final consideration is how the performance measurement is used to 
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support the improvement in the quality of care provided over time.  The use of 

benchmarking and balanced scorecards in the US nursing home environment provides 

insight about the value of such systems.  Public reporting of balanced scorecards is 

reportedly assisting in driving quality improvement, especially in regions where competition 

is high.   

 

Most studies to date have used statistical analysis to examine quality of care.  These 

studies have been limited by the exclusion of any examination of efficiency.  Some studies 

have reported on the additional costs of providing care when there have been poor 

outcomes such as pressure ulcers.  However, this does not present a comprehensive 

picture of efficiency and effectiveness.  A relatively new method of evaluation of 

performance, DEA, has been able to accommodate a quality measurement with the DEA 

efficiency model; but its use for this purpose has been limited.  One such study is reported 

in Section 2.16.3.  This study required parallel ranking of DEA and quality scores rather 

than utilising care as an output in the DEA model.   

 

The provision of quality care is complex with many factors to be taken into account.  Firstly, 

inputs need to be identified.  Next, these inputs are utilised in the processes of producing 

care, the outputs.  Finally, the outputs produced result in the outcomes of care that are 

experienced by the residents.  The environment in which production occurs also affects the 

outcomes.  Viewing the production of care via the lenses of the work of Rantz et al. (2003), 

and Unruh and Wan (2004), key steps in the process that produces the desired outcomes 

are identified as inputs, processes, and outcomes, all of which are subject to environmental 

factors.  The components of each step are summarised in Figure 2-10.  
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Figure 2–10: The production of quality care in nursing homes.  

Inputs  
 

Capital  
Available beds included the provision of the 

bed, pillows, mattress, linen, chairs, tables, cabi-
nets for personal items,  hoists, hand rails, non-

slip flooring, dining and lounge areas, transit 
mobility equipment, showers and  

toilets / commodes    
 

Direct care staffing (worked hours) 
 RNs  
 ENs 

 Care givers including 
  Activities staff  

  Physiotherapy aides 
 

Contracted health professionals  
 Dietician  
  Medical  

 Occupational Therapy 
 Physiotherapy  

 Others  
 

Other staff 
 Food services 

 Cleaning 
 Laundry 

 Administration 
 Maintenance  

 
Non-capital resource utilisation  

     

Processes 
 

Assessment    
Identify needs  

Diagnosis of clinical conditions  
Goal setting   

Regaining, maintaining and managing   
Care planning  

The basics of care using  evidence based practice  
to prevent adverse events  

1. Mobility; moving transferring, walking   
2. Nutrition , weight  

3. Hydration  
4. Pain and comfort 

5. Continence management  
6. Skin integrity, wound care  and hygiene  

Lifestyle and well being  
Management of clinical conditions 

Observations and documentation  
Evaluation/ review   

 
Human resource management  
Staff qualifications and experience  
Access to best practice guidelines 

Staff competence and development  
Leadership, teamwork, relationships and communication  

Delegation and direction  
  

Quality and risk management activities  
Reporting of adverse events  

Identifying and resolving of adverse outcomes  

Outputs  
 
 
 
 

Bed days 
 
 

Production of  care 
Basics of care pro-
vided to residents 

expectations  
 

Prevention of harm  
 
 
 

Environmental factors  
Organisational goals  

Ability to recruit registered 
nurses, support workers 
and other health profes-

sionals  
Competency of health pro-

fessionals  
Competency of  non regu-

lated staff  
Staff turnover  

Leadership 
Population issues  

Case mix  
Risk adjustment  
Ownership type  

Size  
Location  

Supply and demand for 
beds   

Facility environment 
Fee for service  

Compliance  

Outcomes  

Free of harm  

  

Quality of care  

and quality of life  

The  residents  needs 

and expectations are 

met 
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In summary, it is clear that residents and families want the basics of care done well, 

sufficient competent staff to get the basics done, and a focus on quality of life.  Just how 

much staff is needed is contentious.  Evidence suggests that nursing leadership and 

quality improvement programmes play an important role in achieving quality care.  Several 

studies have reported that intense quality improvement support programmes improve the 

quality of care in facilities where poor care occurred.  However, the outcomes of these 

studies indicate that the improvements do not surpass the care in those facilities reported 

to provide good care.  The US has had nursing home benchmarking information available 

for many years.  There is some evidence, that benchmarking alone may not support 

improvement in care outcomes.  Researchers admit that facility leaders struggle to 

understand the data they receive.  Conversely, improvements, particularly with the STAR 

programme, are reported.  While there have been multiple studies to ascertain the best 

way to measure and achieve quality, this performance measurement system does not 

account for efficiency.  Furthermore, many studies use cross-sectional data, aggregated to 

facility level, and have data from sources known to be unreliable. 

 

The literature review has highlighted gaps in the knowledge about the quality of care 

provided in nursing homes, both in New Zealand and internationally.  New Zealand has 

limited published data on quality of care provided in nursing homes.  Published data is 

available from one study completed in the Auckland region in 2005, and from the published 

summaries of audit outcomes on the MoH website.  This lack of quality of care and staffing 

data is problematic for residents and families when choosing a facility, for the MoH and 

District Health Boards when monitoring facilities and for the providers who are unable to 

benchmark outside their own organisation.  This literature review has provided a 

foundation for the formulation of the research question in the next section. 

 

2.19 Research questions  

The study seeks to explore the impact of quality improvement and benchmarking in nursing 

homes in New Zealand.  More specifically, it seeks to address the following questions: 
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(i) Do benchmarking and quality improvement activities improve resident outcomes for 

the following adverse events: falls, pressure ulcers, urinary tract infections, use of 

daily restraints, and the presence of indwelling catheters?  

 

(ii) Does benchmarking alone improve resident outcomes for the following adverse 

events: falls, pressure ulcers, urinary tract infections, use of daily restraints, and the 

presence of indwelling catheters?  

 

(iii) Does DEA provide additional information about nursing homes in the production of 

adverse event free days for residents? 

 

(iv) What is the relationship between care staffing hours (Registered Nurses, and 

Enrolled nurses and caregivers) and the quality of care indicators: falls, pressure 

ulcers, urinary tract infections, use of daily restraints, and the presence of indwelling 

catheters?  

 

(v) What is the relationship between leadership and the quality of care indicators: falls, 

pressure ulcers, urinary tract infections, use of daily restraints, and the presence of 

indwelling catheters?  
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Chapter Three: Research framework  

“Advances are made by answering questions.  Discoveries are made 
by questioning answers."      
           (Bernhard Haisch (1949 - ) 

3.0 Introduction  

Methodology is the world view (paradigm) that influences how the researcher decides on 

how to undertake a study (Andrew & Halcomb, 2009).  Methodology comprises the steps, 

procedures, and strategies for gathering and analysis of the data in a research study.  

When considering a methodological approach for a particular study there are at least three 

aspects to consider, the nature of the knowledge, the nature of the scientific method, and 

the subject matter unique to the research.  

 

To answer the five research questions detailed in Section 2.19 a positivist approach for 

objective observation, prediction, and testing of casual relationships has been adopted.  

The characteristics of a positivist approach are that there is a solution to the question and 

that the findings are generalisable (Andrew & Halcomb, 2009).  The main aim is to 

evaluate the impact of a targeted quality improvement intervention in producing better 

outcomes for residents, using Randomised Controlled Trial (RCT).  The secondary aim is 

to assess whether Data Envelopment Analysis (DEA) provides any additional information.  

The tertiary aims are to assess the impact of staffing and skill mix and leadership in 

improving resident outcomes.  This chapter describes the framework for the investigation 

necessary to answer these complex research questions.   

     

3.1 Framework development  

The framework of analysis draws on the research reviewed in chapter two including Rantz 

et al. (1999) consumer and provider integrated view of quality of nursing home care, Rantz 

et al (2003) model of a facility providing quality care, which quality indicators are 

acceptable measures of quality of care, and the importance of staffing and leadership.  

Evidence from the above sources has created a focus point being the ‘production of care’.  

This requires resources (inputs) that are used by processes to produce care (outputs) and 

the subsequent outcomes for residents.  The key point of interest is the residents being 
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free of adverse events.  The significant contributing factors in the production of care and 

therefore for data collection is inputs (care staffing), outputs (bed days and care produced).  

Figure 3-1 summarises the concepts, as identified in the literature review, into a 

framework. 

 

 

Figure 3–1: Conceptual model for this study  

 

3.1.1 Inputs and outputs  

Prior to committing significant resources to data collection, researchers need to know what 

data is feasible to collect, that the data will be reliable, and the results can be used to make 

improvements and/or address appropriate questions (Doran et al., 2006).   A number of 
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inputs and outputs are appropriate to the assessment of residential care efficiency.  

Staffing hours are recorded by the facilities as part of financial monitoring  and meeting 

standards (Standards New Zealand, 2008). Whitehead (2007) confirmed the feasibility of 

collecting hours for care-staff data in New Zealand.  

 

‘Care’ is clearly the key output; specifically pertinent are the basics of care as described by 

Rantz et al. (2003).  A review of quality indicators (as described in Chapter Two) provides 

relevant information about the reliability and validity of currently utilised measures of 

quality.  As there is no publicly available quality indicators data in New Zealand.  

Whitehead (2007) undertook a study to assess the feasibility of collecting such data in New 

Zealand.  Facility level quality indicator data was collected for six months and included 

falls, new fractures, pressure ulcers, urinary tract infections, weight loss, number of 

residents with indwelling urethral catheters (catheters), the use of daily restraints 

(restraints), residents taking more than nine different medications per day, resident days 

(RD), and staffing hours. 

 

Other factors for consideration include whether the quality indicator is normally risk-

adjusted when used in existing recognised benchmarking models.  Also relevant is whether 

the events in question occur frequently enough for robust comparison.  If adverse events 

are rare, it may lead to large standard errors.  The exploratory study undertaken by 

Whitehead (2007) found that the occurrence of the adverse events suitable for this study 

was frequent enough to provide for statistical analysis.  Table 3-1, provides an overall 

summary of the evidence with respect to validity, reliability, and feasibility of the various 

quality indicators in the New Zealand context.  The following five indicators meet the 

requirements for reliability, validity, and feasibility for nursing homes in New Zealand and 

therefore are suitable for use in this study:  

(i) Falls; 

(ii) Pressure ulcers; 

(iii) Urinary tract infections;  

(iv) Catheters; and 

(v) Use of daily restraints. 
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Table 3–1: Summary of quality indicators for the ‘Basics of Care’ 

Quality 
Indicator  

Suitable for 
use  

Valid Reliable 

Feasible to 
collect data in  

NZ  

Risk  

adjusted 
in RAI-LTC  

STAR 
quality 
indicator  

Falls Yes 

Tinetti definition, Abbruzzese, L. D. 
(1998) 

commonly used in New Zealand 

Yes No No 

Pressure 
ulcers 

Yes 

European advisory panel on 
pressure ulcers definition  

Possible issues with detection bias 

Yes Yes Yes 

Restraints Yes  
Restraint minimisation standard 
New Zealand  

Yes No Yes 

Urinary tract 
infections  

Yes 

Mc Geer’s et al (1991) commonly 
used in New Zealand and 
recommended in the Handbook   
Standards New Zealand. (2005) 

Possible issues with detection bias 

Yes No Yes 

Catheters Yes Yes Yes Yes Yes 

Not suitable 
for use  

     

Activities of 
daily living  

Yes 
A number of different tools used to 
assess levels of function 

No 
No 
although 
late loss is 

Yes 

Mobility  Yes 
A number of  different tools are 
used to assess levels of mobility 

No No Yes 

Time spent in 
bed  

Yes 

No standard definition in use in 
New Zealand  

 

Not currently 
collected in 
New Zealand 

No No 

Incontinence Yes 

No standard definition in use in 
New Zealand  

 

Not currently 
collected in 
New Zealand 

Yes No 

Dehydration  Yes No gold standard for this No No  

Weight loss  Yes 
New Zealand Dieticians standard   

Known issues with detection bias 

Possible but 
weights not 
completed 
monthly by all 
facilities  

Yes for 
terminal 
conditions  

No 

Pain Yes  
Different tools used to assess pain  

Training variable  

Not currently 
collected in 
New Zealand  

No Yes 

Nine or more 
medications  

Yes 

No  

Some confusion over what should 
be included by facilities 

Not currently 
collected in NZ  

No No  
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Although all the quality indicators listed in Table 3-1 were valid, a small number were 

excluded for various reasons such as issues with detection/ascertainment bias.  For 

example, the different ways in which health professionals are trained to assess certain 

problems such as pain can lead to ascertainment bias or staff are not weighing residents 

consistently so weight loss may go undetected for longer periods in some facilities than in 

others.  The actual detection of adverse events can also be an issue.  This is potentially a 

problem with many adverse events — but particularly in the detection of pressure ulcers 

and urinary tract infections.  Therefore, internationally recognised definitions need to be 

used and be carefully explained to the persons responsible for the detection of such 

adverse events.  For some of the quality indicators robust definitions were not available 

such as dehydration.   

 

Another issue is whether to risk adjust the quality indicator or not.  Two of the listed quality 

indicators, catheters and pressure ulcers, are risk-adjusted in the RAI-LTC and other 

studies.  This is not possible in the New Zealand environment as case-mix information is 

not available.  However, residents are assessed and case-mixed at the time of entry to 

nursing homes.  Furthermore, providers must get residents reassessed if their function 

improves to a level where their care can be provided by rest homes.  This ensures that 

residents in nursing homes are highly dependent and/or clinically complex.  The definitions 

for the five selected quality indicators are summarised in Table 3-2.   
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Table 3–2: Quality indicator definitions  

Event  Definition  

Falls  A fall is unintentionally coming to rest on the ground or at some lower level, but not as 
the result of a major intrinsic event (e.g. stroke or syncope as diagnosed by the medical 
practitioner) or over whelming hazard. Note: An over whelming hazard is defined as a 
hazard that would result in a fall by most young healthy persons (Tinetti et al., 1994). 

Pressure 
ulcers 

A pressure ulcer is localised injury to the skin and/or the underlying tissue usually over a 
bony prominence as a result of pressure, or pressure in conjunction with shear and/or 
friction (European Pressure Ulcer Advisory Panel and National Pressure Ulcer Advisory 
Panel, 2009). 

Restraints Restraint is the use of any intervention by a staff member that intentionally removes the 
normal right to freedom of the resident and includes; 

Physical restraint  –  the use of bodily force by a staff member  to control the 
action of the resident  
Mechanical Restraint  –  the use of an object on, or close to the body of a 
resident to control their actions, regardless of whether the object is designed 
for that purpose or not (e.g. equipment, furniture, bedding and waist to wrist 
devices) 
Environmental  –  restricting a resident’s normal access to their environment 
e.g. restricting the resident’s egress from an “open” environment or removing 
the patient’s means of mobility without medical indication (Standards New 
Zealand, 2008).  

Urinary Tract 
Infections  

The resident does not have an indwelling urinary catheter and has at least three of the 
following signs and symptoms; 

Fever (above 38C) or chills: 

New or increased burning pain on passing urine, frequency or urgency; 
New flank or supra-pubic pain or tenderness; 
Change in character of urine; 
Worsening mental or functional status (may be increased or new 
incontinence); and 
Dipstick test positive for leucocytes and/or nitrate 

The resident has an indwelling catheter and has at least two of the following signs and 
symptoms; 

Fever (above 38C) or chills; 
New flank or supra-pubic pain or tenderness; 
Change in character of urine; and 
Worsening mental or functional status (McGeer et al., 1991). 

Catheters Please record the presence of an indwelling urinary catheter (do not include in-and-out 
catheters or supra pubic catheters) (Nicolle, 2001a). 

Resident bed 
days 

The number of days the resident is in the facility each month, counting the day of 
admission and the days of discharge (District Health Boards New Zealand, 2009) 

 

3.1.2 Outcomes, free of adverse events  

Quality indicators are able to provide retrospective information that is reflective of quality of 

care provided and thereby aids quality-monitoring activities.  These quality indicators, in 

the main, are adverse events.  In this model, the key outcome under consideration is 

residents being free from such adverse events namely, falls, pressure ulcers, urinary tract 

infections, restraint, and catheters.  If a resident suffers none of these adverse events 
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related to the basics of care, it is likely that the basics of care are being provided and 

provided well.  However, the current practice of counting prevalence or incidence rates of 

adverse events does not reflect the difference in the effects of each individual event, nor 

the efficiency and effectiveness of the interventions used to resolve the adverse event.  For 

example, a stage two-pressure ulcer has significantly less impact on a resident and on the 

costs incurred by the provider than a stage four-pressure ulcer.  A second consideration is 

that quality indicators currently collected mainly focus on adverse events or negative 

outcomes.  Alternatively, focusing on positive outcomes and on excellence is more likely to 

encourage good practice, a positive outcome.   

 

Another approach to prevalence or incidence indicators is to consider the number of days a 

resident is free of adverse events.  As already established, what residents want is quality 

care that protects them from adverse events.  For the nursing home, this translates to the 

production of days free of adverse events affecting residents.  Indeed, Rantz et al. (1996) 

suggest that in the best performing nursing homes, adverse event-free days are a reality 

(Rantz et al., 1996).  However, counting the number of days an event affects a resident is 

challenging.  Some claim this would require additional work and may not be feasible (Mor, 

Angelelli, Gifford et al., 2003).   

 

For the framework, the concept approach is to count adverse event-free days (known as 

PASS-days in this study).  This requires the collection of quality indicator data at resident 

level, the date the event occurred and the date the event resolved.  Then it is a simple 

matter to convert this to PASS-days for each individual resident using the following 

equation: PASS-Days=number of resident days – number of adverse event days.  

PASS-days also lend themselves to use in an efficiency model such as DEA by satisfying  

the assumption that performance scores increase when outputs increase. 

 

3.1.3 Model for the interventions  

The research questions seek to establish whether the standard of care produced can be 

influenced by benchmarking and quality improvement activities combined (intervention), or 

benchmarking alone (control).  The primary model for analysing the impact of the two 

approaches is set out in Figure 3-2.     
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Figure 3–2: Model for answering the questions about different interventions  

 

For the development of an intervention of quality improvement activities, the framework 

reported by Compas et al. (2008) provided guidance for the design.  A summary of the key 

components in implementing quality improvement are: 

 

Key Components This study 

A specific, measurable mission or goal statement Minimise harm 

Feedback based on an outcome measurement system  Benchmarking 

Availability of resource and educational materials Quality activities intervention  

Assignment of a project champion; The facility manager 

Internal and external stakeholders clearly identified Residents, families, facility staff 

Multi-departmental and multidisciplinary involvement  All facility staff 

A reward / incentive programme Improved outcomes improved efficiency  
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Some researchers had success in achieving improvements by providing structured quality 

improvement support as reported in Section 2.10.2 including partnership programmes 

(Rollow et al., 2006), complex and collaborative support (Rantz et al., 2009) and public 

reporting of quality score cards (Werner et al., 2009; Zinn et al., 2008).  In summary, 

interventions described in these programmes such as raising awareness of quality 

problems, onsite clinical consultations, supportive communication, and education focused 

on providing quality care to residents, use of benchmarking data and helping facilities to 

use evidence-based practice were found to be effective in improving the outcomes of some 

of the care provided as measured by quality indicators.   

 

In the New Zealand environment, the researcher, through experience, identified the 

difficulty that nurse managers and Registered Nurses (RNs) had accessing best practice 

guidelines and education for their staff.  Additionally, facilities had little opportunity to get 

feedback on outcomes of care.  Having considered the findings of the studies referred to 

above and the local environment the Quality Improvement Activities (QIA) intervention for 

the intervention group and the Benchmarking (BM) intervention for the control group for 

this current study were finalised and are fully described in Figure 4-1 (the research design) 

in the following Chapter. 

 

In developing a benchmarking component of the research design, two key factors were 

considered.  Firstly, it is important that those nursing homes in the benchmarking 

programme are part of a homogenous population.  The national standards for all nursing 

homes provided a level playing field for minimum provider performance expectations.  The 

nursing homes provided similar services (as per the service provider agreement) for a 

similar group of people aged 65 and over (highly dependent).  Therefore, the nursing home 

population was considered homogenous.  Secondly, the selected quality indicators need to 

be sufficiently sensitive for measurement of events within the nursing home population and 

there need to be enough of the events in question to support statistical analysis.  This was 

part of the process of selecting the quality indicators as described earlier in this section.   

 

In developing the quality improvement activities, the research referred to above and the 

researcher’s professional knowledge and experience guided the development of the 
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intervention.  The researcher held a Master of Nursing in advanced clinical practice and 

had extensive experience within the industry as a senior manager, as an auditor of the 

sector standards (minimum compliance) as a surveyor of accreditation standards 

(standards of excellence) and as a professional leader.   

 

3.2 Data Envelopment Analysis Model  

3.2.1 Data Envelopment Analysis application  

DEA as described in Section 2.16 enables evaluation of efficiency and effectiveness.  In 

summary, DEA is a non-parametric linear programming method for assessing the relative 

efficiency of comparable units that perform the same tasks, have similar objectives, 

operate in the same set of market conditions and have similar inputs and outputs 

characterising their performance  with a view to improving their performance (Ozcan, 

2008).   

 

The research question, ‘does DEA provide additional information about nursing homes in 

the production of adverse event free days for residents’.  For this model, the key focus is 

quality of care.  DEA nursing home studies with quality of care focus are discussed in 

2.16.3.  While Laine et al. (2005) reported on quality of care as part of a DEA study, the 

quality measures were external to the DEA application.  Lenard and Shimshak (2009) 

utilised a two DEA model approach, one model measured operating efficiency and the 

other quality efficiency.  For this model, quality needed to be an integral part of the DEA 

application.  There are four main stages to developing the model:  

1. Definition and selection of decision-making units (DMUs);  

2. Determination of input and output factors;  

3. The application of the selected DEA models; and  

4. Analysis of the DEA results. 

 

3.2.2 Decision Making Units 

In DEA, each participating organisation or unit within an organisation is referred to as a 

Decision Making Unit (DMU).  Each DMU needs to be part of a homogeneous group 

(Golany & Roll, 1989).  The following factors need to be apparent:  
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1. DMUs performed the same tasks, had similar objectives, and operated in 

the same set of market conditions; 

2. DMUs had similar inputs and outputs characterizing their performance; 

and 

3. DMUs were identical except for differences in intensity or magnitude.  

 

The decision as to which nursing homes to use in a DEA application for nursing homes 

was affected by two boundaries.  The first is organisational, including physical and/or 

regional, boundaries that defined the DMUs, ownership, available beds, and the region 

where the nursing home is located.  The second boundary is the timing of measurement of 

the nursing home activities; these should be 'natural' ones corresponding to seasonal 

cycles and budgeting / auditing periods.   

 

The next consideration relates to the number of DMUs to include.  When using DEA, two 

conflicting considerations present themselves.  Increasing the number of DMUs in the 

sample increases the probability of capturing high performance DMUs that set the 

efficiency frontier.  This provides a sharper identification of the typical relationships 

between the inputs and the outputs.  It also allows more factors to be used in the analysis.  

On the other hand, the larger the number of DMUs, the lower the homogeneity within the 

group; this increases the possibility that exogenous factors that are not of interest will affect 

the results (Golany & Roll, 1989).  The rule of thumb is that the number of DMUs needs to 

be at least twice the number of inputs and outputs to be analysed (Golany & Roll, 1989).   

 

3.2.3 Inputs and outputs for Data Envelopment Analysis 

A key factor in ensuring the validity and reliability of DEA is the selection of inputs and 

outputs (Golany & Roll, 1989).  The selection of inputs and outputs for a DEA study needs 

careful attention, as it may affect the distribution of technical efficiency.  Improved quality of 

care is the ultimate output of any nursing home.  However, improved quality of care is 

influenced by a host of factors, some of which are outside of the domain of the nursing 

home.  Furthermore, an accurate measurement of improvements in the quality of care is 

fraught with difficulties. 
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An initial list of quantitative and qualitative factors that may possibly affect the production of 

nursing home care includes those that are fully or partially controllable by the nursing 

homes, or are environmental and outside their control as summarised in Figure 2-10 in 

Section 2.18.  A large number of factors can explain many of the differences among 

nursing homes.  However, it is important to select only those factors that define the basic 

differences among the nursing homes that are relevant to the scenario in question.  

Consideration is given to whether each factor relates to the objectives set for the DEA 

application, whether the factors convey relevant information not included in other factors 

and whether the factors contain elements which interfere with technical efficiency (Golany 

& Roll, 1989).  Next, expert judgement is applied to determine whether reliable data can be 

collected on each factor.  For this study, the following questions are considered: 

1. What is the key focus of the study? 

2. What are favourable outcomes for residents? 

3. What inputs affect achieving these favourable outcomes?  

4. What information about these inputs and outputs could the participants 

realistically provide?   

 

As the main outcome in question relates to the residents needs’ and expectations being 

met, the Rantz (1999) model suggests that the key to good outcomes is having enough 

staff to get the basics of care done and done well.  Furthermore, Ozcan (2008) reviewed 

DEA studies of nursing home efficiency and found that care staffing was commonly utilised 

as an input, along with available bed days as a proxy for capital.  He reported that a small 

number of studies utilised costs and/or other resources as inputs.  Laine et al. (2005) 

conducted the one study that considered quality of care; it restricted inputs to labour and 

capital but did not include a direct assessment of quality in the DEA model.  Instead, Laine 

and colleagues ran a parallel ranking of quality distribution, testing the correlation between 

efficiency and continuous quality improvement.  Lenard and Shimshak (2009) as reported 

in Section 2.16.3 used a percentile grid to plot the two scores, operational efficiency and 

quality efficiency, so that the best performing facilities were in the top right hand side of the 

graph. 
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For this application, the efficiency and effectiveness of care-staff inputs is the key to 

answering the research questions.  Therefore, the inputs of care staffing hours, RN/EN, 

and caregiver hours, are included as inputs.  Arguably, all staffing hours (not just care staff) 

were related to care processes.  However, for the purposes of this study, the focus was 

care processes related to the production of adverse-event-free days for residents as 

provided by care-staff.  Furthermore, local and regional variation as to the extent of 

provision of some services by the District Health Boards, such as dieticians rule out 

including allied health staff.  Similarly, there was variation as to whether nursing homes 

employed or contracted health professionals other than registered nurses.  Therefore, the 

hours provided by these groups were excluded.  

 

Income was not included as an input as all nursing homes received the same fee per bed 

day26, which precluded differentiation on price.  Nursing home available beds as a proxy for 

capital were considered as an input.  However, it was found that using available beds or 

available bed days distorted the efficiency of producing PASS-days due to the difficulty of 

tracking ‘swing beds’ that could be occupied by rest home or nursing home level care 

residents.  Nor was other expenditure included as an input since for some of the 

expenditure, such as wound care, there was regional variation as to what District Health 

Boards provided, and the data was not readily available in a consistent and reliable way.     

 

The primary output of a nursing home is care.  This is a very complex, multilevel concept 

and its measurement is difficult.  In most DEA studies, nursing home resident days that are 

case-mix adjusted were the key output in the production process in nursing homes.  Ozcan 

(2008) summarised eight previous studies of nursing home efficiency utilising DEA models 

describing the outputs as resident days or number of residents.  Ozcan (2008), after 

reviewing nursing home research utilising DEA, recommended the model in Table 3-3 as 

an exemplar for nursing home evaluation. 

 

  

                                                      

26 Refer to section 2.3.4 
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Table 3–3: Ozcan’s model for nursing home evaluation  

Nursing Home Model Factors 

Outputs Resident days 

Inputs Beds 

Licensed staffing 

Unregulated care-staff 

Other staff 

Non operational labour expenses 

 

The most commonly used measures of quality in nursing homes are negative outcomes 

such as pressure ulcers.  However, as Dyson et al. (2001) point out, the use of undesirable 

outputs (adverse events) could present a problem in the application of the DEA.  This could 

be addressed by inverting the negative measurement of adverse events or by subtracting 

the value of the adverse events from a large number, the result being isotonic (Dyson et 

al., 2001).  This latter approach lends itself to the use of PASS-days as described in 

Section 3.1.2.  The DEA model for analysis is now shown in Figure 3-3.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

 

 

Figure 3–3: DEA Model for the PASS Study  

 

Therefore, PASS-days for each of the five quality indicators selected as listed in 3.1.1 will 

be calculated and applied as outputs to the DEA model. 

  

3.2.4 Selection of the Data Envelopment Analysis Model  

Different models are required depending on the problem under consideration.  There are 

various types of models based on scale (constant or variable returns to scale) and 

orientation (input or output orientation).  Return to scale can vary the efficiency of the DMU.  

In a study conducted by Cha'itopadhyay and Ray (1996), where the measurement of the 

size efficiency of a DMU was considered, out of 140 nursing homes, 65 exhibited constant 

Inputs

Staffing  (RNs, ENs and 
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returns to scale; of the others, 25-exhibited increasing returns, and 50 operated under 

decreasing returns to scale.  Therefore, given the range and size of the sample of nursing 

homes in this study, a variable returns to scale model was employed.  In addition to 

considering returns to scale, orientation is a further factor to account for (Ozcan, 2008).  

                                                                                                                                                                                                                             

As discussed in Section 2.16.1 an input orientation assumes that the managers have 

relatively more control over inputs; whereas output orientation is the reverse where 

managers have relatively more control over the outputs (Ozcan, 2008).  To date most DEA 

studies have not used an output orientation, but, have instead focused on inputs and their 

controllability; an input orientation.  In this study, the aim was to improve the number of 

PASS-days for residents via the quality improvement activities and/or benchmarking.  It is 

unlikely that there was an opportunity for the researchers to influence the inputs but it was 

possible that following the interventions there could be an increase in the outputs PASS-

days.  Furthermore, other researchers such as Cha'itopadhyay and Ray (1996) have used 

an output orientation model when examining the size efficiency of nursing homes.  

Therefore, it is argued that an output model is appropriate as it is hoped that the study 

design will influence the outputs by increasing the number of PASS-days to result in 

improved quality of care for residents.  The study was designed so there was no direct 

influence on the inputs – care staffing. 

 

As the data collection period was over 15 months, the researchers were able to test 

different models.  During the testing stage, the following model was applied to the month-

by-month data: inputs: RN/EN hours, caregiver hours; outputs; PASS-days for each of the 

quality indicators, both individually and in a combined model, and resident days.  This 

model provided an efficiency score that combined quantity and quality efficiency and 

allowed DMUs to trade-off between these.  Analysis of the results identified that there was 

a volume effect related to the use of resident days in the calculation of the PASS-days.  

Specifically, the initial model allowed DMUs to trade-off between quantity and quality of 

services provided, which was contrary to the objective of the research.   

 

A DMU could get a high efficiency score due to efficient use of resources for the level of 

resident days even though quality may not have been high.  Conversely, a DMU could get 
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a low efficiency score because of low resident days and high staff hours, even though 

quality was high.  This is because the level of staffing hours was relatively ‘sticky’ 

compared to the level of occupancy.  In addition, there were potential measurement issues 

related to staffing hours where some DMUs may have used pay periods and did not use 

accruals to determine staffing hours for the calendar month as requested.  Therefore, an 

approach was developed that separated the efficiency of a DMU in terms of its utilisation of 

resources for a volume of output, from its efficiency in terms of its production for a quality 

level of output.  

 

Accordingly, two models were used that separated, firstly, the efficiency related to the 

production of care services (quantity), and secondly, the effectiveness (quality) of the care 

services.  The first model identified the technical efficiency of the DMUs in terms of their 

use of resources (staff hours) to produce resident days.  This model was used to identify 

the efficient hours required for the level of output produced.  This input-oriented model 

enabled the identification of ‘target RN/EN and caregiver hours’ being the level of staff 

hours needed to provide an efficient level of care services for the number of resident days 

for each DMU.  Model one (Quantity Model) was specified as follows: 

· Variable returns to scale model; 

· Input orientation;  

· Inputs (2) RN/EN hours, caregiver hours; and  

· Outputs (1) RD.  

 

Model two identified the technical efficiency of the DMUs in terms of their production of 

quality care given an efficient level of resources for the level of RD.  The ‘target hours’ 

identified in model one, were used as the input for the second model.  Model two was 

output orientated, as the goal is to maximise the level of quality care for the given level of 

resident days.  This removed the impact of different volumes.  The second model (Quality 

Model), thus, identified the effectiveness of the nursing homes in terms of the production of 

quality outcomes, as follows: 

· Variable returns to scale model; 

· Output model; 

· Inputs (2): target RN/EN hours and target caregiver hours from model one; and 



Chapter Three: Models For Analysis     

Page | 163  

 

· Output (1): quality indicators PASS-days run for each quality indicator separately 

and then all five quality indicators in one model.  

 

Environmental factors are not explicitly incorporated into these DEA models.  However, 

environmental factors do need to be considered as explanatory factors when considering 

the results of the DEA (Ozcan et al., 1998).  For example, for-profit nursing homes operate 

at a higher level of efficiency irrespective of the environment (Rosko et al., 1995). In the 

efficiency study of Aged Care Facilities in Australia a number of environmental factors  

were considered including age, gender, location, ownership/chain membership, and audit 

outcomes (Rao, Coelli, & O’Donnel, 2003). Other environmental factors that may need to 

be accounted for include resident ethnicity, leadership stability, and staff turnover.  While it 

is not possible to account for all possible environmental factors that may affect production 

of care, a number of factors can be accounted for including residents’ ages and gender, 

leadership and leadership stability, ownership, and group membership.  A comparison of 

these factors with the final efficiency scores for the highest and lowest performing nursing 

homes should identify if any of the environmental factors are related to efficiency. 

 

3.3 Exploring staffing and leadership and quality indicators   

Whitehead (2007) identified that there was a positive relationship between increasing 

RN/EN hours and decreasing adverse events, pressure ulcers, falls, and restraints in 

nursing homes in Auckland, New Zealand, when facility level data was analysed.  

Therefore, to answer the research question four as proposed in Section 2.19 the 

relationships between care staffing and the five quality indicators (Section 3.1.2 and Table 

3-1) were re-examined by employing repeated measures of resident level data as 

recommended by Castle et al. (2008)27.  Both prevalence rates and PASS-days were 

considered in the analysis.  Incidence rates were utilised for benchmarking for some of the 

quality indicators. 

 

To answer research question five set out in Section 2.19, leadership was examined for its 

influence on the quality indicators identified in section 3.1.2.  For this purpose the Modified 

                                                      

27 As described in Section 2.19: (1) data is from reliable sources; (2) data collection is longitudinal; and (3) 
employment of a large sample Castle et al. (2008). 
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Shortell’s Organisation and Management Survey (Shortell’s survey) that measured 

teamwork, leadership, relationships, and communication was accessed and used in this 

study, with permission from Jill Scott, University of Missouri.  Scott et al. (2005) 

demonstrated the validity of the survey in the nursing home setting as a tool to assess the 

nursing homes’ capacity to create and sustain change. Minor alterations were made to 

ensure the language was consistent with the New Zealand industry and its applications are 

described in Appendix 3.  Again, prevalence rates and PASS-days were used in the 

analysis.    

 

3.4 Summary 

Due to the nature of the research and the data envisaged to arise from it, a quantitative 

approach was employed.  The framework, as presented in Figure 3-4, has described the 

approach taken to answer the research questions.  The design was unique in that a 

random controlled trial was undertaken to investigate the impact of a quality improvement 

intervention.  The data were analysed using a statistical application, generalised linear 

mixed models and DEA, a performance measurement model.   
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Figure 3–4: Framework to answer the research questions 
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Chapter Four:  Methods  

“Extraordinary claims require extraordinary evidence” 

 Carl Sagan 1934-96  

4.0 Introduction        

By the nature of the research and the data envisaged to arise from it, a quantitative 

approach was employed.  Schneider et al.  (2003) reports that quantitative research seeks 

to establish a clear and objective orientation; a vigorous, disciplined, and systematic 

procedure and a reality bound methodology.  This Chapter describes the application of the 

framework for answering the research questions (Figure 3-4) to the methods employed to 

answer the research questions detailed in Section 2.19.  This includes conducting a 

Randomised Controlled Trial (RCT) to answer primary research questions one and two; 

how Data Envelopment Analysis (DEA) is applied to answer the secondary research 

question three and the tertiary research methods utilised to answer questions four and five.  

The statistical and ethical concerns related to this research are addressed.   

 

4.1 Population  

As at June 2008, there were 374 nursing homes in New Zealand.  It was important not to 

exclude nursing homes of any particular size, ownership type, or in any setting as 

representation of the target population was important in reducing the likelihood of bias 

(Schneider et al., 2003).  However, for the purposes of this study, it was impractical to 

enrol facilities that were further than four hours drive from Auckland.  Both the data 

collection and intervention would require significant researcher support and the researcher 

was based in Auckland.  Notwithstanding this limitation, the majority of nursing homes 

located within the Northland, Waitemata, Auckland, Counties Manukau, Waikato, and the 

Bay of Plenty District Health Boards were included in the study allowing for a distribution 

across urban and rural locations.  The facilities within this area were broadly homogenous 

as all: 

(i) Were contracted to a national service provider agreement that requires the same 

objectives are met by all facilities; 
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(ii) Were party to a national fee structure where the only variation in fees was 

regional and related to costs experienced within a region e.g. land costs such as 

rates; 

(iii)  Were subjected to a formal assessment process for residents prior to the 

residents entering a facility therefore the residents were highly dependent and had 

care needs within a similar range; and 

(iv) Were required to meet the same national standards and be audited. 

 

 Table 4-1 summarises the general population and the number of nursing homes and 

nursing home beds within District Health Board (Ministry of Health, 2008; Statistics New 

Zealand, 2008).  The total potential population for the study was 5,167 older people.   

 

Table 4–1: General and nursing home population  

District Health Board General 
Population  

Nursing Home Beds Nursing 
Homes 

Auckland 437,030 1,637 36 

Bay of Plenty 207,570 708 17 

Counties Manukau 469,560 822 18 

Northland 155,060 346 13 

Waitemata 517,970 1,237 25 

Waikato 356,910 806 28 

Total  2,144,100 5,556 137 

Number of residents at 93% occupancy   5,167   

Mean facility size (beds)  37.7   

 

Whitehead (2007) established that a recruitment rate of 42 percent could be achieved.  

Given the population of 137 nursing homes, it was expected that around 57 nursing homes 

could be recruited.  However, in an industry that was reported to be seriously under-funded 

(Grant Thornton, 2010), with difficulty recruiting quality staff, and undergoing a number of 

ownership and leadership changes (Mulrine, 2008), recruitment of participants for the study 

was identified as potentially problematic.  Accordingly, it was necessary to determine the 

minimum sample size to obtain robust and statistically meaningful results.  
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4.1.1 Power test  

The power of this study lies in the probability that the statistical test used will detect a 

significant difference that actually exists, rejecting the null hypothesis.  Type II errors can 

occur when the sample size is too small.  A Type II error is the acceptance of a null 

hypothesis when it is actually false.  A Type II error would keep an effective intervention 

from being used.  

 

A power test is a statistical procedure used to determine the risk of a Type II error.  Power 

tests are undertaken in studies such as this one, where it is not possible to include the 

whole population so a sample of the total population is required.  Power analysis calculates 

the minimum sample size required so that one can be reasonably certain to detect an 

effect of a given size.  It strengthens the meaning of the study findings that are influenced 

by the significance level, sample size, and effect size.  As the power of the statistical test 

increases the chances of a Type II error occurring decreases (Schneider et al., 2003).  

 

Power is the probability that a study will reject a false null hypothesis.  Power is 1-β and 

ranges from zero to one with the minimal acceptance of the level for power being 0.08.  

Power is influenced by the following parameters: significance level set at 0.05; sample 

size; and the size effect.  The size effect is the size of the effect of the intervention when 

compared to the control (Schneider et al., 2003).  

 

However, prior to commencing on sample size predictions, the objectives, and the setting 

of the study were taken into consideration.  The interventions were aimed at changing staff 

practices.  Typically, residents within a cluster (facility) are more likely to be influenced by 

the intervention in a similar way compared with those from different clusters.  In statistical 

terms, observations within a cluster are correlated and this lack of independence must be 

taken into account when it comes to analysing the data (J. M. Bland, 2004).  This correlate 

is used to calculate the design effect (DEFF).  It is almost, always greater than one and 

indicates an increased number of residents or facilities that are required to achieve the 

same results as a standard trial, which randomises each individual person.  The DEFF 

increases as the within-cluster correlation and the number of participants within a cluster 

increase.  In other words, when compared to a study without clustering, a study with 
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clustering that has a design effect of two needs to have twice the sample size of a study 

without clustering.  The sample size required for a cluster – randomised study is the 

sample size for an individual randomised study multiplied by the DEFF.  The formula for 

Design Effect is: 

 

DEFF = 1 + (m-1)* ICC 

 

Where ‘m’ is the cluster size and ‘ICC’ is Intra-cluster-correlation.  

 

Therefore, if the cluster size is large, even a small ICC value can have a significant effect 

on the sample size (Killip, Mahfoud, & Pearce, 2004).  Determination of the intra-cluster-

correlation of 0.02 for the current study was determined based on a study involving older 

people in New Zealand with falls as the endpoint as no other appropriate residential care 

studies were available (Kerse et al., 2008).  In addition, using the data from Table 4-1 the 

total number of resident days in six months per nursing home was assessed as 6880, with 

an average anticipated mean cluster size of 37.7, similar to the mean study size reported 

by Whitehead (2007).   

 

1.7 = 1 + (37.7-1)* 0.02 

 

This resulted in the determination of a conservative design effect of 1.7.  Therefore, in 

calculating a sample size to achieve 80 percent power at the 0.05 level of significance, a 

design effect of 1.7 was allowed for.  Based on quality indicator rates reported by 

Whitehead (2007), Table 4-2 sets out the sample power test details indicating that the 

minimum number of facilities for the study should be 32 (Table 4-2, column 5).  

 

Table 4–2: Sample of the power test calculation  

Quality Indicator  Resident 

Bed Days 

(RD) 

Difference 

% 

Event 

rate per 

1000 RD 

Number 

facilities 

Estimated number 

of residents per 

month 

Restraints 124,300 15 8.4 32 1,200 

Falls 136,700 20 5.8 34 1,282 

Urinary tract infections 125,070 30 2.3 32 1,200 
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4.1.2 Eligibility criteria  

The eligibility criteria were: 

(i) All residential care providers that were listed as nursing homes from the Northland, 

Waitemata, Auckland, Counties Manukau, Waikato, and the Bay of Plenty District 

Health Boards on the Ministry of Health (MoH) certification list, June 2008 (Ministry 

of Health, 2008) and held an Age Related Residential Care  Service Provider 

Agreement with their local District Health Board; and. 

(ii) All nursing homes were accessible within four hours driving distance for 

researchers.  

 

Exclusions were deliberate and explicit so that coverage was not assumed to be wider than 

it, in fact, was (Schneider et al., 2003).  Accordingly, rest homes were deliberately 

excluded as they were not homogeneous with nursing homes.  They have a different fee 

structure, services provider agreement provisions for staffing and different admission care 

needs criteria.  Exclusion of nursing homes occurred as follows: 

(i) Nursing homes operated by District Health Boards (six nursing homes in this 

study) as they had additional funding streams and a different case-mix; and   

(ii) Nursing homes without access to technology required for the data collection. 

 

4.2 Research design   

The design was unique in that it combined very different analytical methods.  The stalwart 

of epidemiology, the RCT was most suitable for answering the primary research questions.  

In any RCT, there are at least two interventions under investigation.  In the current study, 

the two interventions of interest were benchmarking combined with quality improvement 

activities and benchmarking alone.  DEA was employed to answer the secondary research 

question, while care-staff hours and Shortells survey scores were compared with the five 

quality indicators rates to answer the tertiary research questions (Figure 3-4). 

 

A repeated measures design was utilised where the same measures were collected 

multiple times (longitudinally) for each resident but under different conditions so that 

change over time could be assessed.  The longitudinal design provided a mechanism to 

assess and describe changes at a resident level in response to the interventions via 
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comparison of repeated measurements on the same resident at a set time (monthly).  The 

advantages of this design were that it was more powerful than a cross sectional design 

thereby using fewer subjects to achieve a similar statistical power.  Due to the longitudinal 

nature of the study, data was self-reported by facilities.  As there was no repository of data 

this was the only viable method of data collection over such an extended period.    

 

Having both intervention and control groups enabled the impact of two different 

interventions as presented in Figure 4-1 to be assessed.  They were quality improvement 

activities and benchmarking (QIA-intervention) and benchmarking alone (BM-intervention).  

For the evaluation to occur the study was divided into three phases:  

(i) Pre-intervention phase where data was collected without the influence of either 

intervention; 

(ii) Intervention phase where benchmarking commenced and implementation of 

quality improvement activities occurred; and 

(iii) Post-intervention phase where benchmarking continued three-monthly until the 

end of the study for both groups and staff continued to implement imprvements.  

 

As noted, the relationships between the quality indicators and the intervention was 

analysed using both statistical analysis and DEA. 
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Figure 4–1: The research design   
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4.2.1 Recruitment  

Recruitment of nursing homes, rather than individual residents, occurred as the 

intervention focused on influencing the actions of staff in carrying out care processes.  To 

ensure that the sampling frame was as large as possible, the researchers invited all 

nursing homes within four hours drive of central Auckland in the six District Health Boards 

identified in Table 4-1 to participate in the study.  The researcher posted out invitations to 

participate in the study including an information sheet explaining the study, a consent form, 

and a return addressed envelope in June 2008.  All requests for site visits to explain the 

study were accommodated.  Follow up phone calls to all nursing homes that did not return 

a consent form occurred in July 2008.  If acceptance or rejection to participate was not 

established after five phone calls, the nursing home was listed as not contactable and thus 

not consenting to participate.  For those nursing homes consenting, site set ups were 

arranged prior to the data collection commencing.  During the site visit, each nursing home 

manager received further detailed explanation of the objectives, design, and scope of the 

study.  On reconfirming participation in the study, the researcher provided training in the 

detection using the definitions and reporting of the required data via the website 

application.  The provision of the PASS study manual supported these processes.  The 

nursing home managers/registered nurses (RNs) needed to feel that they could cope with 

providing self-reported data over a 15-month period.  

 

4.2.2 Randomisation  

Both analyses required measures of the effect of the interventions; therefore, two groups of 

participants were required: the Quality Improvement Activities group (QIA-group) and the 

Benchmarking group (BM-group).  Clusters of individuals (residents in a nursing home) 

rather than individuals themselves (residents) were randomised.  

 

When undertaking cluster randomisation it was important that elements within a cluster 

were as heterogeneous as possible but also that there was homogeneity between cluster 

means.  Each cluster needed to be a small-scale version of the total population.  Each 

cluster also needed to be mutually exclusive and collectively exhaustive (Eldridge, Ashby, 

Bennett, Wakelin, & Feder, 2008).  After previously addressing most variables, the 

remaining variable for consideration was the number of available beds each nursing home.  
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It was important that there was a spread of nursing home size between the intervention 

and the control groups.  Cluster randomisation was performed via a probability sampling 

strategy that involved successive random sampling of the nursing homes progressing from 

large to small in bed numbers.  Cluster sampling required computing the mean for the 

individual sampling unit and multiplying this by the number of units in the population to 

determine the population's estimated value (Eldridge et al., 2008).  The precision limit on 

this estimate was also computed.  Finally, blinding of researchers who recruited 

participants to allocation status was important.  This was achieved by providing the 

biostatistician with the participants’ research numbers and the number of beds in each 

facility to undertake the process of cluster randomisation (Eldridge et al., 2008). 

 

4.3 Interventions under investigation   

Figure 4-1 fully describes the two interventions under investigation: The QIA-Intervention 

(benchmarking and quality improvement activities), and the BM-intervention (benchmarking 

only). 

 

4.3.1 Benchmarking  

The framework for analysis described in Chapter Three includes the rationale for 

benchmarking.  Quality indicator data were collected and reported by the nursing home 

staff into the password protected and secure PASS-website (Appendix 2).  Facility staff 

reported resident level data every month from October 2008 to December 2009 for the 

following quality indicators: 

(i) Catheters; 

(ii) Falls; 

(iii) Pressure ulcers; 

(iv) Restraints; and  

(v) Urinary tract infections. 

Data were provided by nursing homes via the PASS-website for care-staff hours per 

calendar month for:  

(i) Registered Nurses (RNs);  

(ii) Enrolled Nurses (ENs);  

(iii) Caregivers; and  
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(iv) Resident days (RD).   

 

Data was extracted from the PASS-web application and was saved as an Excel 

spreadsheet (Microsoft Corporation, 2007).  Following a thorough checking of data, it 

aggregated by nursing home research number.  Completion of descriptive analyses 

occurred for each three-month period, and for the whole study, using the numerators and 

denominators described in Table 4-3 to establish nursing home means.  Excel was utilised 

to graph the nursing home means and the mean for all facilities, for each quality indicator.  

The three-monthly benchmarking reports presented as graphs were placed on the PASS-

website as per the schedule set out in Figure 4-1.  E-mails alerted the managers to when 

benchmarking reports were available.   

 

Table 4–3: BM-intervention  

Data for benchmarking  Calculation for benchmarking  

Pressure ulcers as percentage  

 

Number of pressure ulcers/total number of residents x 100  

 

Restraints as percentage of total 
residents  

Number of residents using restraint /total number of residents x 
100 

Falls per 1000 RD 

 

Number of falls/total number of RD x 1000 

 

Urinary tract infections per 1000 RD Number of urinary tract infections/RD x 1000 

Catheters as percentage of total residents  Number of residents with indwelling urinary catheters/total number 
of residents x 100 

Staff hours per residents per day for each 
type of staff and total staffing  

Staffing hours for the month/RD  

Shortells as a score out of 5 for each 
question., each section and overall for 
each facility and a mean score for the 
same  

For each facility a total score of each completed questions 
/number of completed questions x 5   

 

Benchmark reporting to the nursing homes commenced in the sixth month.  Both the QIA- 

and BM-groups were able to access the benchmarking reports on the PASS website by 

entering their user ID and password.  Facilities were able to identify their benchmark by 

their research identification number.  The benchmarking reports remained on the secure 

site for the duration of the study.  For the BM-group, no other feedback was provided 

regarding the benchmarking results during the study.   
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4.3.2 Quality improvement activities  

Again, the framework for analysis in chapter three underpins the rationale for the selection 

of the multifaceted quality improvement activities approach for the intervention as set out in 

Table 4-4, Appendices 5a and 5b, and Figure 4-1.  Provision of the QIA-intervention to the 

QIA-group occurred between April and June 2009.  The quality forums followed the site 

visit, introduction of the flip chart and DVD.  Support was available on request during the 

rest of the study.  The BM-group facilities were provided with the QIA-intervention 

resources once the study had been completed. 

 

Table 4–4: The QIA-intervention 

Quality Improvement 
Activity 

Description  

Benchmarking  As described in Section 4.3.1. and also with explanation and 
advice at during the site visit for the  intervention  

Individual site visits and 
advance practice nursing 
support  

(i) By an advanced practice gerontological nurse to 
provide expert advice on: 

(ii) Benchmarking both quality indicators and the Shortells 
survey results; 

(iii) How it could be used for quality improvement activities 
to improve resident outcomes; 

(iv) Deliver and provide education about the best-practice 
Flip Chart content 

(v) Answer other questions about best practice related to 
the quality indicators  

Flip Chart –  Best-practice 
for preventing harm 

 (Appendix 5a) 

Provide best practice information via a flip chart for: 
(i) Catheters; 
(ii) Falls; 
(iii) Pressure ulcers;  
(iv) Restraints; and  
(v) Urinary tract infections. 

DVD – Voice over power 
point presentations for 
preventing harm 

( Appendix 5b) 

A DVD containing voice-over Power Point presentations was 
developed by the researcher to supplement the information in the 
flip chart posted out for: 

(i) Catheters; 
(ii) Falls; 
(iii) Pressure ulcers;  
(iv) Restraints; and 
(v) Urinary tract infections. 

Quality forum Teleconferences x 2 where best-practice and stories of success were 
discussed for:   

(i) Catheters; 
(ii) Falls; 
(iii) Pressure ulcers;  
(iv) Restraints; and 
(v) Urinary tract infections.  
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The best practice Flip Chart about protecting residents from harm-included guidance about 

resources, care practices for the RNs and information for the caregiver as follows: 

· Key considerations for protecting residents from harm;  

· Key reminders for direct care-staff and registered nurses;  

· A clinical audit cycle;  

· Pressure ulcer prevention;  

· Falls prevention; 

· Urinary tract infections; 

· Indwelling urethral catheters use and management; and  

· Restraints use prevention.  

 

Following the site, visits the researcher mailed out the best practice; voiced-over, 

PowerPoint presentations burned onto DVDs to each nursing home in the QIA-group.  The 

content provided additional information to the PASS best practice Flip Chart.  Each 

education session was between 20 and 30 minutes.  As the education sessions could be 

replayed it was envisaged that the sessions were accessible by all direct care-staff.  

 

During the intervention period, facilities in the QIA-group were divided into two groups to 

enable small group discussions.  The researcher initiated the teleconferences ringing the 

nursing homes and inviting the delegated RN to the voluntary teleconferences.  The 

discussions focused on sharing activities in the QIA-group nursing homes that had resulted 

in success in reducing adverse events.    

 

There was a three-month period allowed for the intervention, April to June 2009.  During 

this period, the researcher, an experienced advanced practice gerontological nurse, visited 

each QIA-group site allowing a day at each nursing home.  The purpose of the visit is 

summarised in Table 4-4.  The Shortells survey, quality indicator, and staffing 

benchmarking reports, in colour, for the period October to December 2008 were delivered 

and also available on the PASS-website.  The researcher presented and discussed the 

benchmarking reports with the nurse manager and/or clinical manager and other staff.  

This was designed to support the effective use of the benchmarking.  Then the researcher 

presented the Flip Chart, discussed it, and provided guidance on how to use it.  In addition, 
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other questions raised were answered or staff were directed to best practice guidelines 

available on the Internet.  Facilities were able to contact the researcher by phone if they 

had further questions related to the benchmarking, and/or the best practice Flip Chart or 

power point presentations and to request additional site visits.  

 

4.4 Outcomes  

4.4.1 Primary outcomes  

The key outcomes of interest were residents being free from adverse events.  The 

outcomes, considered as incident/prevalence rates and as adverse event free days 

(PASS-days), were applied to assess the impact of the interventions in the QIA- and the 

BM-groups.  The key outcomes of interest were residents being free from adverse events:   

(i) Catheters; 

(ii) Falls; 

(iii) Pressure ulcers; 

(iv) Restraints; and    

(v) Urinary Tract Infections. 

Based on previous studies as presented in the literature review it was reasonable to expect 

that the QIA-intervention and/or BM-intervention as described previously in Chapter Three 

would support a significant reduction in the event rates and/or an significant increase in 

PASS-days of the above quality indicators. 

 

4.4.2 Secondary outcomes 

The model for analysis was described in Section 3-2.  The key outcome of interest was the 

production of care that resulted in the residents being free of adverse events (PASS-days).  

To assess this, inputs and outputs applied in the DEA model are set out in Table 4-5.  

DEA, discussed in chapter three, was utilised to assess if it provided further information 

about the outcomes over and above the primary outcomes. 
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Table 4–5: Secondary analysis-inputs and outputs  

DEA Model  Inputs Outputs 

Model 1  

variable returns to scale (VRS) 
input orientation  

RN/EN hours 

Caregiver Hours 

Resident Days 

Model 2  

VRS, output orientation  

DEA staffing target hours 
from Model 1 

PASS-days 

Falls 
Pressure ulcers 
Restraints 
Urinary tract infections 
Catheters 
Combined PASS-days 

 

4.4.3 Tertiary outcomes 

The tertiary research was expected to confirm or refute if staffing levels and/or skill mix 

significantly influenced the number of adverse events or if PASS-days increased as 

measured by the quality indicators listed above.  In addition, the research was expected to 

confirm or refute if leadership as measured by the Shortells survey affected the number of 

adverse events or if PASS-days increased as measured by, the quality indicators listed 

above.  Section 3-3 described the model for tertiary analysis.  The two outcomes of interest 

and the outcomes measures are detailed in Table 4-6.   

 

Table 4–6: Tertiary analysis  

Question  Data  Measures 1 Measures 2 

Staffing and 
quality indicators 
relationship 

Resident and 
facility level 
data  

RN and EN hours 

Appendix 4 

Caregiver hours 

Appendix 4 

Quality indicators  

· Catheters 

· Falls 

· Pressure Ulcers 

· Restraints  

· Urinary tract infections  

Leadership and 
quality indicators 
relationship  

Resident and 
facility level 
data 

Modified Shortells 
Survey  for  nursing 
homes (sections 1 
and 2 and 
combined)   

Appendix 3 

Quality indicators  

· Catheters 

· Falls 

· Pressure Ulcers 

· Restraints  

· Urinary tract infections 

 

4.5 Data collection  

This study required a range of data to be collected over a 15-month period (1/10/2008 to 

31/12/2009).  This allowed for the pre and post-intervention periods.  Rantz et al. (2004) 
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recommends that studies should examine six consecutive months of data to check for 

stability.  Therefore, the pre and post intervention periods in this study were six months 

each.  Nursing home staff self-reported data from their current incident, adverse events, 

infections and restraint registers or resident’s clinical notes into the website database.  

Table 4-7 presents the data collection requirements.  Appendix 2 provides the details of the 

data collection into the website.  

 

Table 4–7: Data collection timetable 

Data collection  Purpose Frequency Commenced  Completed  

via Website     

Available beds 

Resident days  

Descriptive data Monthly  Started 1/10/08 Completed 
31/12/09 

Staffing  

(i) Nurse manager  
(ii) RN 
(iii) EN  
(iv) Agency staff  

Input measures  Monthly  Started 1/10/08 Completed 
31/12/09 

Resident days  Output measure Monthly  Started 1/10/08 Completed 
31/12/09 

Quality indicators  

(i) Catheter 
(ii) Falls 
(iii) Pressure ulcers 
(iv) Restraints 
(v) Urinary tract 

infections  

Outcome 
measures  

Monthly  Started 1/10/08 Completed 
31/12/09 

Resident demographic information  Descriptive data Monthly  Started 1/10/08 Completed 
31/12/09 

via questionnaires     

Nurse manager/ provider form To obtain 
demographic 
data  

Single point  November 2008 Update major 
changes  

Nurse/site manager questionnaire 
post data collection  

To obtain 
information on 
the acceptability 
of the 
interventions 

Single point  December 2009 December 
2009 

Modified Shortell’s  

survey 

To obtain the 
staff view of  
leadership, 
communication, 
teamwork and 
relationships 

Two point  October or 
November 2008 

Repeated 
October or 
November 
2009 
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4.6 Statistical concerns  

4.6.1 Primary analysis  

Both the experimental method and the method of statistical analysis must be consistent.  A 

distinctive feature of this study was the longitudinal study method using repeated time 

measures and the cluster randomisation of the residents within the nursing homes.  

Repeated measures are rarely if ever perfectly correlated.  Therefore, repeated measures 

from a single subject provided more independent information than a single measure 

obtained from a single subject (Diggle, Heagerty, Liang, & Zeger, 2001).   

 

It was important to consider the effect of the cluster-based study.  Failing to achieve this 

could have underestimated the standard error of the intervention resulting in a tendency to 

bias p-values downward, risking a spurious claim of statistical significance.  This is due to a 

potential lack of independence among members of the same cluster (Chuang, Hripcsak, & 

Jenders, 2000). Section 4.1.1 addressed the design effect in cluster randomisation. 

 

Following statistical advice, a general linear mixed (GLM) model was considered 

appropriate for analysis as it had the ability to model nonlinear, individual characteristics 

encountered in longitudinal data sets (Krueger & Tian, 2004). In this study, the primary 

analysis was undertaken at individual resident level.  Further analysis using the same 

statistical analysis design described below was undertaken at nursing home level.  

 

GLM models for repeated measures and clustered data were used to investigate whether 

the changes over the months in the outcomes for residents between the pre and post-

intervention periods differed for the two interventions groups; BM- and the QIA-groups.  

This allowed for the characterisation of group and individual behaviour patterns in a formal 

way to acknowledge both group and individual differences and to incorporate additional 

covariates.  Furthermore, any missing data was able to be accommodated and time could 

be treated as a continuous or categorical variable or both which was important in this study 

as residents were admitted and discharged throughout the study (Krueger & Tian, 2004).  

A GLM model is an extension of the class of generalised linear models in which random 

effects are added to the linear predictor.  The incorporation of random effects is a natural 

way to model or accommodate correlation in the context of a nonlinear model for non-
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normal data.  It allows the magnitude of the variance of each measurement to be a 

function of its predicted value that, in this study, was the predictive means for each quality 

indicator (Diggle et al., 2001).  The appropriate link function28 was used depending on the 

distribution of the data.  The nursing home was included as a random effect to allow for the 

clustering of residents by nursing home.  Time was included as a repeated measure and 

the correlations between the measurements on the same resident were modelled using an 

auto regressive covariance structure. 

 

The difference in the change over time between the two intervention groups was tested by 

firstly forming two dummy variables, which represented the slope in the pre and post-

intervention time respectively.  These were equivalent to the month by period (pre or post) 

interaction.  The time in which the intervention took place was not included; however, a 

variable was added that allowed the starting point post-intervention to be at a different level 

to the finishing point pre-intervention.  Then a three-way interaction between the 

intervention group and the pre and post dummy variables was tested.  Age and gender 

were added to the model to see if these had an effect on the outcome.  Where a negative 

binomial distribution was assumed a negative binomial regression based on a 

generalisation of the Poisson distribution accounted for the skewed nature of the data.   

 

The tests for hypotheses for the fixed effects such as in the intervention group used F tests 

to compare variances at a resident level whereas when analysing data at nursing home 

level likelihood ratios (which have asymptotic Chi-square distributions) were computed.  

The goodness of fit of a statistical model describes how well it aligns to a set of 

observations.  The measure of goodness of fit summarises the discrepancy between the 

observed values and the values expected under the model in question.  A chi-squared ( 2) 

test is any statistical hypothesis test in which the sampling distribution is a chi-squared 

distribution when the null hypothesis is true.  It may be asymptotically true, meaning that 

the sampling distribution (if the null hypothesis is true) can be made to approximate a chi-

squared distribution as closely as desired by making the sample size large enough.  

 

                                                      

28  The link function provides the relationship between the linear predictor and the mean of the distribution 
function (Diggle, Heagerty, Liang, & Zeger, 2001, page 345).  
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An F test is any statistical test in which the test statistic has an F distribution under the null 

hypothesis.  It is used when comparing statistical models that have been fitted to a data 

set, in order to identify the model that best fits the population from which the data were 

sampled.  The test statistic in an F test is the ratio of two scaled sums of squares reflecting 

different sources of variability.  These sums of squares are constructed so that the statistic 

tends to be greater when the null hypothesis is not true.  In order for the statistic to follow 

the F distribution under the null hypothesis, the sums of squares should be statistically 

independent and each should follow a scaled chi-squared distribution.  The latter condition 

is guaranteed if the data values are independent and normally distributed with a common 

variance. 

 

4.6.2 Secondary analysis  

The model for analysis (Section 2.16 and Section 3.2) sets out the non-parametric method, 

namely DEA, for calculating efficiency or inefficiency.  The DEA formula models are 

reported in Appendix 6.  To identify the most efficient and effective facilities for each of the 

outcomes and combined outcomes in one model the efficiency scores from model one (x-

axis) and model two (y-axis) were plotted on scatter graphs.  Median scores were used to 

split the scores into four quarters representing: (1) high efficiency and high quality, (2) 

lower efficiency with high quality (3) high efficiency with lower quality and (4) lower 

efficiency and lower quality.  The key question concerning DEA in respect to the nursing 

homes was whether the analysis added any tangible benefits to the study.  Pragmatically 

this could be addressed by focusing on the following specific areas:  

(i) Which facilities performed well at both quantity and quality of service provision?  

(ii) Which facilities had good quality of service provision but not quantity? 

(iii) Which facilities performed well at quantity of service delivery but not quality and 

(iv) Which facilities were good at neither quantity nor quality of service delivery? 

 

Once the Model two DEA efficiency scores were calculated for each nursing home for each 

month the nursing home means and standard deviations were calculated for the full period 

of the study, the pre-intervention period, during the intervention and the post-intervention 

period.  The coefficients of variation (the ratio of the standard deviation to the mean) were 

http://en.wikipedia.org/wiki/Statistical_test
http://en.wikipedia.org/wiki/Test_statistic
http://en.wikipedia.org/wiki/F-distribution
http://en.wikipedia.org/wiki/Null_hypothesis
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http://en.wikipedia.org/wiki/Model_selection
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calculated to gauge the dispersion of the probability distribution around the mean.  It is a 

useful statistic for comparing the degree of variation from one data series to another, even 

if the means are drastically different from each other (Swinscow & Campbell, 2002).  

Finally, the post-intervention coefficient of variation was compared with the pre-intervention 

scores to assess the amount of change between the periods.  The DEA application did not 

explicitly address the relationship of environmental factors in performance therefore it was 

necessary to consider their relevance.  This was achieved by considering whether there 

were common factors in either the top or bottom 10 percent of the nursing homes as 

judged by their DEA quality scores for each of the quality indicators.  

 

The final step was to investigate if the results of DEA aligned with the descriptive analysis 

benchmarking scores of each quality indicator.  This is intended to corroborate the results 

of the two different methods, and provide confidence in using DEA for future benchmarking 

of quality of care (Andrew & Halcomb, 2009).  In this study, it was important to assess if, in 

fact, the DEA quality scores were reflective of effectiveness (quality) as well as efficiency.  

If this was the case, it would validate the DEA models used as being appropriate for use in 

assessing performance in nursing homes and giving a more balanced picture of success.  

The benchmarking scores for the quality indicators, either as an incident or prevalence 

rate, were compared to the DEA quality scores for each quality indicator by facility.  It was 

expected that where there was a high (close to 100%)  DEA quality score, the 

benchmarking quality indicator rate would be low. 

 

4.6.3 Tertiary analysis 

The tertiary analysis investigated the relationship between the quality indicators and care-

staff.  This required adding nursing home variables concerning staffing levels to the GLM 

model which were subsequently converted into a resident bed day and different 

combinations according to permanent or agency and regulated staff or not.  Finally, if the 

three-way interaction was not significant and there was no indication that there was a 

difference in the way the two interactions had influenced that outcome, the data from the 

two groups were combined and the change over time was investigated using this model.  

To assess and describe the relationship of relationships/communications and 

teamwork/leadership on the quality indicators, two separate mean sub-scores were 
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obtained from the staff at each nursing home.  This was achieved by repeating the survey 

before and after the intervention period.  Where the data was missing at the first point, the 

Shortells scores from the other time point were used.   

 

Quantitative data, obtained from the nursing homes via the PASS-website was saved as 

an Excel spreadsheet (Microsoft Corporation, 2007) and after checking for errors and 

missing data; the data were imported into the Statistical Analysis System SAS (SAS 

Institute Inc. Cary NC) for analysis.  Procedures used were GENMOD, GLIMMIX and 

MIXED. 

 

4.6.4 Statistical interpretation  

A result is said to be statistically significant if it is unlikely to have occurred by chance.  The 

amount of evidence required to accept that an event is unlikely to have arisen by chance is 

known as the significance level or critical p value.  Generally, most clinical trials determine 

a result as statistically significant using the level of probability 0.05 or less expressed as a 

p value (Krageloh, 2008; Swinscow & Campbell, 2002). Traditionally, the null hypothesis 

has been rejected at p<0.05.  However, this is an arbitrary division and researchers are 

now being challenged to re-evaluate how p values are interpreted and presented.  Sterne 

and Smith (2001, p. 229) advocate that the precise p value should be presented and 

interpreted according to Figure 4-2, whereby p values greater than 0.05 , although not 

conclusive, can provide evidence against the null hypothesis (Sterne & Smith, 2001).   
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Figure 4–2: Suggested interpretation of p values  

  

The reliance on statistical significance testing alone may have little relevance to clinical 

significance (J. M. Bland & Altman, 1995).  Clinical significance relates to whether findings 

are important, or potentially important, to the clinical population, and therefore of interest in 

this study.  Clinical significance is often difficult to delineate.  Stratford et al (1996) stress 

that clinical significance can be likened to “beauty” in that “clinical significance is often 

unique to the beholder” (Stratford, 1996 p.1119).  However, more pertinent to the study is a 

level that can describe a clinical difference because it provides information as to whether a 

particular approach may be helpful for a specific population group (LeFort, 1993).  Rantz et 

al. (2001) in a similar study accepted clinical significance at p<0.10.  This current study 

complied with traditional approaches around significance levels, in that p<0.05 was chosen 

as the level of significance for initial discussion, but the actual p values themselves are 

presented in the findings, so that the associated strength of evidence such values imply 

can be clearly seen and further discussed. 

 

Bland and Altman (1995) state that many trials undertake multiple significance tests; 

therefore, a solitary statistically significant result should be interpreted with caution, as this 

may be the one-in-20 result we would expect to find by chance alone.  Because of this, 
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adjustment for multiple tests has been discussed extensively in literature.  The Bonferroni 

method multiplies the observed p value from significance tests by the number of tests.  

This technique is correct when all tests are independent of one another.  However, this 

method has been discredited by Bland and Altman (1995), who state multiple outcome 

measurement tests are not independent of one another; rather, they are highly correlated 

and use of the Bonferroni method is inappropriate and may result in failure to find real 

differences (J. M. Bland & Altman, 1995).  Corroborating this,  Rothman (1990 p.43) 

argued against the use of adjustments for multiple tests as it marginalises the interpretive 

problem (Rothman, 1990).  Accordingly, p values have not been adjusted in the current 

study. 

 

4.7 Reliability and validity  

Whitehead (2007) informed this current study about the feasibility of what data could be 

collected.  For this research, a number of measures were undertaken to increase the 

reliability and validity of the study.  To ensure that datasets were complete, each facility 

was required to tick a box when they had completed the data entry each month.  On 

downloading the data from the website each month, the lead researcher checked to be 

sure all the required information was provided and for possible errors in the data.  The 

researcher was able to reference the research identification number back to the nursing 

home list and contact the facility if there was a query with the data.  Resident days were 

calculated from resident data entered into the PASS-website and were reconciled to the 

resident days entered by the facility staff.  This allowed for checking that all admissions 

and discharges were accounted for.  

 

As far as possible, definitions that were commonly in use within the residential care 

industry in New Zealand were used.  The definitions were included in the data collection 

manual, explained at the time of the set up and were readily available from the website to 

enhance the accuracy of self-reporting and interrater reliability.  This was also designed to 

minimise ascertainment and detection bias.  Interrater reliability was a potential issue when 

self-reporting data and a number of people were collating and entering the data.  To control 

for this, the data manager was an RN who routinely undertook this work at the nursing 

home.  These RNs remained fairly consistent throughout the study.  However, where a 
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new person was delegated this task the researcher provided an additional site visit, 

training, and support.  

 

When using self-reporting by the facility staff, it has been recognised that there is potential 

for inaccurate use of the definitions and for under-reporting of the adverse events (K. B. 

Stevenson, Moore, Colwell, & Sleeper, 2005; K. B. Stevenson et al., 2004; Tannen, Dietz, 

Dassen, & Halfens, 2009).  However, researchers have indicated that while a small 

number of RAI-LTC quality indicators had limited reliability, the vast majority of the RAI-

LTC quality indicators are reliably measured across the majority of nursing facilities using 

self-reporting processes (Mor, Angelelli, Jones et al., 2003; N. J. Zhang, Paek, & Wan, 

2009).  It was recognised that selecting appropriate quality indicators and suitable 

definitions to measure quality was challenging.  Chapter Three provides the rationale for 

the selection of and definitions for the quality indicators.   

 

The study design incorporated cluster randomisation which involves a group being 

allocated to treatments rather than randomisation of the individual (Torgerson, 2001). For 

this study, cluster randomisation was used for practical reasons and to minimise treatment 

contamination between participants in the intervention and comparison groups (Torgerson, 

2001).  There were fewer barriers to internal validity as individual residents were not 

recruited.   

 

4.8 Ethical concerns  

4.8.1 Ethics approval  

 Expedited ethics approval was granted for the study described in Figure 4–1 by the New 

Zealand MoH Multi-Regional Ethics Committee on 1st May 2008 (Appendix 1), with the 

reference MEC/08/16/EXP.  The RCT was registered with the Australian New Zealand 

Clinical Trials Registry on 5th April 2011; the registration number was 

ACTRN12611000486921. 

 

4.8.2 Informed consent  

Although resident identifying information such as the National Health Index and the 

resident name were entered into the PASS-website, the researcher did not have access to 
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this information and, therefore, was unable to indentify residents.  Each resident was 

allocated a non-identifying research identification number that was the unique identifier for 

the research team.  Therefore, consent from residents was not required. 

 

4.9 Summary 

Ethical guidelines were adhered to throughout this study, ensuring that both confidentiality 

and anonymity were upheld.  Whitehead (2007) provided valuable insight regarding the 

practicalities of collecting quality indicator and staffing data in residential care.  The main 

investigation was a multiple methods approach to strengthen the study design as both RCT 

and DEA designs and analysis were implemented.  Different clusters of residents provided 

diverse quality indicator data for assessing the impact of the BM- and QIA-interventions.  

The interventions utilised in this study have been described and reliability and validity 

methods outlined. 
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Chapter Five:  Results  

“Science is perhaps the only human activity in which errors are 
systematically criticized and, in time, corrected."  

Karl Popper (1902-1994) 

5.1 Introduction  

The defining characteristic of a longitudinal study is that individuals are measured 

repeatedly over a period of time (Diggle et al., 2001).  This chapter describes the results 

from the analysis of monthly resident and staffing data from nursing homes in New Zealand 

collected over 15 months via the website application for the Randomised Controlled Trial 

(RCT).  Both resident level and facility level data are considered.  The intervention group is 

referred to as the Quality Improvement Activities (QIA) group, and the control group as the 

Benchmarking (BM) group.   

 

Section one, describes the sample characteristics, recruitment, nursing homes and their 

residents, and a summary of the quality indicator data.  Section two portrays the primary 

results of the outcomes of the Randomised Control Trial (RCT).  Section three reports the 

secondary results of the Data Envelopment Analysis (DEA) application.  Section four 

contains the tertiary results of the association between the staffing, and the quality 

indicators and the Shortells scores and the quality indicators.  Finally, the acceptability of 

both the data collection methods and the interventions themselves are discussed. 
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Section One: Sample Characteristics 

5.2 Recruitment and participation  

The study population included 137 nursing homes certificated to operate in Northland, 

Waitemata, Auckland, Counties Manukau, Waikato, and Bay of Plenty District Health 

Boards catchment areas; there were 5556 beds, all within a four-hour drive of central 

Auckland.  Six nursing homes operated by District Health Boards were excluded.  Of the 

remaining 131 nursing homes, 40 consented to participate.  Despite a concerted effort to 

contact all facilities, 30 did not respond to the invitation, and 61 refused to participate.  Of 

the 40 nursing homes agreeing to take part, 34 started data collection and 32 were in the 

study at the time of the intervention meet the sample size requirement.  Figure 5-1 

describes the recruitment and participation for this study. 
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Figure 5–1: Study participation  

 

No research can escape the problem of non-responses and refusals; even an 

understanding of why they occur does not ensure the participation of all potential 

participants (Barriball & While, 1999).  As depicted in Table 5-1, refusals included a range 

of reasons that were reflective of the industry at the time.   

 

 

 

All eligible nursing homes as at June 2008 in Northland Waitemata, Auckland, Counties Manukau, 

Waikato and Bay of Plenty District Health Board regions 

N = 131 nursing homes after exclusions

Recruited 

N = 40

30.4%

Quality improvement 

activities (QIA) group 

N = 17

Benchmarking only (BM) 

Group 

N = 17

Cluster randomisation 

N = 34

6 withdrew during set up and before randomisation was completed 

Data collection started 

N = 17

1 withdrew at 1 month

Data collection started

N = 17

1 withdrew at 3 months 

Intervention QIA

  started at 6 months 

N = 16 (94.1%)

Control Benchmarking 

started at 6 months 

N = 16 (94.1%)

QIA Completed 

 N = 16

Benchmarking 

completed 

N = 16

Residents 

N = 1327

 

Residents 

 N = 1331
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Table 5–1: Non-consenting nursing homes  

Not consenting to participate in the study  Nursing homes 

Reasons: 

Unable to contact on follow up 

Refused 

 

30 

61 

Reasons for refusal:  

New ownership or just opened 

New nurse manager, clinical leader  or site manager 

Too busy or certification due 

Too difficult  

Refusals by owner/manager other than the site  manager   

No reason given  

 

7 

11 

24 

2 

15 

2 

 

During the site set up visits, six facilities withdrew explaining that they had staffing and/or 

workload issues; another facility withdrew after one month of data collection, and a second 

facility withdrew after three months due to changes in senior management.  These 

withdrawals occurred before the commencement of the intervention so the data was not 

included in the results.  The remaining 32 facilities completed the data collection for 15 

months.  The researcher undertook multiple site visits to support facility staff and provide 

retraining as staff changes occurred.   

 

5.3 Nursing homes  

Appendix 7 provides a detailed summary of the nursing home demographics.  The most 

common size of facilities participating in the study was 21 to 40 beds (Table 5-2).  

 

Table 5–2: Nursing home location and size  

District Health 
Board 

20 or 
less beds 

21 – 40 
beds 

41 – 60 
beds 

61 – 80 
beds 

More than 80 
beds 

Total  

Auckland   5 1   6 

Bay of Plenty  1  1 1 3 

Counties 
Manukau  

2 5 1 1 1 10 

Northland  1     1 

Waitemata   5  1 1 7 

Waikato  2 3    5 

Total  5 19 2 3 3 32 

Percentage % 15.62 59.38 6.25 9.38 9.38  
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There was an even distribution of facilities across the QIA- and BM-control groups by size.  

The largest proportion of the facilities (81.25%) was under 60 beds in size.  Of the 

participating facilities, 18 (56.31%) also provided rest home (including dementia units) as 

well as nursing home level care.  The remaining 14 (43.69%) provided only nursing home 

level care.  Three nursing homes provided psychogeriatric nursing home beds.  There 

were four rural facilities (12.5%); the rest were in small to large urban settings.  This was 

similar to the national rural/urban mix of facilities (Grant Thornton, 2010).  For the 

participating nursing homes, ownership was 75 percent for-profit and 25 percent not-for-

profit.  The ownership mix was similar to the findings of Grant Thornton (2010).  Table 5-3 

indicates that there was a small level of variation in the ownership mix across the District 

Health Boards.  All facilities had certification and a service provider agreement with their 

respective District Health Board.  Certification periods are summarised in Table 5-4 

 

Table 5–3: Ownership type and group association 

Facility characteristics  

N=32 

Ownership 

For-profit 

% 

Ownership 

Not-for-profit 

% 

Stand 
alone 

Facilities 

% 

Group 
owner 

10 or less 
facilities 

% 

Group 
owner 

of more 
than 10 
facilities 

% 

Auckland   66.67 33.33 83.3  16.6 

Bay of Plenty  100.00  66.6  33.3 

Counties Manukau 80.00 20.00 50.00  50.00 

Northland  100.00    100.00 

Waitemata 71.43 28.57 28.57 14.28 57.14 

Waikato 60.00 40.00 60.00  40.00 

All facilities   75.00 25.00 53.13 3.13 43.75 

 

Table 5–4: Certification  

Certification  period More than 3 years 3 years 2 years of less 

Auckland 1 5 - 

Bay of Plenty - 1 2 

Counties Manukau - 8 2 

Northland - 1 - 

Waitemata - 4 3 

Waikato - 3 2 

Percentage of the facilities 
in the study (%) 

 

3.13 

 

68.75 

 

28.12 
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One facility gained certification for four years.  Seven facilities achieved a continuous 

improvement rating for at least one standard during their last audit; one of these facilities 

gained continuous improvement ratings for three standards.  Only one facility met all the 

requirements for all standards (Ministry of Health, 2011a).  The majority of the facilities 

were certified for the standard period of three years.  Some nursing homes achieved only 

one-year certification because of change in ownership or sub-standard performance.  As 

the reason for one-year certification was not published, it was not possible to assess if 

there was even distribution of these facilities in relation to sub-standard performance 

between the QIA- and BM-groups. 

 

5.4 Residents  

In total, there were 2,658 residents included in the study.  Table 5-5 describes the age, 

gender, and ethnicity of residents.  Cluster randomisation of the facilities resulted in even 

distribution of the residents between the QIA-group (1,327) and the BM-group (1,331).  The 

median age at 85 years was one year lower than reported in the OPAL study (Boyd et al., 

2008). The mean age was 83.85 and 82.52 in the QIA- and BM-groups, respectively.  In 

the main, the residents were New Zealand European 93.24 and 91.32 percent in the QIA- 

and BM-groups, respectively, compared to 89.1 percent in the OPAL study (Boyd et al., 

2008). 

 

Table 5–5: Resident characteristics  

Characteristics  QIA-Group BM-Group Total  

Number of residents during 
the study 

1327 1331 2658 

Mean number of residents 
per month   (Range)  

634 615-663) 675 (657-695) 1309 (1278-1358) 

Total RD   17465 19082  

Median age in years (range) 85 (16-105) 85 (18-106)  

Mean age in years (SD) 83.85 (9.54) 82.52 (11.04)  

Females %  58.78 59.65  

New Zealand European % 93.24 91.32  

Māori % 2.23 2.86  

Pacific Islands % 1.68 1.79  

Asian % 1.32 2.29  

Other % 1.54 1.75  
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Although all residents underwent a functional assessment prior to admission, there was no 

standardised mandatory functional assessment process, post admission.  Therefore, 

accurate and comparable case-mix and acuity data for the duration of the study was not 

available.  Nursing homes supplied information about the resident care needs at the time of 

admission (Table 5-6) and were similar in both groups.  The QIA-group had more residents 

admitted with behaviours that caused concern.  This was because there were two large 

facilities with dedicated psychogeriatric beds in the QIA-group whereas there was only one 

small facility with dedicated psychogeriatric beds in the BM-group.  In addition, the QIA-

group admitted more residents for end-of-life care.  

 

Table 5–6: Residents care needs on admission  

Care needs on admission  QIA-Group 

% 

BM-Group 

% 

Required assistance with activities of daily living  28.25 29.71 

Very dependent with activities of daily living  13.24 12.36 

Behaviour concerns  1.30 0.86 

End-of-life care  5.92 3.10 

Specific registered nurse interventions  2.84 2.42 

 

In Table 5-7, the residents’ primary health problems at the time of admission are 

summarised.  It reflects the differences noted above with the levels of dementia and cancer 

indicated as the primary problems at the time of admission.  

 

Table 5–7: Resident’s primary health problem on admission  

Primary health problem at time of admission  QIA- Group 

% 

BM-Group 

% 

Respiratory  3.16 3.70 

Cardiac  2.52 2.74 

Renal  0.40 0.57 

Injury related  4.84 2.43 

Neurological excluding dementia  16.40 20.62 

Neurological dementia  16.34 10.83 

Cancer  2.18 1.86 

Other  5.72 5.69 
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5.5 Occupancy  

Table 5-8 displays the occupancy data for participating nursing homes.  Variance in 

available beds occurred over the months because some facilities were able to use beds for 

either rest home or nursing home levels of care (swing beds).  Two nursing homes with 

available bed numbers below 20 at the start of the study increased the number of available 

beds to 25 before the end of the study. 

 

Table 5–8: Occupancy 

Characteristics Nursing homes N=32 

Mean number of available beds per month  1320 

Mean number of available beds per facility per month (range) 41.22 (16 – 116) 

Mean number of occupied beds per facility per month 37.32 

Mean number of resident bed days per month 36531 (417 – 2460) 

Mean occupancy % (range) 90.47 (64.86 – 100) 

Mean number of admissions per month (range) 116 (range 98 – 139) 

Mean number of discharges per month (range)  113 (range 86 – 152) 

Mean length of stay in years  (range) 2.37 (1.38 – 4.78) 

 

The mean occupancy over 15 months was 90.47 percent.  This was similar to the reported 

occupancy in the OPAL study (89%) (Boyd et al., 2008) and in the Aged Residential Care 

review (90%) (Grant Thornton, 2010). 

 

The length of stay was different for the QIA-group: 2.29 years (range 1.40-3.19) compared 

to the BM-group 2.47 years (range 1.38-3.19).  The dispersion from the mean for length of 

stay was greater in the BM-group compared to the QIA-group (SD=0.80 and 0.50 

respectively).  The mean length of stay across all facilities (2.37 years) was similar to the 

2.36 years in 2008 reported in the OPAL study (Boyd et al., 2008). The shortest mean 

length of stay was reported by a small rural facility that provided a much greater level of 

short stay options to its local community, while the facility with the longest length of stay 

only catered for psychogeriatric residents.  Figure 5-2 presents the number of admissions 

and discharges/deaths each month of the study.  The mean number of admissions per 

month (116) was slightly higher than the mean number of discharges/deaths (113) per 

month.  In the main, utilisation of beds appears to be reasonably constant, although there 

was a trend of higher admissions and discharges/deaths during the winter and spring. 
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Figure 5–2: Admissions and discharges  

 

5.6 Quality Indicators       

Aggregation to facility level of the quality indicator data collected from October 2008 to 

December 2009 as incidence or prevalence rates occurred for benchmarking purposes 

(Table 5-9).   

 

Table 5–9: Quality indicators rates  

Quality indicator  

 

Oct-Dec 
08 

Jan-Mar 
09 

Apr-Jun 
09 

Jul-Sep 
09 

Oct-Dec 
09 

15 
months 

Catheters prevalence 
rate % (range) 

3.38 

(0-18.3) 

4.72 

(0-23.1) 

4.57 

(0-23.9) 

4.66 

(0-21.7) 

4.42 

(0-20.7) 

4.46 

(0-20.9) 

Falls incidence rate per 
1000 RD (range) 

7.43 

(1.5-20.3) 

8.60 

(0.4-21.9) 

9.09 

(0.6-22.8) 

8.32 

(1.4-25.9) 

8.52 

(1.8-17.2) 

8.39 

(2.4-20.6) 

All pressure ulcers 
prevalence rate %  
(range) 

3.25 

(0-10.5) 

 

3.84 

(0-30.2) 

 

3.55 

(0-33.9) 

 

3.16 

(0-28.5) 

 

3.19 

(0-22.9) 

 

3.40 

(0-24.0) 

 

Restraints prevalence 
rate % (range) 

23.08 

(0-77.8) 

25.33 

(0-77.1) 

25.39 

(0-73.1) 

22.58 

(0-68.9) 

20.90 

(0-61.5) 

23.45 

(0-71.7) 

Urinary tract infections 
incidence rate per 1000 
RD (range) 

1.48 

(0-4.6) 

1.90 

(0-9.2) 

1.70 

(0-7.0) 

1.59 

(0-6.2) 

1.51 

(0-5.8) 

1.63 

(0.3-5.8) 

 Note: RD is resident days 

 

0

25

50

75

100

125

150

175

The PASS Study

Discharges/Deaths and Admissions by Month 

Discharges/deaths Admissions 



Chapter Five: Results  

199 | P a g e  

 

When comparing the quality indicator rates for the 3-month period prior to the 

commencement of the intervention with the three month period at the end of the post-

intervention period (Table 5-10) the prevalence or incidence rate for each of the quality 

indicators decreased.  For pressure ulcers, restraints, and urinary tract infections the 

change was greater than 15 percent. 

 

Table 5–10: Reduction in quality indicator rates pre- and post-intervention  

Quality Indicator  Jan-Mar 
09 

Oct-Dec 
09 

Change  

between 
periods 

Reduction 

between the 
periods  

% 

Catheters prevalence rate (%)  4.72 4.42 0.30 6.36 

Falls incidence rate (per 1000 RD)  8.60 8.52 0.08 0.93 

All pressure ulcers prevalence rate (%)   3.84 3.19 0.65 16.93 

Restraints prevalence rate (%)  25.33 20.90 4.43 17.49 

Urinary tract infections incidence rate (per 
1000 RD)  

1.90 

 

1.51 

 

0.39 20.53 

 

Over 15 months, 5.40 percent of all residents had a catheter at some point in time.  The 

incidence rate for indwelling urethral catheters was 1.59 per 1000 RD and the prevalence 

rate for all facilities was 4.46 percent: BM-group 4.63 and QIA-group 4.30 percent.  The 

mean number of new catheter orders per month was 6.93 (SD=4.03).  Catheter use was 

lowest at the start of the study.  Forty-two residents had a catheter on the first day of study 

and of these residents, 21 were still in facilities and catheterised on the last day of the 

study.  

 

Over the course of study, 38.86 percent of residents had at least one fall.  On average 

45.29 percent of residents who fell during the study, fell more than once.  Table 5-11 

provides detailed information relating to falls.  The falls prevalence rate was 23.45 percent.  

The falls prevalence rate was higher in the QIA-group (24.49%) than the BM-group 

(22.40%).  This was probably due to a greater number of psychogeriatric beds in the QIA-

group.  Many falls resulted in no injury (69.71%).  Some falls resulted in a minor injury such 

as bruising, and skin tears (24.08%).  A small number of falls required medical attention, 

but did not require transfer to acute care (2.76%).  Slightly more falls resulted in serious 

injuries and admission to acute care (3.28%).  For all falls, the admission rate to acute care 

was 2.49 percent.  A very small number of falls resulted in death (0.17%).  The incidence 
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rate for falls was 8.39 per 1000 RD; 6.25 (range 2.41-12 02) and 10.32 (range 4.10-20.64) 

respectively for nursing homes with no associated dementia care and nursing homes 

associated with dementia care units or psychogeriatric nursing homes beds.  

 

Table 5–11: Falls and injuries  

Falls by injury severity Number 

of falls 

Percentage 
level of 
injury 

(%) 

Falls  

per 1000 RD  

Fall 

Prevalence rate  

(%) 

Total falls in 15 months 4602  8.39 All facilities 23.43 

Falls no injury 3208 69.71 5.85 BM-group 22.40 

Falls minor injury 1108 24.08 2.02 QIA-group 24.49 

Falls moderate injury 127 2.76 0.23  

Falls serious injuries  151 3.28 0.28  

Falls sentinel events  8 0.17 0.01  

  

 

During the study, 8.4 percent of residents suffered a pressure ulcer.  Table 5-12 provides 

detailed information relating to pressure ulcers.  The prevalence rate for pressure ulcers 

was 3.40 percent, the prevalence of pressure ulcer free days was 97.34 percent, and the 

incidence rate was 0.53 per 1000 RD.  The majority of the pressure ulcers were stage one 

or two (76.64%).  It is not known how many of these pressure ulcers deteriorated to stage 

three or four.   

 

Table 5–12: Prevalence of pressure ulcers  

Pressure 
ulcers 

By severity 

Number 

of new 
pressure 

ulcers 

By 
stage  

(%) 

Developed 
in facility 

(%) 

Present on 
admission  

(%) 

Pressure 
ulcers per 
1000 RD 

Pressure 
ulcer 

prevalence 
rate 

(%) 

Total 
number of 
pressure 
ulcers   

288  82.99 17.01 0.53 All facilities 
3.40 

Stage one 145 39.30 43.06 7.29  BM-group 2.72 

Stage two 102 37.34 30.21 5.21  QIA-group 4.07 

Stage three 35 16.84 9.03 3.13   

Stage four  6 6.40 0.69 1.39   
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When examining the month by month data it is apparent that the incidence of pressure 

ulcers developing in the facilities reduced and there was less dispersion around the mean 

between  six months of collecting baseline data  and six months following the intervention; 

0.56 (SD=0.12) and 0.36 (SD=0.04) per 1000 RD respectively (a 35.7% reduction in the 

incident rate).  For the prevalence rate for pressure ulcers, there was also a reduction from 

4.02 percent (SD=0.89%) to 3.35 percent (SD=0.32%) for the corresponding periods (a 

16% reduction in the prevalence rate).  The reason for the change in the incidence rate is 

apparent, a reduction in new pressure ulcers developing.  However, the change in the 

prevalence rate is more complex.  A number of factors in addition to pressure ulcers 

developing may influence the prevalence rate such as the rate of wound healing or 

deterioration, deaths, or transfers to acute care.    

 

Restraints reported in Tables 5-9 and 5-13 presents an interesting picture.  During the 15 

months of the study, on average, 23.45 (range 0-71.7) percent of residents were 

restrained.  Bed rails alone were the most common restraints used (58.75%), followed by 

lap belts and bedrails (20.01%) and lap belts alone (16.28).  There were 9.27 percent of 

residents restrained when out of bed.  The overall restraints reduced by 4.5 percent from 

the highest period in the study; January to March 2009 at 25.33 (range 0-77.1) to 20.90 

(range 0-71.1) percent, October 2009 to December 2009.  

 

Table 5–13: Restraints 

Restraints    Mean 
number 

per 
month  

(SD) 

New 
Restraint 

orders per 
month 

(SD) 

Percentage 
of the type of 

restraints 
used (%) 

Restraints 
per 1000 

RD  

Restraints 
prevalence 

rate  

(%) 

Residents per month  293.60 

(22.13)  

18.60 

(8.89) 

- 8.02 All facilities 
23.45 

Residents using bed rails 
only  

172.27 

(15.74) 

12.43 

(5.64) 

58.75  BM-group 
23.21 

Residents with lap belt 
only  

47.73 

(7.26) 

3.13 

(1.91) 

16.28  QIA-group 

23.70 

Residents with bed rails 
and lap belt  

58.67 

(5.67) 

2.33 

(2.73) 

20.01   

Residents with other 
restraints  

17.53 

(2.87) 

0.71 

(0.88) 

4.96   
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The reduction in restraints was most evident in the issuing of new restraint orders.  New 

restraint orders averaged 25.83 per month pre-intervention, 17.66 per month during the 

intervention, then reduced to 11.83 per month post-intervention (Figure 5-3).  This was a 

54.19 percent decrease in new restraint orders between the pre- and post-intervention 

periods.  The mean number of residents restrained each month were; 300.00 pre-

intervention, 319 intervention period, and 275 post-intervention.  The trend in the reduction 

in the number of residents restrained each month continued throughout the post-

intervention period; 288 in July 2009 to 258 in December 2009 (Figure 5-3). 

 

 

Figure 5–3: Restraints and new restraint orders  

 

During the study, 19.9 percent of residents suffered a urinary tract infection.  There were 

896 symptomatic urinary tract infections reported during the PASS study, an incidence rate 

of 1.63 per 1000 RD.  The prevalence rate for urinary tract infections for all facilities was 

4.86 percent: QIA-group 4.45 and BM-group 5.27 percent.  

 

5.7 Summary  

The summary of the participants’ characteristics, both residents and nursing homes, 

indicates that the cluster randomisation was successful in achieving homogeneous groups.   
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Section two: Primary Results 

5.8 Introduction  

Data were analysed for all facilities for 15 months at resident level.  The quality indicators 

(catheters, falls, pressure ulcers, restraints, and urinary tract infections) were analysed as 

the number of events per resident day in a month.  In addition, for two of the quality 

indicators, pressure ulcers and restraints, PASS-days, were included in the analysis.  The 

study design had a pre-intervention period from October 2008 to March 2009, the 

intervention period from April to June 2009 and the post-intervention period from July to 

December 2009.  The QIA-group received benchmarking reports starting in April 2009 and 

then every three months until the end of the study and quality improvement activities were 

introduced in the intervention period.  The BM-group (control) received the benchmarking 

reports from April 2009, and then every three months until the end of the study.  

Appendices 8-14 provide detailed tables of the primary results and the follow sections have 

the results presented as graphs.  When viewing the graphs it is important to observe that 

the measurement scales used are small.  

 

5.9 Catheters  

Data relating to catheters were analysed as to whether or not a resident had a catheter in 

place during the month.   

 

5.9.1 Catheters: intervention effect  

The change in number of residents with catheters between pre and post-intervention 

differed for the two intervention groups (F1,15609=9.5429, p=0.002).  Figure 5-4 indicates that 

the proportion of residents with catheters was increasing in the QIA-group albeit at a very 

low level, but stable in the BM-group throughout the pre-intervention period.  However, 

post-intervention, the proportion of residents with catheters in the QIA-group dropped while 

in the BM-group the number increased. 

 

                                                      

29   F1,15609 indicates the degrees of freedom in the F statistic test.  The number of degrees of freedom is 
the number of values in the final calculation of a statistic that are free to vary. 
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Figure 5–4: Catheters, intervention effect 

 

Figure 5-5 presents the rates for catheter use by month and by the QIA- and BM-groups.  

The QIA-group was performing better than the BM-group during the pre-intervention 

period, but by the start of the intervention period both groups were similar.  The QIA-group 

– catheter utilisation rates declined below those of the BM-group in the post-intervention 

study.   

 

 

Figure 5–5: Catheters, by month 
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To assess the impact of the intervention at nursing home levels, catheter usage data were 

aggregated to facility level.  New variables, mean age of residents, and percentage of 

females for each nursing home at each time point were constructed.  A Poisson 

regression, with number of resident bed days as an offset, was employed to investigate the 

change in the rate of catheter use over the study.  Time was used as a repeated measure.  

There was no indication that the change in rate of catheter use between pre- and post-

intervention differed for the two groups at the nursing home level (χ1
2=2.31, p=0.12). 

 

5.9.2 Catheters: benchmarking effect 

For catheter use, a significant difference between the two groups at resident level in the 

pre-and post-intervention periods was found so any benchmarking effect was likely to be 

masked in the QIA-group.  Therefore, any analysis of the benchmarking effect could be 

misleading and consequently was not undertaken.  When the two groups of data were 

combined, there was an indication that catheter use was higher at the end of the study 

(Figure 5-6). 

 

 

Figure 5–6: Catheters, all facilities by month 
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points, more males had catheters (6.5%) than females (2.3%).  When reformatting and 

analysing the catheter use data at nursing home level, mean age (χ1
2=0.05, p=0.81) and 

percent of females (χ1
2=0.41, p=0.52) was not found to be associated with the use of 

catheters.   

 

 5.10 Falls 

Falls were analysed as the number of falls in a month.  To assess the impact of the QIA 

intervention on falls rates at an individual resident level, a negative binomial distribution 

was assumed.  Only those residents who were in the nursing home for at least 27 days in a 

month were included in the analysis.   

 

5.10.1 Falls: QIA intervention effect 

There was no indication that the change in number of falls between pre and post QIA 

intervention differed for the two intervention groups (F1,13182=1.58, p=0.20)  as illustrated in 

Figure 5-7.   

 

 

Figure 5–7: Falls, intervention effect  
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offset, was used to look at changes in nursing home falls.  There was no indication that the 

change in number of falls between pre and post QIA-intervention differed for the two 

intervention groups (χ1
2=2.43, p=0.12).  Figure 5-8 presents means for falls per resident 

day by month and by the QIA- and BM-groups.  Falls in both groups trended upwards over 

the course of the study, but more so in the BM-group.   

 

 

Figure 5–8: Falls, by month 

 

5.10.2 Falls: benchmarking effect  

When the data from the two groups were combined, it allowed for the analysis without the 

interaction between the two interventions and indicated there was no difference in the falls 
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Data were re-formatted to give the total number of falls per nursing home.  New variables, 

mean age of residents and percentage of females for each nursing home at each time 

point were constructed.  A repeated measures model with a Poisson link, including the 

number of resident bed days as an offset, was utilised to look at changes in nursing home 

level falls.  Then the data were analysed without the interaction between the two 

interventions, it indicated there was no difference in the falls rate between the pre and post 

periods (χ1
2=2.23, p=0.14).   

 

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

P
er

 r
es

id
en

t 
d

ay
 

QIA group - Falls BM group - Falls



Chapter Five: Results  

208 | P a g e  

 

 

Figure 5–9: Falls; benchmarking effect 

 

Figure 5-10 provides a view of the mean falls rate for all nursing homes by month.  There 

were no clear trends in falls rates across the 15-month period, and there was no 

observation of a seasonal effect.   

 

 

Figure 5–10: Falls, all facilities by month 
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5.10.3 Falls: risk factors 

There was an association with age (F1,12165=8.99, p=0.0027), in that the older the resident, 

the more likely they were to fall; and in gender (F1,12165=178.34, p=<0.0001), in that males 

were more likely to fall than females.  When data were aggregated to nursing home level, 

mean age (χ1
2=0.16, p=0.68) and gender (χ1

2=0.07, p=0.79) were not associated with the 

number of falls.   

 

5.11 Pressure ulcers  

Pressure ulcers were analysed as the number of days free of pressure ulcers (PASS-

days), a resident achieved in the month.  If the resident had more than one pressure ulcer 

in a month, the total number of days affected by a pressure ulcer was used.  The number 

of RD was utilised as an offset in a Poisson regression.  This means that the analysis was 

of the proportion of days in the month that were PASS-days for pressure ulcers.  The 

presence of pressure ulcers on admission was included in the analysis as a covariate.  

Pressure ulcers were also analysed as the number of pressure ulcers present in a month. 

 

5.11.1 Pressure ulcers: intervention effect  

There appeared to be no indication that the change in number of pressure ulcer PASS-

days between pre- and post-intervention periods differed for the two intervention groups 

(F1,15894=0.06, p=0.81).  Figure 5-11 illustrates the relationship. 

 

 

Figure 5–11: Pressure ulcer PASS-days, intervention effect  
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Analyses were rerun excluding those residents who had pressure ulcers at the time of 

admission.  The results were comparable with the results that included all residents and 

used the presence of a pressure ulcer on admission as a covariate.  There was no 

indication that the change in number of pressure ulcer PASS-days for pressure ulcers that 

developed after admission differed for the two intervention groups (F1, 4637 = 0.01, p=0.91), 

pre- and post-intervention.  

 

Although there were no statistically different results, Figure 5-12 illustrates that it appears 

that pressure ulcer PASS-days were reducing30 in the QIA-group from October 2008 to 

March 2009, and then stabilised; whereas in the BM-group, pressure ulcer PASS-days, 

after an initial decline, trended upward.  However, the plot is for illustration purposes only 

and needs to be treated with caution. 

 

 

Figure 5–12: Pressure ulcer PASS-days, by month  

 

Data were re-formatted to give the total number of days that were pressure ulcer free days 

per month, per nursing home.  New variables, mean age of residents and percentage of 

females for each nursing home at each time point were constructed.  Only those residents 

who were pressure ulcer free on admission were included because it was not possible to 
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adjust data for individuals with ulcers on admission.  A repeated measures model, using 

rates (PASS-days/RD) with a log link was used to look at changes in nursing home level 

pressure ulcers PASS-days.  There was no indication that the change in number of 

pressure ulcer PASS-days between pre- and post-intervention differed for the two 

intervention groups (Χ12 = 0.15, p=0.70). 

 

The prevalence of pressure ulcers that developed post-admission was examined.  Data on 

pressure ulcers were analysed using the presence or absence of an ulcer in a month.  A 

logistic regression model with repeated measures and clustering by nursing home was 

used.  The change in number of residents with pressure ulcers between pre- and post-

intervention was not found to differ between the two groups (F1,14667=0.50, (p=0.48) as 

demonstrated in Figure 5-13 and further explored in Figure 5-14.   

 

 

Figure 5–13: Pressure ulcers developing post admission, intervention effect  
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Figure 5–14: Pressure ulcers developing post admission, by month 

 

5.11.2 Pressure ulcers: benchmarking effect 

As there was no evidence of a difference in the change pre and post-intervention between 

the two intervention groups, the data from the two groups were combined to allow for the 

analysis without the interaction between the two interventions.  There was a statistically 

significant change in pressure ulcer PASS-days between the pre and post periods 

(F1,15896=4.67, p=0.031) as illustrated in Figure 5-15. 

 

 

Figure 5–15: Pressure ulcer PASS-days / prevalence rates; benchmarking affect, all facilities 
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The analysis appears to indicate the anticipated inverted relationship between the pressure 

ulcer rates and the pressure ulcer PASS-days, although this relationship is less obvious in 

the post-intervention period.  The pressure ulcers PASS-days were increasing before the 

intervention, but flattened out afterwards although this is not very apparent in the raw data 

as the changes were relatively small.  Figure 5-16 describes pressure ulcer PASS-days 

and rates by month in all facilities.   

 

 

Figure 5–16: Pressure ulcer PASS-days and rates, all facilities by month  
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residents.  An increase in the reporting of stage one and two pressure ulcers during the 

latter part of the study in the BM-group was observed.  While this affected the rate of 

pressure ulcers, it did not greatly affect PASS-days as they healed in days.  The BM-group 

started with fewer pressure ulcer PASS-days.  By March 2009, this trend had reversed.  

The benchmarking report for the October 2008 to December 2008 that was provided to all 

facilities in April reflected lower levels of PASS-days in the BM-group.  Six QIA-group 

nursing homes had no pressure ulcers, compared to three nursing homes in the BM-group.  

Furthermore, apart from the one nursing home already mentioned in the QIA-group all the 

facilities that were above the mean for residents who developed a pressure ulcer in the 

facility (2.8%) were in the BM-group during this period.   

 

5.11.3 Pressure ulcers: risk factors 

There was no association with age (F1,15862=0.55, p=0.46) or gender (F1,15862=0.03, p=0.87) 

in relation to the number of pressure ulcer PASS-days per month.  Furthermore, pressure 

ulcers developing in the facility and the subsequent PASS-days per month were not 

associated with age (F1,14637=0.08, p=0.77) or gender (F1,14637 =0.67, p=0.41).  When the 

data were aggregated to nursing home level, age (Χ1
2=0.17, p=0.68) and percent females 

(Χ1
22.86, p=0.09)31 were not associated with the number of pressure ulcer PASS-days.   

 

5.12 Restraints  

Restraints were analysed as to whether or not a resident was having a restraint applied 

daily during the month.  A logistic regression model was used to examine the impact of the 

intervention for both the restraints prevalence rates and restraint PASS-days.   

 

5.12.1 Restraints: QIA intervention effect 

As displayed in Figure 5-17, there was no indication that the change in the proportion of 

residents using restraints (rate) between the pre- and post-intervention differed for the two 

groups (F1,14390=0.12, p=0.73). 

 

                                                      

31 The result has clinical significance 
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Figure 5–17: Restraints rate, intervention effect 

 

When re–run using restraint PASS-days, there was no indication that the change in the 

proportion of residents with restraint PASS-days between the pre- and post-intervention 

differed for the two intervention groups (F1,15894=0.16, p=0.69), as illustrated in Figure 5-18. 

 

 

Figure 5–18: Restraint PASS-days, intervention effect 
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each nursing home at each time point were constructed.  After examining the distribution of 

the data, an inverse sine transformation of the percentage was used to ensure the data 

better-satisfied assumptions of normality.  A repeated measures model was used to look at 

changes in nursing home level use of restraints.  There was no indication that the change 

in percentage with and without restraints and between pre- and post-intervention differed 

for the two intervention groups (χ1
2=0.06, p=0.80). 

 

The month-by-month changes in restraints were mirrored in both groups, reflecting an 

increasing trend in use, peaking in April and then a decreasing trend until the end of the 

study, as displayed in Figure 5-19.   

 

 

Figure 5–19: Restraints prevalence rate, by month 
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Figure 5–20: Restraint PASS-days, by month  
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PASS-days, as demonstrated in Figure 5-21, indicates that number of PASS-days 

increased post-intervention. 
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Figure 5–21: Restraints rate and PASS-days, benchmarking effect   

 

Figure 5-22 depicts the relationship between restraints rate and restraint PASS-days for all 

facilities by month.  Prior to the intervention, the restraints prevalence rate was increasing 

and restraint PASS-days were decreasing; however, post-intervention, this trend reversed.  

The PASS-days increased as the number of residents restrained decreased.  Again, the 

‘volume effect’ is evident.  

 

 

Figure 5–22: Restraints use, all facilities by month  
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5.12.3 Restraints: risk factors  

At resident level, gender (F1,4359=2.18, p=0.14) was not associated with whether or not 

residents were restrained; however, there was an increased risk of being restrained with 

increased age (F1,14359=2.18, p=0.0025).  When this analysis was repeated using nursing 

home level data, mean age (χ1
2=6.59, p=0.012) was found to be associated with use of 

restraints, with increased use associated with increasing age.  The percentage of females 

(χ1
2=0.54, p=0.49) did not influence restraints use.   

 

5.13 Urinary tract infections  

Urinary tract infections were analysed as the number of urinary tract infections in a month.   

 

5.13.1 Urinary tract infections – intervention effect  

Analysis appears to show that there was no statistically significant change in number of 

urinary tract infections (UTIs) between pre- and post-intervention for the two intervention 

groups (F1,13959=0.05, p=0.82) as illustrated in Figure 5-23. 

 

 

Figure 5–23: UTIs, intervention effect  
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nursing home at each time point were constructed.  A repeated measures model with a 

Poisson link32, including the number of resident bed days as an offset, was used to look at 

changes in nursing home level urinary tract infections.  There was no indication that the 

change in number of urinary tract infections between pre- and post-intervention differed for 

the two intervention groups (Χ12=0.02, p=0.88). 

 

Figure 5-24 presents the changes in urinary tract infections by month and group.  When 

reviewing the urinary tract infection rate across the months, there was very little overall 

change.   

 

 

Figure 5–24: UTIs, by month 

 

5.13.2 Urinary tract infections: benchmarking effect  

When the data from the two groups was combined, it allowed for analysis without the 

interaction between the two interventions; this indicated there was no difference in the 

change in urinary tract infection rate between the pre and post periods (F1,13961=0.26, 

p=0.61) as presented in Figure 5-25. 

 

                                                      

32   The GLM generalises linear regression by allowing the linear model to be related to the response variable 
via a link function and by allowing the magnitude of the variance of each measurement to be a function of 
its predicted value. 
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Figure 5–25: UTIs, benchmarking effect  

 
Figure 5-26 describes the urinary tract infections rate for all facilities by month.  Overall, the 

urinary tract infection incident rate does not appear to follow any trends.   

 

 

Figure 5–26: UTIs, all facilities by month 
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5.13.3 Urinary tract infections: risk factors  

At resident level, neither age (F1,13927=3.22, p=0.073)33 nor gender (F1,13927=2.86, p=0.091)34 

were associated with the number of urinary tract infections per month.  When data were 

re–formatted to give the total number of urinary tract infections per month per nursing 

home, mean age (Χ12=2.25, p=0.13) and percent of females (Χ12=1.21, p=0.27) were not 

associated with the number of urinary tract infections.   

 

5.14 Summary of the primary analysis  

To assess the impact of the QIA intervention, regression models using both resident level 

and facility level data were utilised.  The primary analysis of resident level data revealed 

that the QIA intervention did reduce the use of indwelling urethral catheters (p=0.002) in 

the QIA-group, post-intervention.  However, when compared with benchmarking only, the 

QIA intervention did not reduce or increase the rates of the adverse events: falls, pressure 

ulcers, or urinary tract infections post-intervention at either resident or facility level.  Nor did 

the QIA intervention increase or decrease the number of PASS-days for pressure ulcers 

and restraints at either resident or facility level.   

 

When resident level data from the two groups were combined and analysed without the 

interaction between the two interventions, benchmarking was found to make a statistically 

significant difference between the pre- and post-intervention periods for prevalence of 

restraint PASS-days (p=0.0002) and pressure ulcers PASS-days (p=0.031).  As the QIA 

intervention reduced catheter use, it was assumed that this result would have masked any 

benchmarking effect.  

 

Interestingly, several risk factors related to age and gender were identified.  Using resident 

level data, the older residents (p=0.0027) and male residents (p=<0.0001) were found to 

be more likely to fall.  Male residents were more likely to be catheterised (p=0.001).  The 

older the residents, the fewer restraint PASS-days (p=0.0025).  This risk was also identified 

when data were aggregated to facility level (p=0.012).  In addition, although not meeting 

the interpretation criteria for this study of p=0.05, urinary tract infections were a weak risk 

                                                      

33 This result has clinical significance 
34 This result has clinical significance 
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factor for increasing age (p=0.073) and for males (p=0.091) at resident level.  Further, 

there was a weak association of pressure ulcer PASS-days and females (p=0.09).   

 

These findings confirm the importance of resident level data and resident level analysis.  

Furthermore, the results suggest that benchmarking and the use of PASS-days for a small 

number of quality indicators supports improvement in outcomes for residents.  Other 

factors that may have influenced the results will be discussed in chapter six.  They include, 

but are not limited to the intensity of the intervention, the length of the data collection 

period post-intervention, the availability of RN hours post-intervention and senior nursing 

staff turnover.  
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Section three: Secondary Results 

5.15 Introduction  

This section describes the results of the application of DEA to assess quantity and quality 

efficiency in the nursing home setting in New Zealand.  The key outcome under 

consideration was quality of care as measured by PASS-days: days free from a selected 

number of adverse events.  The final DEA models selected for application, as described in 

Section 3.2, are summarised in Table 5-14.  For the DEA application, the data collected 

from November 2008 to December 2009 was included. 

 

Table 5–14: DEA models applied in this study 

Model Inputs Outputs DEA score 

Model one 

Variable returns to 
scale 

 Input orientation  

Nurse hours 

Caregiver hours 

Resident Bed days Operating 
efficiency will be 
referred to as 
the  

DEA quantity 
score 

Model two 

Variable returns to 
scale 

Output orientation  

 

 

 

Target nurse 
hours from 
Model 1 

Target 

caregiver hours 
from model 1 

 

Quality indicators (application run for each 
of the below) 

Catheters 

Falls 

Pressure ulcers 

Restraints 

Urinary tract infections 

All quality indicators 

Quality 
efficiency will be 
referred to as 
the  

DEA quality 
score 

 

 

As well as the DEA scores, means, standard deviations (SD) and coefficient of variation 

(CV) of the DEA quantity and quality scores were calculated.  A negative (post minus pre) 

CV percentage indicates improving DEA quality efficiency with less dispersion of the data 

points in the data series around the mean.  Next, the DEA quantity and quality scores and 

medians were used to create a two by two split of the nursing homes to create 

quality/quantity dimensions of performance.  Finally, as the DEA models do not explicitly 

address the relationship of environmental factors to performance, the relationship between 

selected environmental factors and the DEA quality scores for the highest and lowest 

performing nursing homes was considered.  
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Table 5-15 that follows is generic in layout throughout Section 5.15 providing mean DEA 

quantity scores, the minimum score, SD, and CV percentage for all facilities and by groups 

for 14 months, and for the intervention periods.  In the right-hand column, the differences 

between post- and pre-intervention periods for CV percentage are detailed.  A negative 

score indicates the level of overall improvement.  Maximum DEA scores are always 100% 

so are not included in the DEA tables. 

 

5.15.1 Quantity efficiency  

Model one was applied using care-staffing as the input and resident bed days (RD) as the 

output to provide the relative efficiency measure of the production of RD with the resources 

available.  This input-oriented model enabled the identification of target RN/EN and 

caregiver hours: the level of staff hours needed to provide an efficient level of care services 

for the number of RD for each nursing home.  Quantity efficiency results indicate that the 

QIA-group was more efficient in producing resident bed days than the BM-group 

throughout the study 86.60 (SD=9.68) and 83.40 (SD=12.43) respectively, as depicted in 

Figure 5-27 and Table 5-15.  The DEA quantity scores did not converge, except for a brief 

period in March.  There was a ‘volume effect’ in that the months with fewer days, such as 

April, demonstrated lower quantity efficiency compared to those months with 31 days, and 

was more marked in the QIA-group.   

 

 

Figure 5–27: Quantity efficiency  
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For both groups, the DEA quantity score declined over the period of the study.  This 

decline was more evident in the QIA-group, 88.90 (SD=9.12) to 85.24 (SD=10.08) percent 

than the BM-group, 85.02 (SD=11.98) to 82.25 (SD=12.39) percent as presented in Table 

5-15.  There were small changes in the variation from the means as seen in the SD and 

CV percentage35 across the study periods for the DEA quantity scores.  The increase in the 

CV percentage in the QIA-group was larger pre- and post-intervention than for the BM-

group (1.56% compared to 0.97%).   

 

Table 5–15: DEA quantity efficiency 

DEA quantity scores All 

Months 

 

% 

Pre 

Inter- 

Vention 

% 

During 

Inter- 

Vention 

% 

Post Inter-
vention 

% 

Post  –  pre 

 CV% 

 difference 36 

% 

All Facilities  

Mean efficiency  

Minimum  

SD 

CV 

 

85.10 

56.63 

11.13 

13.08 

 

86.96 

56.63 

10.86 

12.49 

 

84.74 

62.19 

10.99 

12.97 

 

83.73 

61.04 

11.27 

13.46 
 

 

 

 

 

0.97 

QIA-group 

Mean efficiency 

 Minimum  

SD 

CV 

 

86.80 

67.85 

9.68 

11.15 

 

88.90 

56.63 

9.12 

10.26 

 

86.44 

64.59 

9.45 

10.94 

 

85.24 

64.35 

10.08 

11.83 

 

 

 

 

1.56 

BM-group  

Mean efficiency  

Minimum  

SD 

CV 

 

83.40 

63.83 

12.43 

14.91 

 

85.02 

60.52 

11.98 

14.09 

 

82.77 

61.77 

12.10 

14.62 

 

82.25 

61.04 

12.39 

15.06 

 

 

 

 

0.97 

 

Figure 5-28 ranks the individual facilities by mean DEA quantity scores.  These scores 

demonstrate a large variation in operational efficiency.  As set out in Appendix 15, the 

smallest facility with the most service-provision variation (ID124) has the highest 

operational efficiency.  The next two most efficient facilities (ID 42 and ID 68) both had in 

excess of 70 available beds.  There does not appear to be any environmental factors that 

influenced the quantity efficiency of the three lowest scoring facilities. 

                                                      

35  The CV is a statistical measure of the dispersion of data points in a data series around the mean.  The 
coefficient of variation represents the ratio of the standard deviation to the mean, and it is a useful 
statistic for comparing the degree of variation from one data series to another, even if the means are 
drastically different from each other.  The CV expresses the variation as a percentage of the mean 

36  The CV percentage differences have been calculated as follows post CV percentage - pre CV percentage 
difference. 
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Figure 5–28: DEA quantity scores by facility 

 

The DEA quantity efficiency scores were utilised to adjust the inputs to efficient target 

hours for entry to the Quality Model Two. 

 

5.15.2 Catheters: quality efficiency 

The QIA-group performed better at the start of the study but by the end of the study, the 

scores for the two groups had converged.  Figures 5-29 and 5-30 and Table 5-16 provide 

no indication that the mean DEA quality scores in the QIA-group improved in relation to the 

production of catheter PASS-days for residents between the pre and post-intervention 

periods, 99.79 (SD=0.48) and 99.92 (SD=0.23) percent respectively.  There was a 

significant decrease in the dispersion around the mean.  The mean DEA quality scores 

improved in the BM-group pre- and post-intervention periods, from 97.55 (SD=7.78) to 

99.90 (SD=0.34) percent respectively, an increase of 2.88 percent.  Further, there was also 

a significant decrease in the dispersion around the mean in the BM-group.  These results 

indicate that benchmarking did improve the performance of the BM-group, but only to the 

extent that their performance (measured in terms of both the mean score and the variability 

of the score) improved to the same level as the QIA-group.  The fact the QIA-group’s 

performance did not improve suggests that there may be an upper level to the mean 
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performance possible, that is, there may be extraneous factors beyond the manager’s 

control that prevent all nursing homes from reaching the higher level performance. 

 

 

Figure 5–29: Catheters, DEA quality efficiency 

 

 

Figure 5–30: Catheters, DEA quality efficiency pre- and post-intervention  
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improvement for the nursing homes in the BM-group, and a closing of the gap with better 

performing nursing homes during the study.   

 

Table 5–16: Catheters, DEA quality efficiency  

Catheters 

DEA quality scores 

All 

Months 

 

% 

Pre-
Inter- 

Vention 

% 

During 

Inter- 

Vention 

% 

Post-Inter-
vention 

% 

Post  –  pre 

 CV% 

 

% 

All Facilities  

Mean efficiency  

Minimum  

SD 

CV 

 

99.27 

60.30 

4.07 

4.10 

 

98.67 

62.07 

5.61 

5.68 

 

98.98 

60.30 

4.86 

4.91 

 

99.91 

97.93 

0.29 

0.29 

 

 

 

 

-5.39 

QIA-group 

Mean efficiency  

Minimum  

SD 

CV 

 

99.82 

96.61 

0.47 

0.47 

 

99.79 

97.43 

0.48 

0.48 

 

99.67 

96.61 

0.77 

0.77 

 

99.92 

98.86 

0.23 

0.23 

 

 

 

 

-0.26 

BM-group  

Mean efficiency 

 Minimum  

SD 

CV 

 

98.71 

60.30 

5.47 

5.54 

 

97.55 

62.70 

7.78 

7.97 

 

98.29 

60.30 

6.80 

6.92 

 

99.90 

97.93 

0.34 

0.34 

 

 

 

 

-7.63 

 

 

To triangulate the results the mean catheter DEA quality scores were compared to the 

mean catheter prevalence rates by nursing home.  Figure 5-31 ranks the individual 

facilities’ mean catheter, DEA quality scores (left hand Y-axis) and mean catheter 

prevalence rates (right hand Y-axis).  The catheter DEA quality efficiency demonstrates a 

small variation in the scores with the exception of facility 124 (see the following Section 

5.15.9).  Figure 5-31 demonstrates that there was a trend for increasing rates of catheter 

use with decreasing catheter DEA quality scores.  A small number of nursing homes did 

not follow the trend such as facilities 1 and 121 with no catheter use but low DEA quality 

scores.37  

 

                                                      

37  This apparently anomalous result is caused because the two models (quantity and quality) are calculated 
assuming variable returns to scale and with different orientations.  This has resulted in the target hours in 
model 1 being calculated using a different reference set of DMUs (PEERS).  Accordingly, the target hours 
are higher (or the same) for the same (or lower) PASS-days in Model 2 than the relevant PEERS for this. 
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Figure 5–31: Catheters, DEA quality efficiency and prevalence by facility 

 

5.15.3 Falls: quality efficiency   

For falls, the QIA-group was performing better at the start of the study but by the end of the 

study, the DEA quality scores for the two groups had converged for the production of falls 

PASS-days.  Figures 5-32 and 5-33 and Table 5-17 provide no indication that the mean 

falls DEA quality scores in the QIA-group improved in relation to the production of falls 

PASS-days for residents between the pre and post-intervention periods, 98.06 (SD=1.82) 

and 97.51 (SD=2.90) percent respectively.   

 

 

Figure 5–32: Falls, DEA quality efficiency   

0%

5%

10%

15%

20%

25%

75%

80%

85%

90%

95%

100%

4
3

7
4

2
3

9
5

2
4

1
1

1
1

1
0

0
4

8
1

2
5

1
3

9
6

8
4

3
5

8
5

9 9
3

6
1

1
5

1
6

0
1

6
7

6
3

2
9

0
3

5
9

8
5

0
6

9
7

0 1
8

0
1

2
1

1
2

4

Catheters - DEA Catheters - Benchmark

90%

92%

94%

96%

98%

100%

M
ea

n
 D

E
A

 Q
ua

lit
y 

Sc
o

re

Falls QIA Group Falls BM Group



Chapter Five: Results  

231 | P a g e  

 

 

Figure 5–33: Falls, DEA quality efficiency intervention effect 

 

Essentially, the BM-group outperformed the QIA-group in the post-intervention period.  

This improvement is apparent in Figure 5-33 and Table 5-17.   

 

Table 5–17: Falls – DEA quality efficiency  

Falls  

DEA quality scores 

All 

Months 

 

% 

Pre- 

Inter- 

Vention 

% 

During 

Inter- 

Vention 

% 

Post- 

Inter-vention 

% 

Post  –  pre 

 CV 

 

% 

All Facilities  

Mean efficiency 

 Minimum  

SD 

CV 

 

97.22 

53.37 

4.93 

5.33 

 

96.74 

59.20 

6.24 

6.45 

 

96.74 

53.37 

5.96 

6.16 

 

97.85 

85.45 

2.46 

2.52 

 

 

 

 

-3.93 

QIA-group 

Mean efficiency  

Minimum  

SD 

CV 

 

97.64 

80.20 

2.78 

2.85 

 

98.06 

93.15 

1.82 

1.86 

 

97.18 

80.20 

3.45 

3.55 

 

97.51 

85.45 

2.90 

2.97 

 

 

 

 

1.12 

BM-group  

Mean efficiency  

Minimum  

SD 

CV 

 

96.80 

53.37 

6.16 

6.36 

 

95.43 

59.20 

8.46 

8.87 

 

96.29 

53.37 

7.71 

8.01 

 

98.19 

92.71 

1.88 

1.92 

 

 

 

 

-9.95 

 

The DEA quality scores improved in the BM-group pre- (95.43%, SD=8.46) and post-

intervention (98.19%, SD=1.88) periods, an increase of 2.88 percent.  There was a 

significant decrease in the dispersion around the mean in the BM-group (pre-intervention 
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CV=8.87% and post-intervention CV=1.92%) whereas there was an increase in the QIA-

group (pre-intervention CV=1.86% and post-intervention CV=2.97%).  These results 

indicate that benchmarking alone did improve the performance of the BM-group; again, this 

was only to the extent that their performance improved to the same level as the QIA-group.   

 

Figure 5-34 ranks the individual facilities’ mean falls DEA quality scores and mean falls 

incident rates.  The mean DEA quality scores for the duration of the study ranged from 

96.74 to 98.85 percent.  Again, facility 124 was an outlier because of its small number of 

beds and its provision of sub-acute beds to the local general practitioners.  Comparing the 

results indicates that the falls DEA scores decreased as the falls incidence rates increased 

with the exception of facility 124.  

 

 

Figure 5–34: Falls; DEA quality efficiency and incident rates by facility38  

 

5.15.4 Pressure ulcers: quality efficiency  

Pressure ulcer – DEA quality scores for the two groups indicated that the QIA-group was 

performing better at the start of the study but by the end of the study, the BM-group was 

out performing the QIA-group.  Figure 5-35 and 5-36 and Table 5-18 provide no indication 

that the mean DEA efficiency scores for pressure ulcer PASS-days in the QIA-group 

declined between the pre- intervention period (96.41%, SD=6.66) and the post-intervention 

                                                      

38 * indicates either dementia unit attached or psychogeriatric beds 
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period (95.44%, SD=6.69%).  In contrast, in the BM-group, after an initial decline in the 

pre-intervention period, the mean DEA quality scores improved steadily from the start of 

the intervention until the end of the study.  In the BM-group improvement occurred between 

the pre-intervention (94.83%, SD=10.47) and post-intervention (98.05, SD=2.53) percent.  

The CV percentage reduced by 8.51 percent. 

 

 

Figure 5–35: Pressure ulcers, DEA quality efficiency  

 

 

Figure 5–36: Pressure ulcers, Mean DEA quality efficiency pre- and post-intervention 
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It is evident that benchmarking improved the performance of the BM-group, surpassing the 

performance of the QIA-group.   

 

Table 5–18: Pressure ulcers, DEA quality efficiency 

Pressure ulcers 

DEA quality scores 

All  

Months 

 

% 

Pre- 

Inter- 

vention 

%  

During 

Inter- 

Vention 

% 

Post- 
Inter-
vention 

%  

Post  –  pre 

CV 

 

% 

All Facilities  

Mean efficiency  

Minimum  

SD 

CV 

 

96.14 

53.05 

6.99 

7.27 

 

95.62 

53.05 

8.37 

8.75 

 

95.70 

71.20 

7.50 

7.83 

 

96.79 

78.32 

5.23 

5.40 

 

 

 

 

-3.4 

QIA-group 

Mean efficiency  

Minimum  

SD 

CV 

 

95.69 

71.46 

6.66 

6.69 

 

96.41 

65.77 

6.06 

6.28 

 

95.06 

68.43 

7.54 

7.93 

 

95.44 

71.46 

6.69 

7.01 

 

 

 

 

0.14 

BM-group  

Mean efficiency  

Minimum  

SD 

CV 

 

96.64 

53.05 

7.30 

7.55 

 

94.83 

53.05 

10.47 

11.04 

 

97.12 

58.06 

6.65 

6.85 

 

98.05 

90.49 

2.53 

2.58 

 

 

 

 

-8.51 

 

Figure 5-37 ranks the individual facilities’ mean pressure ulcer, DEA quality scores against 

mean pressure ulcer, prevalence rates.   

 

 

Figure 5–37: Pressure ulcers, DEA quality scores, and prevalence by facility  
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The pressure ulcer – DEA quality scores demonstrate that facility 139 had the average 

highest score (99.91%) and demonstrated 100 percent efficiency in eight of the 14 months.  

No facility achieved a maximum score of 100 percent in all 12 months.  Figure 5-37 

indicates that there was a trend for increasing rates for pressure ulcers with decreasing 

pressure ulcer-DEA quality scores with the exception of facility 124.  

 

5.15.5 Restraints: quality efficiency  

For restraints, both the QIA- and BM-groups experienced a decline in the mean restraint 

DEA quality scores in the pre-intervention period, and then improved so that by the end of 

the study they were performing better (Figures 5-38 and 5-39).  Table 5-19 reports 

improvement in QIA-group in mean restraint DEA quality scores between the pre and post-

intervention periods, 77.32 (SD=23.15) and 80.13 (SD=19.23) percent respectively and 

also in the BM-group pre from 77.26 (SD=15.35) to 82.01 (SD=13.93) percent respectively.  

On examining the CV percentages, the QIA-group experienced a larger decrease between 

the pre and post-intervention period (CV=6.08%) than the BM-group (CV=2.88%).  This 

indicates that the QIA intervention may have influenced the rates of restraints in the QIA-

group.  Conversely, as the CV percentages improved in both groups this suggests that 

benchmarking supported reduction in restraints in the BM-group.  

 

 

Figure 5–38: Restraints, DEA quality efficiency 
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Figure 5–39: Restraints, DEA quality efficiency pre- and post-intervention  

 

The trend was for a decline in restraint – DEA quality scores in both groups from 

November 2008 until March 2009, but more so in the BM-group.  A period of stabilisation 

occurred during the intervention period, followed by steady improvement in the production 

of restraint PASS-days. 

 

Table 5–19: Restraints, DEA quality efficiency 

Restraint  

DEA quality scores 

All  

Months 

% 

Pre- 

Inter- 

vention 

%  

During 

Inter- 

Vention 

% 

Post- 
Inter-
vention 

%  

Post  –  pre 

CV% 

 

% 

All Facilities  

Mean efficiency  

Minimum  

SD 

CV 

 

78.80 

15.70 

18.66 

23.67 

 

77.29 

19.56 

19.56 

26.48 

 

76.28 

15.70 

20.20 

26.48 

 

81.32 

21.93 

16.76 

20.61 

 

 

 

 

-4.70 

QIA-group 

Mean efficiency  

Minimum  

SD 

CV 

 

78.60 

15.70 

21.64 

27.53 

 

77.32 

19.56 

23.15 

29.93 

 

76.67 

15.70 

23.61 

30.80 

 

80.63 

21.93 

19.23 

23.86 

 

 

 

 

-6.08 

BM-group  

Mean efficiency  

Minimum  

SD 

CV 

 

79.00 

46.01 

36.87 

46.67 

 

77.26 

46.35 

15.35 

19.86 

 

75.89 

46.01 

16.34 

21.53 

 

82.01 

54.24 

13.93 

16.99 

 

 

 

 

-2.88 
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The BM-group achieved a more rapid improvement during May to July, but by the end of 

the study, the restraint DEA quality scores for the two groups had converged.  There was a 

reduction in the dispersion around the mean in both groups.  This was most apparent in the 

QIA-group where CV decreased by 6.08 percent as opposed to 2.88 percent in the BM-

group (Table 5-19).   

 

Figure 5-40 demonstrates the wide range in the restraint DEA quality scores across the 

nursing homes for the period of the study.  Two facilities achieved restraint DEA quality 

scores of 100 percent.  There was a trend for increasing prevalence of restraint use and 

decreasing restraint DEA quality scores.  

 

 

Figure 5–40: Restraints, DEA efficiency and prevalence by facility  

 

5.15.6 Urinary tract infections: quality efficiency  

The QIA-group was performing better in the production of urinary tract infection (UTI), 

PASS-days at the start of the study, but by the end of the study, the DEA quality scores for 

the two groups were similar.  Figures 5-41, 5-42, and Table 5-20 provide no indication that 

the mean DEA quality scores in the QIA-group improved in relation to the production of 

catheter  PASS-days for residents between the pre and post-intervention periods, 98.55 

(SD=1.92) and 98.42 (SD=2.65) percent respectively.  There was an increase in the 

dispersion around the mean.  However, the mean DEA quality scores improved in the BM-

group pre and post-intervention periods, from 96.14 (SD=9.54) to 98.73 (SD=2.59) percent 
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respectively.  Further, there was also a decrease in the dispersion around the mean in the 

BM-group. 

 

 

Figure 5–41: UTIs, DEA efficiency 

 

 

Figure 5–42: UTIs, DEA efficiency pre- and post-intervention  
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suggests that benchmarking assisted in improving the performance of facilities in the BM-

group in the production of urinary tract infection PASS-days.   

 

Table 5–20: UTIs, DEA quality efficiency 

Urinary tract infections 

DEA quality scores  

All 

Months 

% 

Pre- 

Inter- 

vention 

% 

During 

Inter- 

Vention 

% 

Post- 
Inter-

vention 

% 

Post  –  pre 

 CV 

% 

All Facilities  

Mean efficiency  

Minimum  

SD 

CV  

 

97.99 

53.09 

5.00 

5.11 

 

97.35 

53.09 

6.80 

6.98 

 

97.87 

56.73 

5.43 

5.55 

 

98.59 

85.91 

2019 

2.22 

 

 

 

 

-4.80 

QIA-group 

Mean efficiency  

Minimum  

SD 

CV 

 

98.53 

85.19 

2.30 

2.33 

 

98.55 

90.12 

1.92 

1.95 

 

98.73 

88.38 

2.13 

2.16 

 

98.42 

85.91 

2.65 

2.69 

 

 

 

 

0.75 

BM-group  

Mean efficiency  

Minimum  

SD 

CV  

 

97.45 

53.09 

6.66 

6.83 

 

96.14 

53.09 

9.54 

9.93 

 

97.62 

56.73 

6.39 

6.55 

 

98.73 

91.99 

2.59 

1.65 

 

 

 

 

-8.27 

 

Figure 5-43 indicates that the DEA quality scores were within a small range of five percent 

with the exception of facility ID124.   

 

 

Figure 5–43: UTIs; DEA quality efficiency and incidence by facility 
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The DEA scores reflected a trend for an increasing incidence of urinary tract infections and 

decreasing urinary tract infection DEA quality scores.  

 

5.15.7 Combined quality indicators: quality efficiency  

The overall efficiency in producing PASS-days for all quality indicators (five outputs) was 

gauged by entering them into the DEA model two.  This allowed each nursing home to 

achieve the best possible DEA quality score across all quality indicators.  The mean DEA 

quality scores by group are displayed in Figure 5-44, 5-45 and Table 5-21.   

 

 

Figure 5–44: Combined quality indicators, DEA quality efficiency 

 

Figure 5–45: Combined quality indicators, DEA quality efficiency pre- and post-intervention  
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The resulting combined quality indicators DEA quality scores for the two groups over 14 

months identified that the QIA-group was performing better than the BM-group in the pre-

intervention and intervention periods, but by the post-intervention period, the scores for the 

two groups converged.  The combined quality indicators, DEA quality scores for the QIA-

group were relatively stable over the 14 months providing no indication that the QIA-

intervention made a difference.  Conversely, between April and July 2009, and after the 

benchmarking commenced, the BM-group combined quality indicators DEA quality scores 

trended upward so that both groups were performing at the same level during the post-

intervention period.  This suggests that benchmarking assisted in improving the 

performance of facilities in the BM-group.  Furthermore, the minimum combined DEA 

quality score for the BM-group improved between the pre-and post-intervention periods, 

and the variation in the scores reduced as demonstrated by the SD and CV in Table 5-21.  

This indicates overall improvement, with nursing homes closing the gap on their PEERS 

during the study.   

 

Table 5–21:  Combined quality indicators – DEA quality efficiency 

 Combine quality 
indicators –  DEA 
quality scores  

All 

Months 

 

% 

Pre- 

Inter- 

vention 

% 

During 

Inter- 

vention 

% 

Post- 
Inter-

vention 

Post  –  pre 

 CV% 

 

% 

All Facilities  

Mean efficiency   

Minimum mean 

Standard deviation  

Coefficient of variation  

 

99.27 

60.30 

4.07 

4.10 

 

98.67 

62.07 

5.61 

5.68 

 

98.98 

60.30 

4.86 

4.91 

 

99.91 

97.93 

0.29 

0.29 

 

 

 

 

-5.4 

QIA-group 

Mean efficiency   

Minimum mean  

Standard deviation   

Coefficient of variation  

 

99.82 

97.43 

0.49 

0.49 

 

99.79 

98.24 

0.48 

0.48 

 

99.67 

96.61 

0.77 

0.77 

 

99.92 

98.86 

0.23 

0.23 

 

 

 

 

-0.29 

BM-group  

Mean efficiency   

Minimum mean  

Standard deviation   

Coefficient of variation  

 

98.71 

60.03 

5.69 

5.76 

 

97.55 

62.07 

7.78 

7.97 

 

98.29 

60.30 

6.80 

6.92 

 

99.90 

97.93 

0.34 

0.34 

 

 

 

 

-7.63 

 

 

Figure 5-46 ranks the individual facility all quality indicators, DEA quality scores for the 

duration of the study and demonstrates little variation in the scores with seven facilities 
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achieving 100 percent across the 14 months and only three facilities scoring less than 99 

percent.  Two of these facilities had 20 or less available beds for the duration of the study; 

one providing a more sub-acute service to the local rural community.  The next three 

lowest performing facilities had high turnover of senior nurses. 

 

 

Figure 5–46: Combined quality indicators DEA quality efficiency by facility 

 

5.15.8 Quantity and quality dimensions of performance  

The DEA quantity and quality scores and medians were used to create a two by two split of 

the nursing homes to create quality/quantity dimensions of performance.39  Figure 5-47 

compares DEA quantity and quality scores for all quality indicators.  Facility 124, identified 

in previous sections, demonstrates a large gap between a high quantity and low quality 

efficiency.  At the opposite end of quantity efficiency facility 04 was inefficient for quantity 

but has high quality efficiency scores.   

 

                                                      

39  Refer to Appendix 16 for results lit by facility 
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Figure 5–47: Quantity and quality efficiency for combined quality indicators  

 

Table 5-22 provides a summary of the percentage of nursing homes that fall into each 

performance quadrant for each of the quality indicators.   

 

Table 5–22: Nursing homes quantity and quality efficiency rating  

Quantity and 
quality 

dimensions of 
performance  

for quality 
indicators  

Low  

quality/low 
quantity 

efficiency 

% 

Low  

quality/ high 
quantity 

efficiency 

% 

High quality/low 
quantity 

efficiency 

% 

High quality/high 
quantity 

efficiency 

% 

Catheters  31.25 18.75 21.88 28.13 

Falls  25.00 21.88 18.75 34.37 

Pressure ulcers  31.25 18.75 18.75 31.25 

Restraints  28.13 21.88 21.88 28.13 

Urinary tract 
infections  

28.13 21.88 25.00 25.00 

Combined 
indicators  

31.25 18.75 18.75 31.25 

 

More facilities had high quantity and high quality performance for falls PASS-days 

(34.38%) than for the other indicators, while less facilities had high quantity and high 

quality performance for urinary tract infection PASS-days (25%).  In all, 19 (59.38%) 

nursing homes had high quantity and quality performance for at least one quality indicator.  

Two facilities (6.25%)  ID42 and ID52 had high quantity and quality performance for all 

quality indicators, as well as for the combined indicator score.  Facility ID 76 had high 

quantity and quality performance for four quality indicators as well as for the combined 
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indicators.  Five facilities had high quantity and quality performance for three quality 

indicators.  Six nursing homes (ID32, ID 50, ID70, ID59, and ID1) scored low for both 

quantity and quality on four quality indicators and one for all five-quality indicators (ID 160).  

A further four nursing homes had low quantity and quality performance for three quality 

indicators.  Table 5-23 summarises the number of nursing homes that had three 

quantity/quality performance scores in a performance quadrant. 

 

Table 5–23: Nursing homes in each performance quadrant  

High quality and low quantity efficiency 

 

5 

High quality  and high quantity efficiency 

9 

Low quality and low quantity efficiency 

 

10 

Low quality and high quantity efficiency 

5 

 

This indicates that it is difficult to achieve high quantity and quality performance across a 

range of quality measures consistently over time.  The use of the two way split for the 

dimension of performance has provided a useful and simple way to examine which nursing 

homes need to improve, and in what direction, efficiency or effectiveness, or both. 

 

5.15.9 Environmental factors 

There may be extraneous factors beyond the control of managers and staff that prevent 

some nursing homes from reaching their level of best performance.  As these DEA models 

did not allow for environmental factors, it is important to consider if any environmental 

factors were likely to have influenced the secondary analysis.  The DEA data for the six 

highest and six lowest performing facilities for each quality indicator and the combined 

quality indicators were identified (Table 5-24).  Possible environmental factors include size, 

type of service provision, case-mix, and senior staff turnover.  These environmental factors 

will be included in the discussion. 
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Table 5–24: Facilities with the highest and lowest DEA quality scores  

Quality Indicator Highest performing facilities by ID 

Catheters 4D 37M/L  42 39D 52D 41 

Falls 52D 115 

 

68D 43 35 90D 

Pressure ulcers 37 M/L 139 48 42 111 43 

Restraints 41 37 M /L 43 39D 125D 9 

Urinary tract 
infections 

52D 48 4D 42 37 M/L 68D 

All of the above five 
in one model 

4D 37M/L 42 39D 52D 41 

Quality Indicator Lowest performing facilities by ID 

 

Catheters 124C/S 121S 80 M 1D/M 70 M 69 

Falls 124 C/S 39 D 98 D 1 D/M 80 M 58 D 

Pressure ulcers 124 C/S 16 70 M 69 M 50 D 100 

Restraints 69 59 M 16 160 68 D 111 

Urinary tract 
infections 

124 C/S 39 D 59 M 125 D 90 D 80 M 

All of the above five 
in one model 

124 C/S 121 S 80 M 1 D/M 70 M 69 

Notes; S less than 20 available beds; L more than 100 beds; D likelihood of high numbers of residents with 
dementia; C indicates a variation in the type of service delivery; M high senior staff turnover. 
 

 

5.16 Summary of the secondary analysis  

The DEA quality scores reported reveal two key findings:  firstly, the QIA-group was 

performing better in the pre-intervention period than the BM-group for the following 

measures: ‘all quality indicators’, catheters, falls, pressure ulcers, and urinary tract 

infections.  For restraints, this difference was only apparent in the first month.  Secondly, 

by the post-intervention period, the BM-group performance was converging with that of the 

QIA-group.  Table 5-25 indicates that the QIA intervention made no difference to 

performance in the QIA-group except for restraints, where there was a greater reduction in 

the dispersion around the mean than seen in the BM-group.  Performance improvements 

were observed in the BM-group after the introduction of the benchmarking indicating that 

benchmarking was effective. 
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Table 5–25:  The changes in the DEA quality efficiency  

Quality 
Indicators 

QIA intervention  BM Only intervention  Mean DEA 
scores between 

the groups  

Catheters No change in  mean efficiency  

Small reduction in dispersion 
around the mean  

Improved mean efficiency  

Large reduction in  dispersion 
around the mean  

Converged 

Falls No change in  mean efficiency  

Small increase in the  dispersion 
around the mean 

Improved mean efficiency  

Reduction in dispersion around 
the mean 

Improved past 
the QIA-group  

Pressure 
ulcers 

No change in  mean efficiency  

 Small increase in the  dispersion 
around the mean 

Improved mean efficiency  

Large reduction dispersion 
around the mean 

Improved past 
the QIA-group  

Restraints Improved mean efficiency  

Large reduction dispersion 
around the mean 

Improved mean efficiency  

Reduction dispersion around the 
mean 

Improved past 
the QIA-group  

Urinary 
tract 
infections  

No change in mean efficiency  

Small increase in the  dispersion 
around the mean 

Improved mean efficiency  

Large reduction dispersion 
around the mean 

Converged  

Combined 
quality 
indicators 

No changes in mean efficiency  

Small reduction dispersion 
around the mean 

Improved mean efficiency  

Large reduction dispersion 
around the mean 

Converged  

 

 

The fact the QIA-group’s performance did not improve (with the exception of restraints) and 

that the scores from both groups converged by the end of the study suggests that there 

may have been an upper performance level within the nursing homes related to the 

resources that were available.  This is also an effect of DEA means efficiency related to the 

sample of DMUs i.e. the best-in-the-class facilities remained leaders but the gap closed 

between poor performers and these facilities. 
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Section four: Tertiary analysis  

5.17 Introduction  

This study investigated the relationships between care staffing and each of the quality 

indicators at both individual resident level and facility level.  In this section, the association 

between care staffing, and the subgroups of care staffing are reported.  Total care-staff 

includes caregivers (unregulated) and nurses (regulated).  Nurses were further divided as 

Registered Nurses (RN) and Enrolled Nurses (EN).  The use of external agency staff for 

each subgroup is reported.  Agency staffing hours were combined into the total hours for 

each of the sub groups for the examination of relationships between quality indicators and 

care staffing.   

 

5.18 Staffing and skill mix  

For this study, nursing home care staffing data was self reported by all 32 facilities on a 

monthly basis for 15 months and is summarised in Table 5-26.   

 

Table 5–26: Care-staffing Hours per Resident Day 

Staffing  

 Mean HRD  

QIA-
group 

BM-Group * Mean for all facilities 

Nurse manager (only includes time spent 
directing resident or providing care) 

0.09 0.10 0.09 

RN 0.75 0.87 0.81 

RN agency 0.07 0.04 0.05 

Total RN time (range) 0.91 1.01 0.95 (0.52 - 1.46) 

EN 0.11 0.06 0.09 

EN agency 0.01 0.00 0.004 

Total EN time 0.12 0.06 0.09 (0-0.37) 

Caregivers  2.48 2.78 2.62 

Caregivers agency 0.05 0.06 0.06 

Total caregiver time  2.53 2.84 2.68 (1.81 - 3.76) 

Total Nurse: EN plus RN time (range) 1.03 1.07 1.04 (0.52 - 1.77) 

Total  care staffing time (range) 3.56 3.91 3.72 

*Note: The BM-group had smaller facilities throughout the study.  HRD is hours per resident per day 

 

For all facilities, the mean RN and EN time was 1.04 (0.52–1.77) hours per resident day 

(HRD) and caregiver time was 2.68 (1.81–3.76) HRD.  There was variation in the mean 

staffing hours between the QIA- and BM-groups.  The BM-group had higher staffing times: 
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for RNs, (1.01 HRD), all nurses (1.07 HRD) and caregivers (2.84 HRD) than the QIA-group 

RNs (0.91 HRD), all nurses (1.03 HRD) and caregivers (2.53 HRD).  The BM-group 

contained two facilities that were consistently under 20 residents while the QIA-group had 

two facilities that started the study with fewer than 20 residents but increased their nursing 

home beds during the study to more than 20 residents.  This may have resulted in the HRD 

being higher in the BM-group due to the requirement for an RN to be on duty at all times 

and two staff to be on duty at all times.  The QIA-group has two facilities with 

psychogeriatric beds as opposed to one in the BM-group.  The psychogeriatric facilities 

had higher total staffing, 3.98 HRD (range 3.51–4.7 HRD), of which 0.90 HRD was RN time 

0.20 HRD was EN time and 3.89 HRD was caregiver time.  The psychogeriatric facility with 

the lowest hours also had the lowest percentage of psychogeriatric beds to normal care 

beds.  

 

Figure 5-48 demonstrates that, in the main, total care-staff hours per month increased in 

line with increases in the resident bed days per month.  There was a decrease in staffing 

over December 2008 and January 2009 compared to bed days.  In New Zealand, this is 

the summer holiday period where permanent staff take their annual leave.  

 

 

Figure 5–48: All facilities; care-staff hours and RD  
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With the exception of December 2008 and January 2009, mean caregiver hours across all 

facilities by month tended to mirror the changes in occupancy (Figure 5-49).   

 

 

Figure 5–49: All facilities; caregiver hours and RD  

 

The trend in RN-HRD across all facilities indicates an increasing number of RD with an 

associated increase in RN-HRD with the exception of the major holiday periods (Figure 5-

50).  In December 2009, there was a marked decrease in RN-HRD as there had been in 

2008.  Giving RNs time off over the country’s main holiday period probably accounts for 

this reduction.   

 

 

Figure 5–50: All facilities; RN/EN hours and RD  
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When investigating trends in RN hours further, it appears that the QIA-group consistently 

increased RN hours with increases in resident bed days (Figure 5-51); whereas this did not 

occur in the BM-group post-intervention period.  From September 2009 RN/EN hours did 

not increase in parallel with increases in resident bed days (Figure 5-52). 

 

 

Figure 5–51: QIA-group; RN/EN hours and RD  

 

 

Figure 5–52: BM-group; RN/EN hours and RD  
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Figures 52-2 and 52-3 demonstrate a reduction in overall RN-HRD in the BM-group, post-

intervention.  This was not apparent in the QIA-group. 

 

 

Figure 5–53: QIA- and BM-groups RN/EN HRD  

 

Figure 5-53 indicates that the mean RN/EN-HRD was higher in the BM-group, but was 

converging with the QIA-group towards the end of the data collection period.  The variation 

in QIA-group was less than in BM-group.  The main contributing factor to this difference 

appeared to be the presence of two facilities in the BM group with less than 20 beds 

throughout the study.  As the ratio of RNs/ENs to RD declined, the RN/EN workload would 

have been increasing with additional residents to care for.  

 

Twenty-one facilities reported on medical practitioner hours indicating that the mean hours 

per bed per week were 10 minutes (range 3.87 to 31.58 minutes).  In all, 21 facilities 

employed/contracted a physiotherapist and 11 employed/contracted an occupational 

therapist.  
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(F1,15174=2.39, p=0.12).  When reformatting and analysing the data at nursing home level, 

neither total RN and EN hours (Χ1
2=0.02, p=0.88) nor caregiver hours (Χ1

2=0.09,  p=0.76) 

were associated with a change in the rate of catheter use.   

 

Neither was a statistically significant relationship between the ratio of falls and the ratio of 

all registered staff to RD (F1,13163=0.06, p=0.81) and all caregivers to RD (F1,13163=0.47, 

p=0.49).  When data were reformatted around nursing home level, there continued to be 

no association between total registered staff (χ1
2=1.67, p=0.20) or total caregivers 

(χ1
2=2.89, p=0.09).   

 

The ratio of RN/EN to RD (F1, 15861=0.08, p=0.77) was not found to be associated with the 

number of pressure ulcer PASS-days.  The ratio of support staff to RD (F1, 15861=0.08, 

p=0.77) was also not found to be statistically associated with the number of pressure ulcer 

PASS-days.  Investigation into the individual components of registered staff, RNs and ENs 

found no associations between staff ratios and pressure ulcer PASS-days.  Further 

analysis was undertaken for pressure ulcers developing while a resident was in a nursing 

home and the association with care staffing.  The ratio of all registered staff to RD (F1, 

1783=0.01, p=0.92) was not found to be associated with the number of pressure ulcer 

PASS-days.  The ratio of caregiver staff to RD (F1, 1783=2.34, p=0.13) was not found to be 

associated with the number of pressure ulcer PASS-days.  When re-formatting and 

analysing the pressure ulcer data at nursing home level, neither caregiver hours (Χ1
2=1.12, 

p=0.67) nor the registered hours (Χ1
2=0.19, p=0.29) were found to be associated with the 

number of pressure ulcer PASS-days. 

 

When restraints were explored, the ratio of all nurses (RNs and ENs) to RD (F1,14357=0.67,   

p=0.41) and caregivers to RD (F1,14357=1.02, p=0.31) were not found to have a statistically 

significant association with residents being restrained.  However, when this was 

investigated further, it was found that as the ratio of RNs to resident bed days increased, 

the risk of being restrained decreased (F1,14358=4.18, p=0.04).  Using the reformatted data, 

such associations were examined at facility level.  Neither total RN and EN hours 

(χ1
2=0.35, p=0.56) nor total caregiver hours (χ1

2=1.19, p=0.28) confirm such an association 

in this study. 
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In this study, the ratio of all registered staff to RD (F1,13926=10.24, p=0.0014) was found to be 

statistically associated with the number of urinary tract infections.  The ratio of caregivers 

to RD (F1,13926=0.42, p=0.51) was not found to be associated with the number of urinary tract 

infections.  Investigation into the individual components of nurse staffing found that 

increased RN hours (F1,13924=4.23, p=0.04) and increased EN hours (F1,13924=10.51, 

p=0.0012) were associated with increased numbers of urinary tract infections.  To re-

examine whether there was a relationship in this study, data were re-formatted to give the 

total number of urinary tract infections per month per nursing home.  There was no 

indication that the change in number of urinary tract infections differed for the caregivers 

(p=0.49).  However, the number of urinary tract infections increased with registered nurse 

hours increasing (Χ12 = 4.02, p=0.044).  This was not found to be due to any particular 

group of nursing staff. 

 

5.20 Leadership  

As reported earlier, previous research has highlighted the significant role nurse leaders’ 

play in relation to the quality of care in nursing homes.  In the section, the changes in 

nursing/facility leadership during the study are presented.  The Shortells survey scores 

present the views of staff about relationships/communication and leadership/teamwork.  

The Shortells scores (total scores and two subset scores: relationships/communication and 

leadership/teamwork) were analysed, along with the quality indicators to establish if there 

was a relationship between the facility scores for the sub-sections and the total scores. 

 

5.20.1 Changes in leadership  

The researchers recorded data on the changes in senior managers, clinical and non-

clinical, during the study.  Table 5-27 describes the leadership stability data during the 

course of the study.  Nurse Managers who also owned the facility did not change during 

the course of the study.  Non-nurse site managers were the next most stable group of 

managers (33.33% turnover).  This was largely due to many of the managers having 

ownership interests in the facility.  Eleven facilities (34.38%) had changes of both nurse 

manager and clinical leader.  
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Table 5–27: Nursing home leadership changes 

Senior Managers Non-nurse 
site manager 

Nurse 
manager/owner 

Nurse 
manager 

Clinical 
manager 

Number of positions across 
the participating facilities (n) 

9 3 25a 32b 

Number of changes in senior 
personnel (n) 

2b 0 18c 23c 

Facilities without changes (n) 
(%) 

8 (88.88) 3 (100.00) 16 (50.00) 12 (37.50) 

Facilities with personnel in 
current role for less than 5 
years at the start of the 
intervention (n) (%) 

3 (33.3) 0 (nil) 15 (57.69) 20 (62.50) 

Notes:   a  Some facilities had both site manager and nurse manager; b  Some facilities had more than one 
clinical manager position while other facilities did not have such a position; c Some sites had more 
than one change. 

 

5.20.2 Modified Shortells survey results  

Facility staff completed the Shortells survey that uses a Likert (1-5) scoring system as 

follows: (1) strongly disagree, (2) disagree, (3) neutral, (4) agree and (5) strongly agree.  

Facility mean scores were calculated for each question, each section, and the combined 

scores of the two sections.  The results were provided to the facilities as part of the 

benchmarking.  The mean score for the sections and the combined score for both sections 

are reported in Table 5-28.  Interestingly, the mean scores and the range of score per 

facilities are similar in both groups. 

 

Table 5–28: Shortells survey  

Likert mean score out of 5 (range) All nursing homes QIA-
group 

BM-
group 

Section one: Relationships and communication, 
Mean and (range)                                      

3.9  (2.8-4.5) 3.8 4.0 

Section two Team work and leadership, Mean and 
(range) 

3.8 (2.1-4.7) 3.8 4.0 

Combined sections, Mean and (range) 3.9  (2.5-4.5) 3.8 4.0 

 

The sections and combined scores were further used to assess the impact of facility 

leadership, as viewed by the staff, on each of the quality indicators at resident and facility 

level; these will be reported later in this section. 
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5.20.3 Quality indicators and Shortells survey scores  

When analysing the Shortells survey scores, neither the total (F1,10933=1.08, p=0.30) nor 

either of the sub scores from section one (F1,10932=0.08, p=0.77) and section two 

(F1,10932=0.99, p=0.32) for the Shortells survey were associated with use of catheters.  

When reformatting and analysing the data at the nursing home level, the Shortells survey 

total score (χ1
2=1.92, p=0.17) and sub scores, section one (χ1

2=1.05, p=0.30) and section 

two (χ1
2=0.11, p=0.74) were not associated with the use of catheters.   

 

When the Shortells scores were included in the analysis of the number of falls by resident, 

neither the total (F1,9463=0.88, p=0.34) nor the sub scores, section one (F1,9462=0.88, 

p=0.54) and section two (F1,9462=0.01, p=0.98) were associated with the number of falls by 

residents.  At the nursing home level, the trend continued with no observed relationship 

between the Shortells total score (χ1
2=0.41, p=0.52) or sub-scores, section one (χ1

2=0.27, 

p=0.59) and section two (χ1
2=0.70, p=0.38) and the number of falls. 

 

A further regression analysis investigated whether the Shortells survey scores had an 

effect on the number of pressure ulcer PASS-days.  The first sub-score for section one was 

not associated with pressure ulcer PASS-days.  However, there was some evidence that 

as the sub-score for section two increased, so did the number of pressure ulcer PASS-

days (F1,11407=3.81,  p=0.05).  When reformatting and analysing the pressure ulcer data at 

nursing home level and the Shortells survey score, no associations were found; total score 

(Χ12=0.69,  p=0.41) and sub-scores, section one (Χ12=0.001, p= 0.99) or section two 

(Χ12=0.84, p=0.36).  

 

Neither the total (F1,10491=0.67, p=0.82) nor either of the sub-scores, section one 

(F1,10490=0.87, p=0.35) and section two (F1,1049=1.18, p=0.28) for the Shortells survey were 

associated with use of restraints on  residents.  At nursing home level the trend continued 

with the Shortells total score (χ1
2=0.16, p=0.68) and sub scores, section one (χ1

2=0.03, 

p=0.85) and section two (χ1
2=0.03, p=0.86) were not associated with the use of restraints. 

 

Similarly, there was no observed statistically significant association between the total 

(F1,9990=0.13, p=0.71) nor either of the sub-scores in section one (F1,9989=0.04, p=0.84) or 



Chapter Five: Results  

256 | P a g e  

 

section two (F1,9989=0.14, p=0.21) of the Shortells survey with urinary tract infections in 

individual residents.  At the nursing home level, the trend continued with the Shortells total 

score (χ1
2=0.001, p=0.98) and sub-scores, section one (χ1

2=1.05, p=0.81) and section two 

(χ1
2=0.06, p=0.86) were not associated with the urinary tract infection rates.  

  

5.21 Summary of the tertiary analysis  

Staffing levels and skill mix revealed that the mean staffing levels were higher in the BM-

group across the 15 months of the study.  However, the two smallest facilities were in this 

group.  When staffing was  considered without the influence of these two facilities, the 

staffing levels and skill mix were comparable.  

 

When investigating relationships between the quality indicator rates and/or PASS-days, it 

was found that for restraints, increasing RN-HRD was associated with reducing restraints 

(p=0.04).  An interesting picture presented for urinary tract infections is that increasing 

RN/EN-HRD was associated with an increase in the rate of urinary tract infections.  When 

analysed further, it was revealed that for RN-HRD (p=0.04), the association was less than 

for EN-HRD (p=0.0012).  No other associations were identified, although for falls there was 

a very weak association with reduced falls when caregiver hours increase (p=0.09) at the 

nursing home level.  

 

Finally, when investigating the relationships between the Shortells survey scores and the 

quality indicator rates/PASS-days an association was found between section two 

(measuring leadership and teamwork) and the production of pressure ulcer PASS-days 

(p=0.05).  There was also a weak association between pressure ulcer PASS-days and 

section one (p=0.09).    

 

5.22 Acceptability of interventions by nursing homes  

Firstly, all nursing homes in the QIA were very welcoming, gave positive verbal feedback 

about the site visits, and appeared to value the opportunity to discuss the benchmarking 

reports and the quality improvement activities.  For some facilities, it was an issue in 

getting enough time with senior nursing staff to go through the planned intervention.  Some 

of the QIA facilities had audits pending and/or changes in the nursing leadership team.  
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However, with the exception of two facilities each facility spent the allocated time (one day) 

with the researcher at the start of the intervention.  Of the 16 facilities in the QIA-group, 50 

percent sought additional input about their benchmarking results and/or the QIA-

intervention material by phone or email.  In addition, 12 facilities arranged additional site 

visits of varying length (21 visits in total).  This included six facilities that needed re-training 

for the data collection due to staff turnover.  

 

Using DEA scores QIA facilities were matched to their PEERS to form two quality forum 

groups.  The quality group forums proved to be very difficult to organise as the telephone 

conferencing arrangement available at the university was a ring-out not a ring-in 

arrangement.  It required the organiser to ring each of the sites to get the clinical leader on-

line.  This proved to be difficult, with the clinical leaders not being at the extension or the 

receptionist not being able to find the nurse.  For the first conference call, it took 30 

minutes to get everyone on line.  In addition, facility staff called some of the nurses away 

from the conference call.  The ensuing discussions covered a range of topics and were 

valuable.  A report of the Quality Forums is included in Appendix 16.  

 

Most facilities completed a post-intervention questionnaire at the end of the study.  A five-

point Likert scale was utilised to assess how the nursing home staff viewed the usefulness 

of the components of the interventions.  For the benchmarking intervention, both groups 

reported that in their view, with the exception of catheters, benchmarking assisted in 

reducing adverse events over time as reported in Table 5–29.  Staff reported that 

benchmarking restraints was the most useful. 

 

Table 5–29: Acceptability of the benchmarking  

Did you find that the 
benchmarking data assisted in 
reducing the adverse events 
over time  for: 

All participants  

Mean score  

(1  –  5 scale) 

QIA-group 

Mean score  

(1  –  5 scale) 

BM-group 

Mean score  

(1  –  5 scale) 

Catheters 2.45 2.29 2.67 

Falls  3.18 3.44 3.00 

Pressure Ulcers 2.73 2.56 2.83 

Restraints 3.33 3.25 3.33 

Urinary tract infections 3.05 3.13 3.00 
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In the QIA-group, all facilities reported using the flip chart and only two facilities did not use 

the DVD, one because they did not have a DVD player and one because they did not have 

time.  The feedback about the usefulness of the Flip chart and DVD for preventing harm 

was positive and as reported in Table 5-30.  However, one facility did not find the DVD 

content changed practice and another did not find the flip chart changed practice.  Facilities 

reported that the best practice information for falls to be the most useful. 

 

Table 5–30: Acceptability of the Flip Chart and DVD 

Did you use the contents of the Flip Chart to 
change practices for the prevention of:  

QIA-group:  

Mean score (1 –  5 scale) 

 Catheters 3.55 (range 1-5) 

 Falls  4.18 (range 1-5) 

 Pressure Ulcers 3.82 (range 1-5) 

 Restraints 3.73 (range 1-5) 

 Urinary tract infections 4.00 (range 1-5) 

Did you use the contents of DVD to change 
practices for the prevention of: 

QIA-group:  

Mean score (1 – 5 scale) 

Catheter use 3.40 (range 1-5) 

Falls 4.10 (range 1-5) 

Pressure Ulcers 3.80 (range 1-5) 

Restraints 3.60 (range 1-5) 

Urinary tract infections 3.70 (range 1-5) 

 

With exception of one facility, all facilities in both groups reported making changes and 

improvements during the study as reported in Table 5-31.  The most changes reported 

were in education sessions and individual care plans.  Facilities perceived they made the 

most improvement in reducing falls: QIA-group 4.00/5 and BM-group 3.42/5).  The facilities’ 

views that they made the most improvement for falls was not confirmed by the data as falls 

increased over the course of the study.  For restraints, where most improvement was seen 

in both groups (Figure 5-19) the facilities did not rate their perception of improvement very 

high: QIA-group 2.71/5 and BM-group 3.08/5. 

 

 

  



Chapter Five: Results  

259 | P a g e  

 

Table 5–31: Making changes and improvements  

In relation to the adverse 
events, during the study did 
you made changes to:   

All participants  

Mean score 

 (1 – 5 scale) 

QIA-group 

Mean score 

 (1 – 5 scale) 

BM-group 

Mean score  

(1 – 5 scale) 

Policies and/or  procedures 3.10 3.00 3.36 

Individual care plans 3.55 3.78 3.58 

Risk assessments 3.41 3.67 3.42 

Equipment/resources  2.86 3.11 2.82 

 Content of education sessions 3.81 4.22 3.45 

Which adverse event  did 
you make the most 
improvements: 

All participants  

Mean score 

 (1 – 5 scale) 

QIA-group 

Mean score  

(1 – 5 scale) 

BM-group 

Mean score 

 (1 – 5 scale) 

Catheters 2.47 2.00 2.67 

Falls 3.55 4.00 3.42 

Pressure Ulcers 2.70 2.86 2.67 

Restraints 2.90 2.71 3.08 

Urinary tract infections 3.00 3.38 2.92 

 

When surveyed as to whether the PASS-website was a practical method for the facility 

staff to provide data to the researchers, facilities reported a mean score of 4.48/5.  This 

indicated that the website was an acceptable method of data collection with strongest 

acceptance experienced by the QIA-group 4.72/5 compared to the BM-group 4.20/5. 

 

5.23 Conclusion   

This complex investigation into quality of care has provided a comparison of two different 

approaches to measuring outcomes for residents.  The findings are summarised in Table 

5-32 on the following page.  These findings are considered in the next chapter to ascertain 

whether the findings have answered the research questions and discussed in the wider 

context of the nursing home industry including. 
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Table 5–32: Summary of findings using resident level data 

Quality 
indicator 

QIA 
intervention 

(p values) 

DEA 

QIA intervention 

BM 

Intervention 

(p values) 

DEA 

BM intervention 

Staffing 

(p values) 

Leadership 

(p values) 

Increased Risk 

 

Catheter  Yes* catheter 
use reduced 

0.002 

Nil 

impact 

Not assessed PASS-days 
increased 

No No Yes*    Male 

<0.0001 

Falls No Nil 

impact 

No PASS-days 
increased 

No No Yes*   Male 

<0.0001 

Yes*   Age increasing 

0.0027 

Pressure 
Ulcers  

No Nil 

Impact 

Yes*  0.031 

PASS-days 
increased 

PASS-days 
increased 

No Yes* 0.05 

Leadership and 
teamwork 

No 

Restraints  No PASS-days 
increased 

Yes*  0.0002 
prevalence  

down 

 

PASS-days 
increased 

PASS-days also 
increased with 

QIA intervention  

Yes*  0.04 

RN time up 

Restraint use down 

 

No Yes*   Age increasing 

0.0025 

Urinary 
tract 
infections 
(UTIs) 

No Nil impact No PASS-days 
increased 

Yes*  

RN/EN time up 

UTIs up 0.0014 

(Facility level 0.044) 

EN time up UTIs up  0.0012 

RN time up UTIs up  0.04 

No No 

Note: Yes* is statistically significant at p=<0.05 using resident level data unless otherwise stated  
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Chapter Six: Discussion 

 

“If politics is the art of the possible, research is surely the art of soluble.  
Both are immensely practical - minded affairs”  

        Peter Medawar 1915-87 

6.1 Introduction  

There is something about the fragile and complex systems we call nursing homes that 

make them very susceptible to poor care.  However, developing and implementing 

evidence-based services that assures good care is challenging, with no guarantee of 

success.  New Zealand lacks research regarding the needs and expectations of 

consumers of residential care and the quality of service provided.  This study attempts to 

resolve some of the dilemmas regarding quality of care in nursing homes.  The aim has 

been to determine the relative effects of the two interventions as measured by a 

conventional statistical generalised linear mixed model, and a best practice measurement 

model, Data Envelopment Analysis (DEA).  In addition, the study examined the impact of 

care staffing and leadership on the quality of care as measured by five quality indicators.   

 

The discussion chapter is organised into three sections.  The first explores the research 

questions.  The second highlights specific areas of interest that arise from exploring the 

findings as they apply in a ‘real world’ setting, and the third presents the limitations, 

implications for policy and practice, opportunities for future research, and the final 

reflections and conclusions.  
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Section one: Answering the research questions 

The five-research questions led the study design, data collection, and analysis as reported.  

This section directly addresses the research questions. 

 

6.2 Benchmarking combined with quality improvement activities 
improves resident outcomes?  

For the five quality indicators, the use of urethral catheters (catheters), falls, pressure 

ulcers, daily restraint use (restraints), and urinary tract infections, the Quality Improvement 

Activities (QIA) intervention was successful in influencing reduction in the use of catheters.  

In the QIA-group (intervention) there was a greater reduction in the number of residents 

with a catheter in the post-intervention period than in the Benchmarking (BM) group 

(control) (p=0.002).  This finding is contrary to the finding of Rantz et al. (2001), where a 

similar, but more intensive support programme of advanced nursing practice did not 

significantly reduce the use of catheters (p=0.57).   

 

In clinical research, trends are important.  Given that only one quality indicator 

demonstrated statistical significance, this finding must be interpreted with caution.  

Nevertheless, it is possible that there is an explanation for this finding.  The QIA-

intervention provided specific best practice support and information relating to catheter 

use, and, therefore adherence to these guidelines may have resulted in the statistically 

significant result.  There are only a small number of situations where catheter use is 

justified.40  Furthermore, in most situations, with the exception of intractable urinary 

retention, a decision to remove a catheter is straightforward and can be made by a 

Registered Nurse (RN).   

 

                                                      

40 The most common indication for a catheter is for intractable urinary retention.  Other justifications for 

catheter use include preventing contamination of stage three and four pressure ulcers, during terminal 
care for comfort, and for residents with severe disability where positioning and changing clothes are 
associated with unmanageable pain (Nicolle, 2001a).  The use of catheters for the routine management 
of incontinence is not recommended.  Removal of a catheter is likely to have health gains as the risks of 
trauma and urinary tract infections reduce. The removal of a catheter is unlikely to result in significant 
harm, provided that the resident does not have intractable urinary retention, in which case the catheter 
should not be permanently removed without specialist advice (Nicolle, 2001a).  
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The QIA-intervention had no statistically significant impact on the other four quality 

indicators: falls, pressure ulcers, restraints, and urinary tract infections.  For these quality 

indicators, achieving process changes that result in adverse events reducing was more 

complex.  It required input from the multidisciplinary team, and sometimes from specialist 

services.  In some cases, additional resources and extensive coordination of process 

changes were required.  Therefore, achieving reductions in the incidence/prevalence rates 

or increasing the adverse event free (PASS) days was more challenging for these quality 

indicators than it was for catheters.  For example, to prevent a fall requires a multifaceted 

approach including, but not limited to, risk factors being identified, clinical assessments 

such as gait and balance being completed, addressing reversible health issues, reviewing 

medications, vision assessment, environmental assessment, and the use of safety devices 

such as alarms (American Geriatric Society, 2001). 

 

The findings of this study differ from studies reported in the US that highlight the value of 

QIA programmes (Horn, 2007; Lynn et al., 2007; Rantz et al., 2009; Rantz et al., 2006; 

Rantz et al., 2001; Rantz, Vogelsmeier et al., 2003; Rollow et al., 2006).  When these 

studies are explored in more detail, it is apparent that major differences existed in the 

current study.  In the studies completed by Horn (2007), Rantz et al (2009) and Rollow et 

al. (2006), there was intentional recruitment into the intervention group of nursing homes 

that were ‘at risk’ of quality problems, and therefore a greater possibility of the likelihood of 

achieving reductions in adverse events.  The current study recruited willing nursing homes 

to be part of a study with no knowledge of the quality of care they provided.  In fact, the 

findings suggest that quality of care in the QIA-group was higher than that of the BM-group 

at the start of the study and this may have reduced the likelihood of achieving 

improvements in resident outcomes.  

 

Similarly, Lyn, et al. (2007), recruited willing nursing homes into a study aimed at reducing 

pressure ulcers.  Lyn and colleagues reported no change in the prevalence of pressure 

ulcers, but did report a reduction in the number of new pressure ulcers (incidence) 

developing in the facility.  The current study also reported a reduction of 35.70 percent in 

the number of new pressure ulcers developing in the nursing homes post-intervention 

compared to pre-intervention.  The prevalence rate was 16.60 percent.  This is an 
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interesting finding as it signals that researchers must be clear about what they are seeking 

to achieve, and what is the best measure of this.  In this study, prevalence rates and 

PASS-days were used to assess the changes related to the intervention.  On reflection, the 

use of incidence rates may have been advantageous, as the intervention was more likely 

to have prevented new pressure ulcers developing than to resolve existing pressure ulcers.  

 

Mohler, Richter, T, Kopke, and Meyer, (2011), following a systematic review of strategies 

implemented to reduce restraints in nursing homes, suggested there was insufficient 

evidence supporting the effectiveness of educational programmes targeting the prevention 

or reduction of restraint use (Mohler, Richter, Kopke, & Meyer, 2011).  Other researchers 

report that an educational programme for nursing staff, combined with consultation with a 

nurse specialist had no effect on the use of or the prescribing of restraints for newly 

admitted residents in psychogeriatric nursing homes (Huizing, Hamers, Gulpers, & Berger, 

2009a, 2009b).  This current study noted that new restraint orders reduced post- 

intervention.  However, caution is required in comparing Huizing et al (2009b) findings to 

this current study, as the population in their study was only partially reflective of the 

population involved in the current study.    

 

The lack of statistically significant results in this current study may indicate that the QIA-

intervention was too diluted to effect change.  In other studies, researchers report that 

more than one onsite visit and multiple contacts over an extended period resulted in better 

resident outcomes (Rantz et al., 2009; Rantz, Vogelsmeier et al., 2003; Rollow et al., 

2006).  Rantz et al. (2003) state that improving quality of care delivered to residents in 

nursing homes requires a multifaceted approach, and that nursing home staff need to be 

challenged to constantly improve the care they provide.  In addition, strategies are needed 

to inspire nursing home staff to want to reach for higher and higher levels of quality care, 

using the principles of continuous quality improvement.  While the QIA-intervention was in 

some ways similar to the strategies in the other studies cited above, in this study, due to 

time and travel restrictions, it was not possible to provide more than one onsite visit, 

therefore support in implementing the best practice was limited.   
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The success of the intervention was dependent on facility management and their staff in 

two distinct ways.  Firstly, care-staff, in particular the RNs who were best placed to 

implement the intervention, needed to have access to the QIA-intervention including the 

benchmarking.  The nurse leaders were responsible for sharing the information with care-

staff.  How well this was implemented was not measured.  Secondly, the care-staff needed 

to adopt and deliver components of the intervention consistently, and continue to do so, for 

improvements in resident outcomes to occur.  Grando et al (2007) reported that improving 

care depended on the facility staff’s willingness to change established practices, the 

support staff received to make changes, and staff understanding the magnitude of poor 

performance.  This was especially true for restraints (Grando, Rantz, & Maas, 2007).  

While care-staff may have positive attitudes to the prevention of resident harm, instigating 

and maintaining practice change has been reported to be difficult (Moore & Proice, 2004).  

 

A concern in any study relates to the acceptability of the intervention.  In this current study, 

the acceptability of the components of the QIA-intervention were assessed using a post-

study questionnaire.  The QIA-group reported that they used the content of the flip chart 

and educational DVD to made changes to policies, procedures, care plans, content of 

education sessions, and risk assessments.  The QIA-group indicated that they made the 

most impact in reducing falls.  The findings did not confirm this as there was no reduction 

in the incidence of falls over the course of the study.  The QIA-group indicated that they 

found the benchmarking was less useful in reducing the adverse events in question.  

However, the questionnaire responses may not be reflective of the views of all care staff, 

as, in the main, the questionnaires were completed by the nurse leaders.  If this study was 

repeated, focus groups that are representative of all care-staff could provide additional 

insight.  A focus group approach has been reported as being successful in ascertaining the 

level of acceptability of the intervention (Grando et al., 2007). 

 

Registered and enrolled nurse (RN and EN respectively) Hours per Resident Day (HRD) 

were lower in the QIA-group than in the BM-group throughout the study.  With less time per 

resident available, the RNs in the QIA-may may have found it difficult to find time to 

assimilate, promote, and implement the QIA-intervention through education, assessments, 

care planning, direction, and evaluation of care due to the magnitude of their workloads.  
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Carryer et al. (2010) reported that RNs working in nursing homes in New Zealand felt they 

lacked enough time for resident assessments, had insufficient general practitioner support, 

and had limited opportunities to extend their knowledge and competence.  The RNs 

described these factors as barriers to the provision of good care.  Moore and Price (2004) 

suggest that while RNs may have positive attitudes to the prevention of resident harm, 

implementing practice change is ineffective if RNs do not have the time and skills to 

overcome the barriers.   

 

Another key design feature in this study was the exposure of the QIA group members to 

the QIA activities and benchmarking, and the BM-group to benchmarking.  Rollow (2006) 

suggests, with both groups being provided with the same benchmarking reports, it is 

possible that the observed difference between the two groups is likely to be less than it 

would have been if one group had received no benchmarking information.  If this study 

were to be repeated, a third control group that does not receive any intervention should be 

included.  

 

In summary, the QIA-intervention in this study had limited success.  There were multiple 

reasons that may have contributed to the lack of improvement in resident outcomes in the 

QIA-intervention group.  The key considerations are that the nursing homes in the QIA-

group demonstrated better quality in the pre-intervention period for a number of the quality 

indicators, and had lower ratios of RN/EN to residents than for the BM-group.  There was a 

possibility that the QIA-intervention was too dilute to support changes in care processes 

and the period was not long enough.  Nor did this study assess whether improvements 

were sustained in the longer term due the limitations of the time available to complete the 

study. 

 

 6.3 Benchmarking alone improves resident outcomes.  

Of the five quality indicators in question, two demonstrated statistically significant findings 

as the result of the BM-intervention.  There was a statistically significant increase in 

pressure ulcers PASS-days41 (p=0.031) but not in the prevalence rate, and a statistically 

                                                      

41  PASS-days were calculated as follows: resident bed days–the days the resident was affected by the 
adverse event  
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significant reduction in the prevalence of restraints (p=0.0002), when using resident level 

data.  For catheter use, the positive result for the QIA-intervention probably masked any 

benchmarking effect.  The benchmarking intervention had no statistically significant impact 

on the other two quality indicators, namely falls, and urinary tract infections.  

 

For some of the nursing homes in the study, it was the first time they were able to compare 

the quality of the care they provided.  A number of the nursing homes did benchmark within 

their own organisation, and a small number stated they participated in a programme for 

infection control surveillance/benchmarking.  Facilities reported that the BM-intervention 

assisted in reducing adverse events.  They indicated that benchmarking restraints was the 

most useful.  Collecting and comparing data assists clinical leaders and their staff to better 

understand the quality of care they provide, and to identify what care processes need to be 

reviewed (Courtney, O'Reilly, Edwards, & Hassall, 2010; Mor, 2005; Mor, Angelelli, Gifford 

et al., 2003; Mor, Berg et al., 2003).  Grando et al. (2007) suggests care-staff feel that 

quality-indicator reports contribute positively to quality improvement endeavours as they 

provide a means of identifying and tracking resident problems over time (Grando et al., 

2007). Conversely, Rantz et al. (2001) reported that benchmarking alone was not enough 

to improve resident outcomes in nursing homes.  

 

Benchmarking for each of the five quality indicators in question informed nursing home 

staff about the performance of their facility.  Rantz et al (2003) reiterate that staff must 

understand the quality of care they provide, and be constantly challenged to improve it.  

However, Grando et al. (2007) state that feedback is not always sufficient to motivate staff 

to change, with some senior nurses dismissing the benchmarking as not being accurate.  

In addition, managers and senior nurses may observe that their benchmarking scores are 

close to the mean quality indicator scores, and see no need to improve.  Utilising an 

average mean in benchmarking can be problematic.  If most facilities are providing an 

unacceptable level of care, then employing the mean as the benchmark may lead to the 

acceptance of substandard care.  In this study, nursing homes in the QIA-group tended to 

have higher quality in the pre-intervention period; this may have influenced decision 

making about implementing process changes.  The QIA-group may have been comfortable 
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with their performance and seen no need to improve, whereas the BM-group may have 

seen a need to improve. 

 

When considering why the BM-group was able to increase the number of pressure ulcer 

PASS-days following the start of the benchmarking, one possible explanation is nursing 

leadership and teamwork.  The Shortells survey (section two) found a statistically 

significant positive association between the staffs’ views of leadership and teamwork and 

increasing pressure ulcer PASS-days (p=0.05).  The BM-group achieved a higher mean 

score for section two of the survey (Mean, 3.96/5; SD=0.42) than the QIA-group (Mean, 

3.76/5: SD=0.62).  For the BM-group where staff perceived stronger leadership and 

teamwork, changes in processes to support better practice for pressure ulcer prevention 

may have been more likely.  Wurster (2007) points out that nurse leaders need to take a 

consistent and systematic approach in the prevention of pressure sores, and to motivate 

the staff to implement evidence-based guidelines. However, guidelines may be seriously 

underused (Wipke-Tevis et al., 2004).  Conversely, Rantz et al (2003) suggests that by 

raising awareness of poor performance with the RNs working in the nursing homes they 

may be more motivated to access and use guidelines, and update risk assessments 

regularly.  Contractual and regulatory obligations in New Zealand require nursing homes to 

complete and review risk assessments (Standards New Zealand, 2008) and to provide 

suitable pressure reducing surfaces for residents (District Health Boards New Zealand, 

2009).  In spite of this, regular completion of pressure ulcer, risk assessments could be as 

low as 40 percent (Wipke-Tevis et al., 2004).   

 

For restraints, once the levels of restraint use were available via the benchmarking nursing 

home staff were able to compare their restraint use with other facilities for the first time.  

They became aware of the magnitude of their reliance on restraints.  The senior nurses 

sought more guidance from the expert nurse for restraints than on any of the other 

indicators.  The use of restraints in New Zealand is regulated by the compulsory restraint 

minimisation and safe practice standards (Standards New Zealand, 2008).  The aim of the 

standards is to support healthcare providers, health care professionals, and consumers in 

making informed decisions relating  to restraints, and to protect consumers’ rights and well-

being.  The standards aim to support the minimisation of restraints by requiring facilities to 
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have a restraint register, and stressing the importance of assessment, care planning, and 

evaluation of restraints, all of which are within the scope of RN practice.  Therefore, nurses 

are very influential in decision making regarding restraints for individual residents.  This 

study found that increasing RN time had a statistically significant association with reducing 

restraints.  The RN staffing levels were higher in the BM-group throughout the study.  With 

this in mind, the nursing homes in BM-group with higher RN time per resident may have 

been better placed to achieve reductions in restraints once the benchmarking reports were 

published.   

 

Residents in nursing homes are at increased risk of suffering falls due to advanced age, 

age related changes, frailty, and cognitive impairment (American Geriatric Society, 2001).  

This study confirmed increasing age was a significant risk factor for falls (p=0.0027).  In 

addition, a statistically significant relationship between males and increased risk of falling 

(p=<0.0001) was found.     

 

Although statistically significant findings were not found for falls and urinary tract infections 

a discussion around each is useful.  Reducing the rate of falls for older people living in 

nursing homes requires a multifaceted approach utilising the input of a number of health 

professionals (Australian Commission on Safety and Quality in Health Care, 2009); an 

example is the review of medications. This process requires the cooperation of the medical 

practitioner, a pharmacist, and nursing staff.  Interventions to assess and implement care 

plans for gait, balance, and strength correction require a reasonable level of physiotherapy 

input.  Correction of visual detects is even more challenging for this may require  the 

resident being on a waiting list for some period or treatment may not be free.  Because of 

the clinical complexity associated with falls in nursing homes, prevention and reduction is 

likely to take longer than the time available for this study.  

 

Urinary tract infections are one of the most common bacterial infections suffered by 

residents in nursing homes.  Nursing staff can do much to reduce the presence of urinary 

tract infections with good infection control practices, the maintenance of good resident 

hygiene, and hydration.  However, older people in institutional care are known to have a 

high prevalence of bacteriuria that may or may not lead to a symptomatic urinary tract 
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infection (Nicolle, 2001b).  The treatment of asymptomatic bacteriuria is not beneficial, and 

can result in the development of multi-drug-resistant organisms.  However, if a 

symptomatic urinary tract infection is not treated, there is a high risk of delirium, increased 

incontinence, falls, urosepsis, and hospital admission.  It is possible that because of 

concerns for residents, RNs and ENs err towards requesting treatment rather than risk 

residents becoming acutely unwell.   

 

The diagnosis of symptomatic urinary tract infections in nursing homes has been reported 

to be significantly overestimated (K. B. Stevenson et al., 2005; K. B. Stevenson et al., 

2004).  In addition, the use of catheters is known to increase the number of urinary tract 

infections (Nicolle, 2001a). Careful diagnosis and targeted treatment are essential and 

require skilful management by the nursing staff and medical practitioner (Nicolle, 2001b).  

Given the complex nature of changing care processes for urinary tract infections, it is not 

surprising that benchmarking made no difference in the time available.  

 

In practice, any clinical reduction in adverse events is important in the nursing home 

sector. In the ‘real world’ of the residents’ everyday life clinically significant improvements 

should be recognised, encouraged, and expected.  A clinically significant result is one that 

is large enough to be of practical importance to the residents and healthcare provider.  To 

assess whether clinically significant changes occurred in the prevalence rates, the three-

months just prior to the interventions and the three-month period at the end of the study 

were examined as the last three-month period was most likely to have demonstrated the 

impact of the intervention.  Table 5–10 section 5.6 in the previous chapter, illustrates 

clinically significant reductions greater than 15 percent for pressure ulcers, restraints, and 

urinary tract infections and for catheters the reduction was 6.36 percent.  However, there 

was less than one percent decrease in falls prevalence and this was not likely to be 

clinically significant.  

 

The benchmarking effect graphs presented in the previous chapter indicate statistically 

significant improvement in outcomes for residents in relation to restraints and pressure 

ulcers as a result of benchmarking.  The current study supports benchmarking of restraint 

rates, and pressure ulcer PASS-days to improve outcomes for residents.  In addition, 
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clinically significant changes were evident across all facilities for all quality indicators 

except falls. This again adds weight to the support for benchmarking.  

 

6.4 Data Envelopment Analysis provides additional information. 

The DEA models developed and applied in this study were successful in providing 

additional information about nursing homes by considering the quantity (operational) and 

quality (adverse event free days) efficiency.  Firstly, DEA established the quantity efficiency 

for each nursing home with evidence that benchmarking staffing improved quantity 

efficiency.  Secondly, DEA established the quality efficiency for each nursing home, for 

each quality indicator as well as a combination of the quality indicators.  The DEA quality 

efficiency scores indicated that that the QIA-intervention had no impact except for 

restraints where the PASS-days increased more in the QIA- than the BM-group following 

the QIA-intervention.  However, the DEA quality efficiency scores suggested that BM-

intervention improved DEA quality efficiency for all quality indicators.  Fourthly, DEA 

identified which nursing homes were both quantity and quality efficient.  Finally, by 

considering those facilities that had high or low quality efficiency, an assessment of the 

impact of environmental factors was possible.  This research question is naturally 

organised around four perspectives: quantity; quality; quantity and quality; and 

environmental factors. 

 

6.4.1 Quantity efficiency  

DEA model one determined that the QIA-group had better quantity efficiency than the BM-

group.  As reported in Chapter Five, the DEA quantity efficiency scores declined in both 

groups, but more so in the QIA-group than the BM-group as demonstrated by the 

coefficient of variation percentages (CV percentage).  The mean DEA quantity scores for 

all facilities were highest between December 2008 and February 2009 and again in 

December 2009.  During these months, it is likely that more care-staff took holidays.  It is 

unlikely that all were replaced.  As a consequence, care-staff time was lower than in other 

months and is a seasonal effect.  Apart from these months, care staffing time increased in 

line with increases in resident days (RD).  The exception to this was in the BM-group 

where RN-HRD decreased from June 2009 for the remainder of the study, thus narrowing 

the gap for RN-HRD between the two groups.   
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Nursing homes were provided with staffing benchmarking in April 2009.  Therefore, it is 

possible that benchmarking of RN time impacted on quantity efficiency in the BM-group as 

the decline in quantity efficiency scores were less in this group than in the QIA-group.  

Another possible explanation for the decline in the RN-HRD may relate to the small 

facilities in the BM-group increasing occupancy in the post-intervention period without the 

need to increase the RN-HRD.  The RN to resident ratio was high at the pre-intervention 

period.  There is no evidence of a substitution effect with RN time being replaced by 

caregiver time. 

 

The mean DEA quantity efficiency score across all nursing homes was 85.10 percent, 

close to that reported in Australia of 87.00 percent (Rao et al., 2003). Lenard and 

Shimshak (2009) reported a higher statewide mean DEA operating efficiency of 92.91 

percent for US nursing homes.  However, caution is advised when comparing the operating 

efficiency of these two studies with the quantity efficiency observed in this current study.  

The inputs and outputs used in the DEA models differed.  In addition, this current study 

utilised longitudinal data whereas cross-sectional data were used in the US.  Based on the 

DEA production frontier and the identified operational slack, Rao et al (2003) suggested 

that it was possible to produce more bed days with the same resources or the same bed 

days with fewer resources.  While DEA allows for the identification of individual facility 

operating slack and what improvements are needed to improve efficiency, improving 

quantity efficiency was not the purpose of this study.  in addition, improving operating 

efficiency without taking into account the quality of care provided to residents is not 

recommended (Ozcan, 2008).   

 

6.4.2 Quality efficiency 

The purpose of this study was to assess the changes over time in order to gauge whether 

the QIA-intervention or benchmarking alone improved quality.  The QIA-group started the 

study with higher mean DEA quality efficiency for all quality indicators.  The changes in 

DEA quality efficiency and the associated CV percentage suggest that the QIA-intervention 

did not result in improvement in efficiency for any of the areas represented by the quality 

indicators except for restraints.  For restraints, there was not only an improvement in the 
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mean quality efficiency but also a large reduction in the dispersion around the mean.  This 

suggests that the QIA-intervention improved quality efficiency for restraints in the QIA-

group.   

 

Observed improvements in the BM-group with improving mean quality efficiency, a 

reduction in the dispersion around the mean, and nursing home performance moving 

closer to the quality efficiency frontier for each of the quality indicators suggests that 

benchmarking improved quality efficiency.  For some of the quality indicators improvement 

was greater than for others.  For example, the quality indicators DEA quality scores 

indicated that the nursing homes on average had high quality efficiency for catheters 

(99.27%), falls (97.22%), pressure ulcers (96.14%), and urinary tract infections (97.99%).  

The exception to this was restraints with a mean DEA quality efficiency score of 78.80 

percent.  

 

The DEA results did not show that the QIA-intervention improved quality efficiency for 

catheters.  This differs from the findings of the primary analysis where the QIA-intervention 

made a statistically significant difference in catheter use.  DEA did identify that the QIA-

intervention improved quality efficiency for restraints.  Again, this finding differed from the 

primary analysis where no statistically significant difference related to the QIA-intervention 

was found.  DEA did identify improvements across all quality indicators that are likely to 

have occurred as a result of the benchmarking.  This also differs from the primary results 

where the BM-intervention made statistically significant differences for pressure ulcer 

PASS-days and for the prevalence of restraints but not for falls and urinary tract infections. 

 

The discussion above suggests that DEA does provide additional information.  Statistically 

significant differences found in the primary analysis of this study provides empirical 

evidence of the effect of the intervention, thereby providing a high level of evidence to 

healthcare organisations about the usefulness of the intervention.  However, in a ‘real 

world’ situation where residents and families are concerned about the basics of care being 

provided, and provided well, and the providers’ desire for success, the information provided 

by DEA about quality efficiency is relevant and useful.  DEA indicates that reducing clinical 

variations are possible resulting in a more standardised quality of care even when 
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statistically significant differences are not identified.  Clinically significant changes are 

important in the nursing home sector as any reduction in harm is an improvement for 

residents. DEA quality efficiency provides additional information related to clinically 

significant improvements. What DEA quality efficiency also highlights is that with the 

current care staffing levels a quality ceiling probably exists. 

 

In reviewing the DEA efficiency scores for individual facilities, some nursing homes were 

found to have lower DEA quality efficiency scores consistently.  Other nursing homes had 

higher DEA quality efficiency scores most of the time but not all the time, nor for every 

quality indicator.  This suggests that the combined quality indicator DEA model could 

provide a composite quality benchmark that is reflective of the overall quality of care as 

measured by the selected quality indicators.  Finally, DEA has provided insights into both 

quantity and quality efficiency not apparent in the statistical analysis.  

 

6.4.3 Quantity and quality efficiency  

It appears that the QIA-group was managing their care-staffing resources and quality 

efficiency well.  They demonstrated higher mean DEA efficiency scores for both quantity 

and quality at the commencement of the study.  To further illustrate the power of DEA, a 

two–way split of the models measuring quantity and quality efficiency was utilised to 

identify the most efficient and effective nursing homes.  This process assesses which 

quadrant the facility falls into; high quality–high quantity efficiency, high quality–low 

quantity efficiency, low quality–high quantity efficiency, or low quality–low quantity 

efficiency (Appendix 15).  Facilities ID42 and ID52 are in the high quality–high quantity 

efficiency quadrant for each of the five quality indicators and for the combined quality 

indicators.  Facilities ID160, ID01, ID32, ID70, and ID50 are in the low quality–low quantity 

efficiency quadrant for four or five of the individual quality indicators and for the combined 

quality indicators.   

 

The two–way split of the PASS–DEA models that measure quantity and quality efficiency 

and the use of the combined quality indicators model appears to be successful in 

identifying excellence and nursing homes that need to improve.  Further illustration of the 

power of DEA as a benchmarking tool for nursing homes can be seen in the comparison of 
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the DEA quality scores and the prevalence / incidence rates of the quality indicators.  

Analysis revealed that for each of the five quality indicators, there was a trend of high DEA 

quality scores to be associated with low incidence/prevalence rates.   

 

This is the first study to utilise PASS-days and target staffing hours to assess quality 

efficiency of nursing homes.  Lenard and Shimshak (2009) used a positive output model of 

residents without catheters.  However, they used a prevalence rate, not the length that a 

resident was not affected by the event; nor did they use a model employing target hours as 

was used in this study.  In addition, Lenard and Shimshak undertook ‘a point in time’ 

examination of quality efficiency, rather than using repeated measures to assess change 

over time.  Laine et al (2005) compared DEA quantity efficiency scores to ranked quality of 

care scores but did not assess change over time.  

 

This study demonstrates a way to achieve a quantity/quality DEA model for nursing homes 

and illustrates that DEA can provide additional, insightful information.  Therefore, it is 

believed that the approach taken with DEA in this current study is innovative and 

pioneering work.  

 

6.4.4 Environmental factors  

 The DEA models used in this study did not account for environmental factors that may 

have affected the DEA results in this study.  Observation of possible environmental effects 

included the following: quality efficiency scores for falls were lower in those facilities with a 

dementia unit or having psychogeriatric hospital beds.  One rural facility with less than 20 

beds and a high number of short stay, semi-acute residents had the lowest scores for all 

quality indicators except for restraints.  However, there was no observable difference for 

the DEA quality scores for the highest and lowest performing facilities related to ownership 

type or to affiliation with a group.  When comparing the DEA quality efficiency with the 

Shortells survey scores, no obvious trends were identified.   

 

6.5 Does care staffing have an association with quality indicators?  

For the five quality indicators, statistically significant associations were observed between 

increasing RN time and reducing use of restraints (p = 0.04) as well as between increasing 
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RN/EN time and increasing numbers of urinary tract infections when using resident level 

data.  The interpretation of the somewhat surprising result concerning increasing RN/EN 

time and increasing numbers of urinary tract infections is complex.  This association was 

greater for EN-HRD (p=0.0012) than for RN-HRD (p=0.04).  The trend for urinary tract 

infection rates to increase as RN/EN-HRD increased was also found using facility level 

data (p=0.044).  No associations were found between urinary tract infections and total 

care-staff or caregiver HRD at either resident or facility level.  Nor were relationships 

identified between restraints and total care or combined RN/EN time at resident or facility 

level.  

 

Whitehead (2007) demonstrated a statistically significant relationship, at facility level, 

between restraints and RN/EN-HRD (p=0.031) (Whitehead, 2007).  Other studies have 

identified a relationship between increasing RN time and reducing restraints (Castle, 2008; 

Castle & Engberg, 2008; N. J. Zhang et al., 2006).  

 

When reflecting on possible reasons for the significant relationship between RN time 

increasing and restraints decreasing, considering restraints in the context of the New 

Zealand environment is essential.  As previously discussed assessment, care planning, 

and evaluation are core competencies for RNs.  The compulsory restraint standards are 

very detailed regarding the importance of these processes when prescribing and managing 

restraints.  As a result, decision-making about, and gaining consent for restraints has 

largely become the domain of RNs.  Therefore, it is logical that facilities with more RN time 

were better placed to reduce restraints.  This study experienced a reduction of 50 percent 

in new restraint orders between the pre- and post-intervention period.  This reduction was 

clinically important as it was likely that resident harm associated with restraints was 

reduced (Engberg et al., 2008).   

 

Discontinuing restraints or not prescribing restraints for new residents is fraught with 

difficulties.  Literature highlights that management and staff have struggled to normalise 

risk taking by older people in residential care (Nay & Koch, 2006).  Providers are 

concerned about perceived threats including legal ramifications, punitive responses such 

as media publicity, censoring during audits and complaints by other sectors of the 
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healthcare sector when a serious injury occurs.  Frequently, families’ goals for resident 

safety are at the expense of resident freedom and choice.  There is an acceptance that 

restraint is a normal part of residential care by staff, residents and families (Nay & Koch, 

2006).  Additionally, restraints may be used as a way to cope with work pressures 

experienced by RNs and other care-staff.   

 

The effort required by RNs to reduce restraints within the nursing home is time consuming.  

A Finnish study demonstrated that where RNs had low job control there was a  greater risk 

of residents being restrained (p=0.09) than when RNs had reported they had high job 

control (p=0.019) (Pekkarinen, Elovainio, Sinervo, Finne-Soveri, & Noro, 2006). Having 

more time may  enable RNs to assume responsibility for restraints reduction via 

assessment, care planning and evaluation activities and for taking residents’ rights to take 

risks and ‘duty of care’ into account and finding alternatives to restraints (Nay & Koch, 

2006; Pekkarinen et al., 2006).  

  

The second relationship identified was that increasing RN/EN-HRD resulted in urinary tract 

infections increasing.  Urinary tract infections are the most common infections in nursing 

homes.  In addition, about 30 to 50 percent of nursing home residents can have a positive 

urine culture even without any symptoms of a urinary tract infection.  Unfortunately, many 

of these residents are placed on antibiotic therapy inappropriately (Centers for Disease 

Control and Prevention, 2011).  

 

The researcher, familiar with practices in nursing homes, contends that the most common 

practice for identifying urinary tract infections in New Zealand is urinalysis using a dipstick.  

Because of the significant morbidity associated with urinary tract infections in this 

population and the relative difficulty in accessing medical assistance promptly, there is a 

heavy reliance on this expedient test.  This approach is not limited to New Zealand.  

Juthani-Mehta, Drickamer, Towle and Zhang et al. (2005) report that a group of health 

professionals working in residential care stated that their first diagnostic step in the 

evaluation of urinary tract infections was urinary dipstick analysis (48%), and urinalysis and 

urine culture (40%) (Juthani-Mehta et al., 2005). Nicolle (2001) suggests that relying on 

dipsticks, as a diagnostic test is not sound practice as dipsticks have limited predictive 
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value given the high incidence of bacteriuria in residents (20-50%) and the much lower rate 

of asymptomatic infections (3.29 per 1000 RD).   

 

Other symptoms seen in younger people such as an elevated temperature may be muted 

or absent making the accurate diagnosis of urinary tract infections difficult (Nicolle, 2000).  

In New Zealand, all diagnostic test requests must be authorised by a medical practitioner 

or nurse practitioner.  A requested clean urine sample may be difficult to obtain due to 

incontinence and/or cognitive impairment.  This can result in diagnostic delays.  Staff may 

be concerned about the resident becoming seriously ill.  This can create pressure to start 

treatment promptly without a symptomatic infection necessarily being confirmed.   

 

Stevenson, Moore, and Sleeper (2004) suggest that when screening for urinary tract 

infections the diagnostic criteria must be explicit to rule out over estimation or the presence 

of these infections.  However, Juthani-Mehta (2005) reported that only 55 percent of 

nurses were aware of the McGeer diagnostic criteria for symptomatic urinary tract 

infections.  In addition, Gau et al, (2009) report inconsistent inter–expert diagnostic 

agreement on urinary tract infections in older people.  The distinction between symptomatic 

urinary tract infections and asymptomatic bacteriuria can be blurred especially where acute 

co–morbidities are present, or when localised symptoms of a urinary tract infection are 

absent (Gau et al., 2009).   

 

This complex situation may lead to the commencement of treatment without the diagnostic 

certainty.  Therefore, it is highly probable that there is over treatment of urinary tract 

infections in nursing homes.  Just why this study found the greater RNs/ENs time 

increased the number of urinary tract infections is not easy to explain.  The answer could 

be that RNs/ENs with more time available to them spent more time observing and 

assessing residents and were more aware of the subtle changes occurring in residents 

with urinary tract infections.  However, the finding that a higher EN time had a highly 

statistically significant association with higher urinary tract infection rates may support the 

logic of over-treatment.  Enrolled nurses observe, but do not undertake assessments 

independently, therefore they may be more likely to initiate requests for treatment of 

asymptomatic urinary tract infections based on dipstick results.  
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It was somewhat surprising that no statistically significant association between care 

staffing, especially RN time and pressure ulcers was observed in the current study, 

particularly given the findings of other research (Bostick, 2004; Castle, 2008; Castle & 

Engberg, 2008; Horn et al., 2005; Whitehead, 2007).  Possible reasons include the the use 

of resident level data, the use of PASS-days rather than prevalence/incidence rates, or 

inconsistent detection and reporting of pressure ulcers, particularly stages one and two by 

staff.  However, the answer might be that more attention needs to be paid to the 

organisation and delivery of care, rather than solely on the amount of care-staff time 

available (Arling, Kane et al., 2007). 

 

6.6 Does leadership have an association with quality indicators? 

The Shortells survey scores were not found to be associated with any of the quality 

indicators.  However, the one exception to this was the sub score for section two, 

teamwork, and leadership where a statistically significant increase was associated with an 

increase in pressure ulcer PASS-days (p = 0.05).  Again, a statistically significant finding 

for only one quality indicator is to be treated with caution. 

 

There may be an explanation as to why this finding occurred.  Making the necessary 

changes to increase pressure ulcer PASS-days requires strong leadership and teamwork.  

The leaders must ensure that there is enough staff, that staff are knowledgeable in the 

processes to prevent pressure ulcers, and ensure necessary resources are available.  

McLaughlin and Kaluzny (2006) state that rules, policies, and procedures serve as 

templates of managerial guidance and can document the most efficient means of 

accomplishing a task to the required standard.  Poorly conceived or implemented rules, 

policies, and procedures can actually have a negative impact on business efforts to 

produce the services in a profitable or acceptable manner.  If the negative impact is not 

addressed the business may become vulnerable to failure.  To make necessary changes 

requires a strong culture that focuses on removing the barriers to making improvements 

and endeavours to achieve better performance thus moving from crisis management to 

continuous improvement (Scott-Cawiezell et al., 2004). 

 



Chapter Six: Discussion  

280 | P a g e  

 

Jeon, Merlyn, & Chenoweth (2010) suggest that significant associations exist between 

positive leadership practices and reduced adverse events including restraints and falls.  No 

such associations were identified in this study.  A possible explanation for this may relate 

to the low return rate for the questionnaires.  Another possibility is that the questionnaires 

were completed and returned from facilities where nursing leadership was more unstable 

or there was high staff turnover.  However, this is speculation; the completed surveys were 

only identifiable to the facility not individual staff. 

 

6.7 Summary 

This section has discussed the answers to the specified research questions in light of 

relevant literature.  Table 6.1 highlights the positive findings.  

 

Table -6–1: Key findings of the PASS Study 

Positive findings  

The QIA-intervention was effective in reducing catheter use. 

The BM-intervention resulted in fewer restraints.   

The BM-intervention resulted in more days free of pressure ulcers for residents. 

Increased RN time was associated with fewer restraints.   

Increased RN time was associated with more urinary tract infections.   

Increased EN time was associated with more urinary tract infections. 

The Shortell’s survey subsection two scores, measuring teamwork and leadership, were associated with 
fewer pressure ulcers.   

The restraint DEA quality efficiency increased more in the QIA-group indicating that the QIA intervention 
was effective in improving clinical outcomes for residents. 

DEA indicates restraint DEA quality efficiency increased in BM-group. 

DEA indicates DEA quality efficiency increased in BM-group for catheters, falls, pressure ulcers, and urinary 
tract infections  

PASS-DEA models were  sensitive in demonstrating clinical significance  

PASS-DEA Model allows for the use of a composite quality measure 

Male residents  are more at risk for catheters and falls 

The oldest-old are more at risk for falls and restraints  

 

It seems that further modifications to the QIA intervention are necessary to improve the 

impact of the intervention on a range of resident outcomes.  Benchmarking assists in 

reducing adverse events or increasing PASS days and with further modifications to the 
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BM-intervention, a greater impact on resident outcomes may be possible.  DEA may 

provide a more clinically sensitive approach to benchmarking.   
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Section 2: Performance assessment for success   

6.8 Introduction  

This section discusses a positive approach to quality of care and advancing nursing home 

success.  As part of valuing our older people, society needs to recognise and celebrate 

excellence in nursing home care so our older people do not fear admission to a nursing 

home.  The critical questions facing most nursing homes are: (1) What outcomes are 

residents currently experiencing; (2) How performance can be effectively evaluated; (3) 

What supports better outcomes for residents; and (4) How can quality care be provided in 

a highly competitive and tight fiscal market.  This section explores these questions in the 

New Zealand context and presents a conceptual framework for measuring and supporting 

the enhancement of efficiency and effectiveness.  If implemented, it will ultimately benefit 

both residents and the success of nursing homes. 

 

6.9 Outcomes residents are currently experiencing   

The collection of quality indicator data in this study has allowed for a stock-take of the 

quality of care provided in the nursing homes in study, and possibly New Zealand, as 

measured by the five quality indicators.  Comparisons with the descriptive data from other 

sources may highlight which rates indicate satisfactory quality and which ones do not.  

However, numerous issues abound when making such comparisons.  Issues of validity, 

reliability, and feasibility as discussed in the literature review, are relevant.  In spite of this, 

making comparisons with the outcomes of care in other countries can provide an alert to 

systemic substandard care or excellence (Department of Human Services, 2007).   With 

reservations about just how comparable the data really is, the international prevalence 

rates for the five indicators used in this study are presented in Table 6-2.  Only studies/data 

published since 2005 are included even so some of the data is dated.   
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Table 6–2 Quality indicator prevalence rates in nursing homes  

Quality indicator 

 

Nations Rate 

% 

Data source 

Catheters 

 

New Zealand  

Finland 

US  

New Zealand  

UK 

4.46 

4.00 

5.00 

5.50 

13.00 

This study 

Laine et al. (2005) B 

Nursing Home Compare (2011) B 

Boyd et al. (2008) 

Godfrey (2008) 

Falls New Zealand  

Finland  

Australia  

US by state 

23.45 

11.00 

17.00 

7.20 to 
18.50% 

This study 

Laine et al. (2005) B 

Courtney et al (2010) A 

(Centers for Medicare & Medicaid Services, 
2005)B 

Pressure ulcers  New Zealand  

Germany 

Australia 

US 

Finland 

Australia 

3.40 

4.30 

9.10 

12.00 

15.00 

15.80 

This study 

(Kottner, Dassen, & Lahmann, 2010)C 

(Courtney et al., 2010) A 

Nursing Home Compare (2011) B 

Laine et al. (2005) B 

Santamaria et al. (2009) 

Restraints 

 

New Zealand  

US 

Holland 

Switzerland 

Finland 

Hong Kong  

Germany 

Finland  

South Australia 

Canada 

23.45 

3.00 

4.00 

6.00 

19.00 

20.00 

26.30 

28.00 

28.00 

31.00 

This study  

Nursing Home Compare (2011) B 

Hamers et al. (2005) 

Feng et al. (2009)B 

Laine et al. (2005) 

Feng et al. (2009) B 

Meyer et al. (2009 

Feng et al. (2009) B 

Retas (2008) C 

Feng et al. (2009) B 

Urinary tract infections  

 

New Zealand  

US 

Finland 

4.86 

9.00 

14.00 

This study  

Nursing Home Compare (2011) B 

Laine et al. (2005) B 

Note: A: was a small study of four facilities.  B:  is data from RAI-LTC (Medicare, 2011).  C:  was as statewide 
study.  

 

 The data in Table 6-1 allows comparison of the current study results to other available 

data.  This allows inferences to be made as to whether the prevalence rates found in this 

study represent an acceptable standard of care.  The prevalence rates presented suggest 

variations exist in each of the quality indicator rates between countries.   

 

The nursing homes in this study had a catheter prevalence rate of 4.46 percent.  Finland is 

the lowest at 4.00 percent and the UK is the highest at 13.00 percent.  Boyd et al (2008) 

reported a point prevalence rate of 5.5 percent in New Zealand nursing homes.  By 

comparing the catheter incidence rate reported of 1.56 1000 RD (Whitehead, 2007) and 

the rate reported in this current study of 1.61 per 1000 RD, an increase in the incidence of 
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catheter use of 0.05 per 1000 RD (3.21 percent)  may have occurred. In summary, the 

prevalence of catheters in this current study does not indicate that care is substandard.  

However, the fact that facilities in the QIA-group in this current study were able to reduce 

catheter use in the post-intervention period suggests that the rate of catheter use could be 

reduced in New Zealand nursing homes when evidence-based practice guidelines are 

utilised.    

 

In the US, between half and three-quarters of nursing home residents fall each year 

(Centers for Disease Control and Prevention, 2012).  During this current study, 38.86 

percent of residents had at least one fall in the 15-month period, with 45.29 percent of the 

residents who fell, falling more than once.  The prevalence of falls of 23.43 percent 

reported in this current study was higher than reported in two other studies (Table 6-1).  

The incidence rate for falls had increased by 2.59 per 1000 RD since the Whitehead  

(2007) study (5.80 per 1000 RD) and this study (8.39 per 1000 RD), a 44.66 percent 

increase.  Factors that may have influenced the falls rates seen in this study were gender, 

larger sample size, and wider representation of regions, and/or improved reporting and the 

availability of resident level data.  The differences in the two rates may reflect a number of 

environmental factors such as increasing dependency and acuity reported by Boyd et al 

(2008) or changes in ownership (Consumer New Zealand, 2009). 

 

The inclusion of nursing homes with psychogeriatric beds in the current study was a major 

difference to the Whitehead (2007) study.  In addition, a number of the facilities were 

associated with dementia units and more likely to have residents with severe cognitive 

impairment and behavioural concerns.  These nursing homes with an association with 

dementia care had a falls incidence rate of 10.32 per 1000 RD compared to a falls 

incidence rate of 6.25 per 1000 RD for facilities that had no or minimal association with 

dementia care units or psychogeriatric beds.  The recommended threshold incidence rate 

for falls is 6.38 and 11.09 per 1000 RD for New Zealand nursing homes and dementia care 

respectively (Standards New Zealand, 2005). This is higher than the falls rates observed in 

this current study, which is a reminder that when providing quality indicator reports the 

populations must be homogeneous. 
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Whatever the possible explanatory factors, the increasing incidence rate, and the high 

prevalence rate for falls suggests that prevention of falls in New Zealand nursing home 

needs urgent attention.  Implementation and adherence to an evidence based multifactorial 

falls prevention programme needs to be a national focus (Agency for Healthcare Research 

and Quality, 2010; American Geriatric Society, 2001; Gama, Medina-Mirapeix, & Saturno, 

2011; Grey-Miceli & Capezuti, 2005; Haralambous et al., 2010; Neyens et al., 2009; Oliver 

et al., 2007; The Australian Commission on Safety and Quality in Health Care, 2009) .   

 

The prevalence of pressure ulcers has been reported to be between 2.2% to 23.9% in 

nursing homes (Institute for Healthcare Improvement, 2008). This current study found, that 

over a 15-month period, 8.4 percent of residents suffered a pressure ulcer injury some of 

which were present at the time of admission.  Published pressure ulcer, prevalence rates 

ranged from 3.40 to 15.80 percent (Table 6-1) a remarkable variation with this current 

study reporting the lowest rate.  While excellence is assumed, it should be done so with 

caution.  The incidence of new pressure ulcers reported by Whitehead (2007) (0.39 per 

1000 RD) and this study (0.53 per 1000 RD) demonstrated an increase in the incidence of 

pressure ulcers of 35.90 percent, indicating that there may be an increasing  trend for more 

pressure ulcers to develop in nursing homes than previously.   

 

When reflecting on the low-pressure ulcer rate the researcher is of the view that facilities 

were not skilled in the detection and reporting of pressure ulcers.  Senior nurses displayed 

surprise when shown the coloured pictures of the staging of pressure ulcers and admitted 

that they probably were not consistently reporting stage one and two pressure ulcers.  

Confirmation of this during the current study probably occurred with more stage one and 

two pressure ulcers reported in the post-intervention period.  

 

Feng (2009) reported substantial variations across a number of countries in restraints rates 

with neither facility case mix nor organisational characteristics being particularly predictive 

of the prevalence of restraints.  Ten countries had published rates for restraints ranging 

between 3 and 31 percent.  It is unclear however if some of the lower rates only include 

restraints when the resident is out of bed.  In this study, the mean prevalence rate for all 

restraints was 21.53 percent.  There was an overall reduction of 4.50 percent in restraints 
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during the study.  Between this current study and the Whitehead (2007) study the restraints 

incidence rate reduced by 4.52%.  Even with this reduction, the extent of the use of 

restraints found in this current study is cause for concern.  Restraints represent poor 

clinical practice.  There is a clear association between restraint initiation and subsequent 

adverse health outcomes (Castle & Engberg, 2009; Engberg et al., 2008). Furthermore, 

there is inconclusive evidence that restraints protect residents from falling (purportedly the 

main reason for using restraints in nursing homes) (Healy, Oliver, Milne, & Connelly, 2008).  

 

Since the introduction of the restraint minimisation and safe practice standard in New 

Zealand in 2002, the success in reducing the use of restraints has never been empirically 

tested.  This current study recorded a 50 percent reduction in new restraint orders in a six-

month period following the introduction of benchmarking and evidence based practice 

information.  This suggests that nursing homes in New Zealand can reduce the use of 

restraints.  The US has a goal reduce to restraints rates to two percent or less.  The World 

Health Organization’s priority recommendation is to reduce restraints in aged care.  The 

results of this study make a compelling argument for continuing to benchmark restraints in 

nursing homes in New Zealand.   

 

For symptomatic urinary tract infections, Nicolle (2000) reports that the prevalence of 

urinary tract infections in long-term care facilities ranged from 0.6 to 21.8 percent and the 

incidence rate was 0.1 to 2.4 per 1000 RD.  During the current study, 10.9 percent of 

residents suffered a urinary tract infection; the prevalence rate was 4.86 percent and an 

incidence rate of 1.63 per 1000 RD.  This incidence rate was lower than the rate reported 

by Whitehead (2007) of 2.3 per 1000 RD (a reduction of 29.19%).  While a statistically 

significant reduction in the prevalence of urinary tract infections was not identified in 

relation to the QIA-intervention, the DEA quality efficiency for this indicator improved with 

benchmarking in the BM-group.  This improvement occurred in a period where RN-HRD 

was decreasing in this group.  This is of particular interest given that this study found a 

statistically significant relationship between increasing numbers of urinary tract infections 

and increasing RN-HRD.  Further investigation is warranted in relation to how accurate the 

reporting of symptomatic urinary tract infection is before assuming that the rate reported in 

the current study is (K. B. Stevenson et al., 2005). 
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In summary, New Zealand has lacked any robust regional or national indication about the 

quality of care provided in nursing homes.  Whitehead (2007) reported the only empirical 

data for adverse event rates available.  This current study has provided further insight into 

the current quality of care provided by those nursing homes participating in this study.  

Prudence is advised in extrapolating the level of quality found in the participating nursing 

homes in this study to the wider nursing home sector.  Participants who agreed to take part 

in a study of this nature are likely to have done so because they were of the view that they 

could adjust to any additional workload, were motivated to learn about the quality of care 

they provided, and make changes.  It is possible that they were already providing a higher 

level of quality.  Therefore, the level of quality seen in the nursing homes in this study may 

not be reflective of the wider nursing home sector in New Zealand.  What this study has 

been able to do is provide a sense of the quality of care provided in New Zealand nursing 

homes and that within the current resources, improvement is a real possibility.   

 

6.10 Effective evaluation of performance  

The overarching goal of performance evaluation is to measure how well a healthcare 

organisation is achieving cost effective, ‘harm free care’.  Evaluation of performance of 

nursing homes has been the subject of much debate.  The Institute of Medicine (2001) 

recommended the need for information based on valid, reliable, and timely data regarding 

the care provided.  New Zealand is lagging behind many of the other countries, as, apart 

from auditing minimum standards, it has not had performance evaluation systems in place 

for residential care.  In the meantime, nursing homes are unable to gauge their quality of 

care performance against other providers outside their own organisation.  One exception to 

this is a small infection control benchmarking consortium that provides three monthly 

comparisons of infection rates to it members (Bish, 2011). Some facilities that are part of 

the same group benchmark with one another.  It can be argued however, that these 

facilities are only benchmarking their own processes and practices, so are less likely to get 

the true benefit of benchmarking best practice.  Independent facilities have tried to 

benchmark but have not been successful as they lack the knowledge required to identify 

valid and reliable quality indicators, and to normalise data for comparison.  During site 
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visits, it was evident that facility managers have lacked knowledge about what constitutes 

quality care and how to effectively measure it.  

 

In the last decade, there has been an explosion of possible ways for measuring harm such 

as adverse events, point of care audits, and case note reviews.  Each approach has merits 

and pitfalls.  The big challenge is to achieve measurements that are robust, meaningful, 

and understandable to front line staff.  There must be a clearly defined measures and data 

collection must be feasible.  Measurement needs to be part of a wider quality improvement 

plan.  Ideally, each facility should collect data about adverse events routinely.  From this 

data, investigation of serious adverse events or concerning data trends should be occur 

using point of care audits and case note reviews.  Reporting of serious events into a 

national system will identify and support learning needs.  Over time, development of 

thresholds (a safety thermometer) is needed so that there is a warning system of potential 

or actual quality of care issues.  Finally, open disclosure is essential.  Public reporting of 

normalised data of validated measures of quality supports open disclosure and allows 

potential consumers to make informed choices. 

     

The New Zealand residential care industry is in its infancy regarding performance 

evaluation.  In 2005, targets were published for a small number of quality measures 

including falls, pressure ulcers, and care staffing  (Standards New Zealand, 2005). How 

well these targets and associated recommendations have been adopted by residential care 

providers cannot be confirmed.  In 2011, the residential care sector, the District Health 

Boards and the Ministry of Health (MoH) agreed to implement RAI-LTCF.  Implementation 

is expected to take four years.  Eventually, RAI-LTCF will provide national quality indicator 

reports and residential care providers will be required to report serious and sentinel events 

to the Health Quality and Safety Commission, New Zealand as the District Health Boards 

do.   

 

The study has confirmed the value of benchmarking both statistically, and clinically.  In 

addition, this study has demonstrated the additional value of a more advanced approach to 

benchmarking, DEA.  The PASS-model for DEA demonstrated a higher level of sensitivity 

in the measurement of efficiency and effectiveness of the care provided.  Although not 
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applied in this study DEA provides individual nursing home information about ‘slack’ 

supporting the nursing home to focus on the part of the operation that will improve 

efficiency and effectiveness.  This is important in a tightly controlled fiscal environment.  

DEA offers an opportunity to focus on excellence.  Therefore, the PASS-DEA models used 

in this study provide a strong platform for supporting better outcomes for residents.  

 

6.11 Supporting better outcomes for residents 

Complexities and difficulties abound when seeking to enhance the outcomes that nursing 

homes deliver.  Rantz et al (2009) and Rollow et al. (2006) recommend intensive quality 

improvement support programmes.  Baier et al. (2009) support the Nursing Home 

Compare Setting Targets – Achieving Results (STAR) programme that reports on care 

outcomes (Nursing Home Compare, 2010).  Others consider staffing critical to quality care 

(Bostick et al., 2006; Castle, 2008; Castle & Anderson, 2011; Horn et al., 2005) as is 

leadership (Adams-Wendling & Lee, 2005; Castle, 2003; Farrell, Brady, & Frank, 2011; 

Harvath et al., 2008; Jeon et al., 2010; Maas et al., 2008a, 2008b; Rantz, Grando et al., 

2003).  However, there is a lack of empirical evidence about how quality of care 

improvements can be sustained over time (Compas et al., 2008).  

 

New Zealand relies on a quality assurance/auditing system of compliance to minimum 

outcome-focused standards (certification) as the main driver for supporting better 

outcomes for residents in nursing homes (Standards New Zealand, 2008). Following an 

audit a  brief summary of the certification audit results is published on the MoH website 

(Ministry of Health, 2011a).  It is debatable as to whether the public accesses these 

reports.  To date, an evaluation of the success of certification in achieving good outcomes 

for residents has not been undertaken.  In addition, it is likely increases in the rates of 

catheters, falls, pressure ulcers, but a decline in restraints and urinary tract infections have 

occurred as discussed in previous sections.  This suggests that the quality 

assurance/certification approach may have had limited success in supporting better quality 

of care for residents.  There are several possible reasons for this limited success.  

Certification does not measure the basics of care outcomes.  In addition, there is no 

repository of quality indicator data and no national benchmarking of the quality of care 

provided.  While there are a small number of recommended quality indicator targets  for 
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falls and pressure ulcers there is no real expectation that nursing homes will achieve these 

targets (Standards New Zealand, 2005).  

 

In Australia, a quality assurance minimum standards (accreditation) compliance process 

includes basics of care standards for physical, personal, and psychological support.  In 

2007, a review of the impact of accreditation was undertaken.  The consensus is that 

accreditation has had a positive impact on clinical and personal care.  However, while 

accreditation promotes continuous quality improvement, its capacity to measure quality of 

care is limited.  The reviewers recommended the development and implementation of 

national quality indicators to measure the quality of care provided (Courtney, O’Reilly, 

Edwards, & Hassall, 2011). In parallel to certification, Australia has developed a number of 

clinical guidelines for residential care including falls prevention, pain management, a 

palliative care approach, and medication management.      

 

A number of other countries have either commenced public reporting or are in the process 

of doing so.  Most are or will be using data collected from audits.  Some are planning a 

rating system.  Currently, only Germany and the Netherlands include quality of care quality 

indicators in their public reporting.  However, most focus is on structure and process quality 

indicators.  Formats vary from text, rates, and to graphs  (Du Moulin, van Haastregt, & 

Hamers, 2010). The only system scientifically evaluated is RAI-LTC.  Its use is spreading 

throughout the developed world including to New Zealand.  

 

The US also has a quality assurance, inspections, and minimum standards approach 

(certification).  There is however, a major difference in the systems described above.  The 

RAI-LTC, version three is mandatory for all nursing homes in the US.  Quarterly reporting 

of the quality indicators, derived from the Minimum Data Set assessments, provides a flag 

to relevant stakeholders of facilities that are not achieving good outcomes for residents.  In 

addition, some of the quality indicators results are reported publically via the STAR website 

(Nursing Home Compare, 2010).  In addition, STAR supports nursing homes and their staff 

to develop quality improvement projects to improve outcomes for residents (Baier et al., 

2009; Castle, Engberg, & Liu, 2007).  Other US initiatives include the Advancing 

Excellence in American nursing homes campaign (Advancing Excellence in Americas 
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Nursing Homes, 2009), the special focus facilities programme, and the Quality 

improvement organisations that work with poor performing nursing homes to support 

improvement (Rollow et al., 2006).  The Agency for Healthcare Research and Quality has 

published a number of clinical and patient safety guidelines for nursing homes.  Therefore, 

while accreditation has a quality assurance focus associated with the minimum standards, 

the additional quality improvement systems support advancing best practice and 

excellence.  The ongoing reductions in pressure ulcers and restraints are testimony to the 

success of this focus on continuous quality improvement (Centers for Medicare & Medicaid 

Services, 2010).   

  

The coordinated approach taken by the US has paid dividends.  New Zealand needs to 

learn from this.  Currently, District Health Boards are introducing or considering specialist 

medical and advanced nursing practice support programmes for residential care.  

However, a specialist and complex support intervention in Counties Manukau District 

Health Board had mixed results.  Sankaran, Kenealy, Adair, and Whitehead et al. (2010) 

suggest that specialist driven medication reviews were effective in reducing polypharmacy.  

Conversely, the medication reviews and advanced nursing practice intervention aimed at 

reducing presentations to emergency care did not make a statistically significant difference 

but did reduce the length of stay once in acute care.  The researchers suggested that the 

outcomes of advanced nursing practice interventions were difficult to measure and the 

effects take time to be observable.  Clearly, the facility staff valued the time the specialist 

support team spent in their facility (Sankaran et al., 2010). This current study also suggests 

that both the intensity and length of any quality improvement intervention need careful 

consideration.  Therefore, District Health Boards need to assess the practical application, 

the ongoing value, and the cost of such support programmes.  

 

The implementation of RAI-LTCF into New Zealand nursing homes will support harm-free 

care.  The universal comprehensive assessments, updated regularly, will support improved 

care planning and evaluation of the effectiveness of care.  In the longer term, it will provide 

an opportunity for benchmarking and flagging nursing homes that may have potential 

quality issues earlier than is possible with certification.  In addition to compulsory 

benchmarking via the RAI-LTCF quality indicator programme a best practice approach 
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offers additional benefits to stakeholders.  However, benchmarking only provides the 

measurement, facility staff will need to take the information, and use it to make the 

necessary changes. 

 

This current study has presented the additional benefits offered by DEA.  Clinically 

significant reductions in the quality gap were demonstrated (section 6.4).  These findings 

support the success of the PASS-DEA model as a way to supporting excellence in the 

provision of cost effective, harm-free care in residential care in New Zealand.   

 

A continuous quality improvement approach supports achieving better outcomes for 

residents (Committee on the Quality of Healthcare in America, 2001). Baier et al (2009) 

suggests that nursing homes that make a significant commitment to improvement by 

setting ambitious targets demonstrate improved results.  While this current study 

demonstrated a very limited effect from the QIA-intervention, other studies such as those 

conducted by Rantz et al (2009) and Rollow (2006) demonstrate the value of quality 

improvement programmes, particularly when advanced practice gerontology nurses 

provide ongoing support to nursing home staff facilitating improved delivery of care and 

outcomes for residents.  Any investment in continuous quality improvement needs to be 

intensive and sustained over a reasonable period keeping in mind that it is likely that facility 

staff may only cope with one quality improvement project at a time.  Care-staff are integral 

to the implementation and the permanency of quality improvements.  Changes take time 

and care-staff need enough time to work on quality improvement activities.  Just how many 

care-staff are needed to achieve good outcomes for residents remains contentious.     

 

Many countries are grappling with the prescribing of care-staffing ratios.  Industry experts 

have called on regulators to legislate for minimum staffing hours.  In most cases, the 

recommended staffing hours are above current staffing levels and have the potential to 

increase residential care costs beyond what providers and governments consider 

affordable.  There is no easy answer to this perplexing question.  New Zealand is one of 

the few countries that mandates that there must be an RN must be on duty at all times in 

nursing homes.  This current study supports maintaining RN time at least at the current 

levels.  
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This study did not find support for the popular views that care-staffing time have been 

reducing since the regulations changed in 2002.  Indeed Table 6-3 indicates that staffing 

has increased marginally since 2005.   

 

Table 6–3: Comparison of care staffing time 

Staffing  

 Mean HRD  

This study  Whitehead ( 2007) US nursing homes 

Nursing Home Compare 
(2011) 

Total RN time  0.95 0.95 0.7 

Total EN time 0.09 0.08 0.8 

Total Nurse: EN + RN time  1.04 1.03 1.5 

Total caregiver time  2.68 2.61 2.4 

Total  care staffing time  3.72 3.64 3.54 

 

However, there is a note of caution, the 2005 Whitehead (2007) study did not include 

psychogeriatric beds, and this study does.  Caregiver hours were higher in these facilities.  

When comparing nursing home staffing in New Zealand with the US (the only staffing data 

publically available), New Zealand has a different skill mix, with less reliance on second 

level nurses.  Whether the current care staffing levels in New Zealand are enough to meet 

the needs and expectations of residents and stakeholders is still to be determined.  

 

Zhang et al. (2006) is of the view that staffing hours are too low to support a 75 percent 

quality level and that even the experts are underestimating the level of staffing needed to 

produce higher quality care.  Horn et al. (2005) suggests that for every 10 minutes increase 

of RN time the prevalence of pressure ulcers reduced, Figure 6.1 extrapolates the findings 

of this current study, current data available on Nursing Home Compare, and Horn and 

colleagues’ findings.   
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Figure 6–1: RN time and preventing pressure ulcers  

Note: Horizontal axis reads:  
1= < 10 Minutes per Resident per day (MRD) of RN time   Horn et al.  (2005) 
2 = 10 to 20 MRD of RN time                                      Horn et al.  (2005) 
3 = 20 to 30 MRD of RN time                                      Horn et al.  (2005) 
4= 30 to 40 MRD of RN time                                       Horn et al.  (2005) 
5= 42 minutes MRD of RN time                                   Nursing Home Compare (2012) 
6= 57 minutes MRD of RN time                                   This current study (2012)  

 

Horn and colleagues suggested there was a threshold effect where reduction in pressure 

ulcers in relation to increasing RN time was no longer evident.  This occurred at 40 minutes 

of RN time per RD.  When considering the prevalence rate for pressure ulcers in this 

current study there is a case to argue that the threshold effect may not occur at this point, 

but the reduction in pressure ulcers may continue as RN time increases closer to 60 

minutes of RN time per RD, as demonstrated in Figure 6–1.  Furthermore, just what 

constitutes the quality level for pressure ulcers as described by Zhang et al. (2006) or how 

much additional staffing is required to achieve it is unknown.  Therefore, making 

recommendations about care staffing time is complex.  

 

This current study suggests that current staffing levels appear to support a reasonable 

level of quality of care with the exception of falls prevention and restraint use.  Therefore, 

there is a strong case for maintaining at least the current care staffing levels, especially RN 

time.  In addition, in facilities where poor outcomes such as restraint use are more 

frequent, increasing RN time is likely to support achieving better outcomes.  
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Such decisions regarding adjusting staffing when quality of care issues arise requires 

effective leadership.  Calls for leadership to be strengthened abound (Dumas, Blanks, 

Palmer-Erbs, & Portnoy, 2009; Jeon et al., 2010; Maas et al., 2008a, 2008b; Venturato & 

Drew, 2010; Whitehead, 2010).  Venturato and Drew (2010) suggest that there should be 

increased opportunities for RNs to engage in clinical leadership.  Tolson et al. (2011) argue 

that worldwide, nurses are the best placed and have a responsibility for implementing 

improvements in nursing home care.  However, there is inadequate preparation of nurses 

for the roles of managers and leaders in residential care in New Zealand (Whitehead, 

2010) and in Australia (Jeon et al., 2010). Whitehead (2010) suggests that international 

research confirms the very important role nurses have in leading resident care in nursing 

homes. She suggests a national nursing strategy is required.  Such a strategy should 

address clinical leadership and management development requirements and promote a 

common approach to residential care leadership.  In 2011, a meeting of industry experts 

provided clear direction of what is required.  Firstly, more needs to happen to promote a 

positive image of residential care.  Secondly, issues regarding isolation and career 

pathways need to be addressed.  Thirdly, leadership must be consistent, with education 

tailored to meet the needs of the nurses working in residential care.  Finally student and 

work experiences in residential care need to be positive with nurses working in residential 

care feeling supported (Mould, 2011). Addressing these issues is likely to support 

improved outcomes for residents.  

 

6.12 Providing quality care in a highly competitive and tight fiscal 
market  

In New Zealand, most, if not all nursing homes wish to provide high quality care.  However, 

in a market of tightly controlled funding, increasing overseas ownership and overseas 

ownership of the banks that lend money to the sector, achieving high quality care has 

become increasingly challenging.  Financial success is the key to survival.  To achieve this 

occupancy as close to 100 percent as possible is critical.  However, the mean bed 

utilisation during this study was 90 percent.  Dependency and acuity have been increasing 

(Boyd et al., 2011).  Return on capital is sensitive to all these factors so some nursing 

homes may be struggling.  Additionally, there are major concerns about the nursing home 

workforce.  The Human Rights Commission is conducting an investigation into equal 
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employment opportunities for staff.  The commissioner states; “Seldom has there been the 

degree of unanimity about a work-related issue that there is about the low pay of carers” 

and “The sense of crisis that surrounds aged care is partly a reflection of our collective 

knowledge that we are not being fair and that a large group of workers is being 

discriminated against”  (New Zealand Human Rights Commission, 2012 p. 1). 

 

In most nursing homes in New Zealand care-staffing is a substantial component of the 

overall cost of operating the business (Grant Thornton, 2010).  As previously, discussed, 

experts are of the view that higher staffing produces a higher quality of care (Bostick et al., 

2006; Castle, 2008; Castle & Anderson, 2011; Horn et al., 2005).  However, this study 

found limited evidence of a statistically significant relationship between care staffing and 

quality of care.  Conversely, this study confirmed that the QIA-group had higher quantity 

and quality efficiency with, on average, lower care staffing time 3.56 HRD compared to the 

BM-group 3.91 HRD.  However, extreme caution is required in applying these findings to 

the wider industry as a number of environmental factors such as higher occupancy in the 

QIA-group are likely to have influenced these results.   

 

Castle and Anderson (2011) confirms that a number of factors affect quality of care 

including staffing levels, use of agency staff, staff turnover, and professional skill mix.  

Grant Thornton (2010) reports that working conditions, job content, career opportunities, 

and sector image all affect human resourcing of nursing homes.  Whatever the answers 

are, one thing is clear; the stability, competency, number, and skill mix of care staffing has 

a major impact on the financial performance of nursing homes.  Therefore, measuring the 

efficiency of care-staff in producing PASS-days for residents is essential to the success of 

the nursing home.  It is likely that nursing homes with better quality and quantity efficiency, 

such as those in the QIA-group, experience better financial performance.   

 

The question is whether high quality and good financial performance are compatible.  

Oetjen, Zhao, Liu, and Carretta (2011) reported nursing homes that were performing well 

financially were at risk of resident safety issues, and further suggested that those nursing 

homes that were in the second lowest quartile for financial performance did best on most 

safety measures (Oetjen, Zhao, Liu, & Carretta, 2011).  However, other researchers claim 
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that poor quality of care has been found to have a substantial negative impact on financial 

performance (Hicks et al., 2004; Rantz, Hicks, Grando et al., 2004). Laine et al (2005) 

presents a more complex picture reporting that where nursing homes had a high 

prevalence of falls they were less efficient, but nursing homes with high prevalence of 

catheters, restraints, and pressure ulcers, were more efficient, and that there was no 

association between urinary tract infections and efficiency.  

 

Controlling care-staffing costs through reduced staffing time or less expensive staffing may 

be an appropriate action in the current highly competitive and tight fiscal market.  However, 

replacing professional staff time with unregulated staff time may increase problems with 

the quality of care (Horn et al., 2005). Dellefield (2008) reminds us of the importance of the 

direction registered nurses provide to the delivery of care.  Indeed, the study indicates that 

where there are high levels of restraints, RN time is important in reducing their use.  

Furthermore, RN time is an important factor in identifying, and implementing the treatment 

for urinary tract infections.  In the longer term, new and better use of technology may assist 

in reducing the demands on staff.  

 

In an environment, that requires the provision of quality care in a highly competitive and 

tight fiscal market such a complex picture makes decision making difficult for nursing home 

operators.  This study has demonstrated the value of a best practice, benchmarking model, 

DEA.  The PASS-DEA model used in this study provided information about quality and 

quantity efficiency.  In addition, the PASS-DEA model can also provide guidance as to 

whether it is quality that needs to be addressed or whether changes are needed to staffing 

or parts of the staffing mix.   

 

6.13 Performance assessment system for success (PASS) in Residential 
Care for Older People 

The need for this study was conceived following an earlier study by Whitehead (2007) that 

provided information about the quality of care provided in residential care in Auckland.  The 

progression from the conceptualisation, to the multiple research questions for 

consideration, the framework for analysis, and to the findings obtained would be wasted if 

the knowledge gained was not applied in the real world of nursing home care.  This section 
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will explore how benchmarking using DEA may help to focus managers on where exactly 

they need to improve.   

 

In the real world of nursing homes, operational efficiency and quality of care are important 

to the success of a nursing home.  In this current study, DEA was utilised to identify the 

best performing nursing homes for both quality and quantity efficiency.  These nursing 

homes are considered best-in-the-class and other less efficient nursing can learn from 

them.  Care-staffing time and resident bed days were used to measure quantity efficiency 

and establish targeted care staffing time.  These targeted hours and PASS-days were used 

to establish quality efficiency.  The DEA quantity and quality efficiency scores and their 

medians were used to create a two-by-two split of the nursing homes to create 

quality/quantity dimensions of performance.  This action identified the nursing homes who 

performed best for both quality and quantity efficiency.  It also identified the nursing homes 

with high quality but low quantity efficiency, those with high quantity but low quality 

efficiency and those nursing homes with both low quality and quantity efficiency.  This 

PASS-DEA model and the subsequent two-by-two split is referred to as the PASS-Matrix. 

 

Using the wisdom of the Boston Matrix (Morieux, 2006) and the Nursing Home Compare 

Five Star programme (Centers for Medicare & Medicaid Services, 2011) a new framework 

for performance assessment for success system from the findings of this study is 

presented as a quadrant model with a star rating system. Three stars indicates nursing 

homes producing high quality and quantity efficiency, two stars indicates high quality 

efficiency but lower quantity efficiency, one star indicates high quantity efficiency but lower 

quality efficiency, and no stars unsurprisingly identifies those nursing homes that are 

neither quantity or quality efficient.  Figure 6-2 presents the PASS-Matrix. 
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Figure 6–2: The PASS-Matrix 

 

The PASS-Matrix provides a clear message to nursing homes as to how they compare on 

quality and quantity efficiency with other similar organisations.  Once the DEA models are 

finalised, the programme is relatively easy to use.  The model can use an individual quality 

indicator or a combination of quality indicators.  The key to the success of this model is 

being able to obtain data regarding the PASS-days.  The PASS-website has provided a 

successful application for this.  While it relies on self-reported data, facility staff found it an 

acceptable method of data collection.  

 

The best feature of DEA is its focus on excellence rather than minimum standards.  

Nursing homes are able to use the DEA efficiency scores for their own quality improvement 

activities or to celebrate their excellence.  The guardians of the quality of care provided in 

nursing homes should seriously consider the PASS-DEA model as a vehicle to encourage 

and support advancing excellence.  When applying the PASS-Matrix in this study, the fact 

that 31.25 percent and the 18.75 percent of facilities obtaining three stars or two stars 

respectively in the combined quality indicator model is reassurance that their quality of care 
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is acceptable.  The MoH and District Health Boards should focus on supporting the 

remaining facilities that obtained no or one star, those being the facilities most at risk of 

quality issues. 

 

6.14 Summary  

New Zealand nursing homes appear to be achieving acceptable outcomes for residents for 

use of indwelling urethral catheters, pressure ulcers, and urinary tract infection when 

compared to international data.  For falls and physical restraint use, the rates are higher 

than internationally available rates so there is an opportunity to reduce both.   

 

Benchmarking supported a reduction in restraints during this study and new restraint 

orders reduced post-intervention.  While statistical analysis demonstrated statistically, 

significant reductions in restraints and increase in PASS-days for pressure ulcers with 

benchmarking, DEA measured improvement for all quality indicator PASS-days in the BM-

group, and for restraints in the QIA-group.  Increasing RN time resulted in fewer restraints 

and more urinary tract infections.  Leadership and teamwork was associated with fewer 

pressure ulcers.  The QIA-intervention was associated with fewer catheters.  What these 

results suggest is that a multi-factorial approach is required to reduce harm to residents.  

Firstly, nursing home staff need to know what their performance is; secondly, they need to 

know if they are improving over time; and thirdly, the measurement needs to raise the bar 

of performance until the desired targets are met, with the focus on excellence not minimum 

standards.  Clearly, benchmarking supports this multi-factorial approach.   

 

The PASS-DEA model applied in this study provides an opportunity for implementing a 

best practice, benchmarking programme that will inform efficiency and effectiveness of 

individual nursing homes and support them to improve.  It is possible to improve care 

outcomes in the current market as DEA results have demonstrated.  However, there may 

well be quality ceilings for each of the indicators dictated by the affordability of resources.  

Furthermore, improvements may only be possible if care-staff has capacity to implement 

changes.   
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Finally, the sector needs to be aware that some residents will be at increased risk of some 

of the adverse events.  This study identified that males were more likely to have a catheter 

and suffer falls and the older the resident was, the more likely the resident was to fall and 

to use restraints.  The final section summarises the limitations of the research, identifies 

future research needs, policy and practice implications.  
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Section 3: Limitations and conclusions  

6.15 Introduction  

The current study sought to determine the effect of two quality-focused interventions: 

quality improvement activities and benchmarking, or benchmarking alone on the nursing 

home population in New Zealand.  The models developed to answer the research 

questions were informed by the available evidence.  The goal was to achieve a study 

meticulous in design and analysis, and exacting in measuring what the researcher wanted 

to measure.  However, methodological limitations are likely (Schneider et al., 2003). Before 

drawing conclusions about the findings, the limitations are considered. 

 

6.16 Limitations  

There are two important criteria to consider when evaluating the credibility and 

dependability of the findings of a study; internal and external validity (Schneider et al., 

2003). Internal validity considers whether the independent variable really caused the 

difference observed and not the influence of extraneous factors.  External validity 

addresses whether there are possible problems with generalisability of the findings to 

additional populations and under other environmental conditions (Schneider et al., 2003).  

 

6.16.1 Real world evaluation  

As previously described, traditional RCTs are undertaken in a controlled environment and 

involve exploration as to whether an independent variable affects outcomes in comparison 

to the absence of the variable, or a different variable (Schneider et al., 2003).  However, 

Zwarenstein et al, (2008) suggest that demand is rising for pragmatic trials to inform ‘real 

world’ choices in healthcare settings by demonstrating how interventions work within the 

day-to-day operation of a health care system.  While of RCT design, this study was 

undertaken in a real world setting.  Controlling for certain factors was not possible and this 

necessitates discussion. 

 

Changes can take place in residents because of illness or the passage of time rather than 

as a response to an intervention.  This may pose a threat to internal validity.  Examples of 

the real world nature of this study were the routine and unexpected admissions, 
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discharges, deaths, changes in clinical conditions, and changes in resident dependency.  

In addition, the heterogeneity of the residents as opposed to the heterogeneity of the 

nursing homes was difficult to account for, as there was a wide variation in age, and health 

issues.  There was progression of disease and disability during the course of the study and 

even between measurements.  These ‘natural’ alternative explanations for adverse events 

were not possible to account for.  Therefore, due to the real world nature of this study, 

measurement was of the outcomes of the care provided, irrespective of the natural 

progression of disease and disability.   

 

Some researchers argue strongly that accounting for case-mix and risk should occur when 

undertaking nursing home research using quality indicator data (Arling et al., 1997; 

Bjorkgren et al., 2004; Mukamel, Glance et al., 2008).  Others warn that risk adjustments 

may in fact be accounting for the effects of poor care (Mukamel, Glance et al., 2008). If the 

risk adjustment process is not robust, bias may occur due to incomplete risk adjustment.  

As previously discussed, in New Zealand, needs assessment completed prior to admission 

ensured that all residents were highly dependent at the time of admission.  Once admitted, 

it was expected that a nursing home would meet the needs of the resident.  The provider 

had an option of having a resident reassessed and moved to another facility if they are 

unable to meet the resident’s needs.  A small number of residents may have improved, but 

in the main, it was expected that dependency would increase over time as residents 

approached the end-of-life.  Adjusting for case mix and risk would have been contrary to 

the real world situation.  However, having some way of monitoring the changing 

dependency and resident needs during the course of the study may have supported better 

explanations of the findings. 

 

In this current study, 50 percent of facilities had at least one change of nurse manager 

during the study.  In addition, 37.5 percent of facilities had a change of clinical manager.  

Not all facilities employed RNs in both these roles.  Jeon, Merlyn & Chenoweth (2010), 

Siegel, Mueller, Anderson and Dellefield (2010) and Rantz et al (2003) reinforce that 

retention of quality nurse leaders is essential to the delivery of high quality, cost effective 

care.  It is possible that senior nurse turnover did affect the findings of this study.   
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6.16.2 Recruitment  

Whitehead (2007) indicated that recruitment into a longitudinal study such as this one was 

likely to be difficult.  All eligible nursing homes in the selected districts were invited to 

participate.  Even so recruitment resulted in a lower than anticipated sample of nursing 

homes.  No research can escape the problem of non-responses and refusals; even an 

understanding of why they occur does not ensure the enrolment of all potential participants 

(Barriball & While, 1999).  The refusal/non-response rate was high in this study.  A large 

number of refusals cited workloads as the reason for not participating. 

 

6.16.3 Sample size and drop outs  

Larger samples tend to minimise the likelihood of the probability of error and increase the 

precision of the results (Williamson, 2003).  Type II errors are especially likely to occur 

when small samples are used to estimate population values (Polit, Beck, & Hungler, 2001). 

In this study, as reported in chapter five, statistical advice was sought regarding the sample 

size and the impact of cluster randomisation.  A minimum participation rate of 32 facilities 

and an average number of 1200-1282 residents per month was required to minimise the 

risk of a type II error.  While the initial recruitment of 40 facilities was promising, only 34 

were cluster randomised and started the study; 32 facilities undertook the intervention 

phase of the study.  The two drop outs, one from each study group were similar in size so 

did not affect the representation in the clusters.  All 32 facilities with an average of 1309 

residents per month contributed resident level data monthly throughout the study.  These 

numbers met the required sample size thus minimising the risk of type II bias and making it 

possible to draw conclusions from the results.   

 

6.16.4 Selection bias  

Selection bias occurs when the researcher attributes study results to the effect of the 

independent variable, when in reality the results could be explained by differences in the 

subjects present before experimental intervention was implemented (Schneider et al., 

2003).  Several issues arose over the course of the study that may have confounded data 

in this manner.  It is possible that the self-selecting nursing homes consenting to take part 

in the study were better placed to adjust to the requirements of the intervention, than those 

who chose not to participate.  Where individuals or groups are more likely to take part in a 
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research project than others are, biased samples are a possibility.  There is no way of 

knowing whether this occurred in this study.   

 

Cluster randomisation ensured the demographic heterogeneity of the two study groups.  

However, despite the randomisation methods employed in this study, there were some 

differences at baseline between the QIA- and BM-groups.  There was a trend for the QIA-

group to have better resident outcomes while the BM-group had higher care-staffing time.  

As the researcher was blinded to the cluster randomisation, it is likely that these differing 

characteristics may have occurred by chance.  Additionally, given that a ceiling effect in 

DEA quality efficiency scores was observed in the QIA-group, it may be that this group had 

less opportunity to achieve statistically significant improvements in the outcomes for 

residents than the BM-group, where the mean DEA quality efficiency scores were lower.   

 

Participants were blinded to the group allocations.  However, due to the real world nature 

of the study cluster randomisation was not undertaken in a strictly controlled environment.  

Some facilities belonging to the same owner were in different groups in the study.  The 

senior nurses of these facilities met regularly, so it was possible that they shared 

information regarding the QIA-intervention.  Consequently, although unlikely, there was a 

risk of treatment contamination between facilities in the control and intervention groups.   

 

6.16.5 Difficulties with data collection  

Unlike the US, residential care in New Zealand has no repository of available data to study 

retrospectively.  There are no regulatory or standardised requirements for quality and 

staffing data to be collected at a facility level.  As direct observation or clinical record 

reviews were not possible due to time and financial limitations, this necessitated the 

collection of self-reported data by nursing home staff.  This had the potential for increased 

levels of missed events and inter-rater reliability issues.  Whitehead (2007) undertook 

testing the feasibility of quality indicator and staffing data collection, identifying issues and 

successes.  This assisted in identifying a small number of quality indicators for which data 

could be collected about in this setting.   
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As resident level data was required for this study, an innovative approach was required.  

The PASS-website for data collection and supplying the benchmarking reports, training in 

its use, and the ongoing support, and additional training resulted in a high level of 

satisfaction by participants.  The PASS-website enabled the downloading of monthly non-

identifying data that was checked for possible errors and missing data, providing a high 

degree of confidence in the accuracy of the data.  Self-reporting of data by facility staff 

ensured that the researchers were blinded to the identity of the resident. 

 

Several issues arose during the data collection period. These require discussion.  Some 

participants struggled with the data collection and needed support involving additional site 

visits. Providing staffing hours for a calendar month proved to be challenging.  A number of 

the participants did not have this data readily available.  These facilities were provided with 

a spreadsheet to enter their fortnightly staffing hours, and accruals were used to convert 

the data to calendar months. Nevertheless, when staffing data was entered in the DEA 

model and analysed the results suggested that a volume effect could not be discounted. 

 

Time constraints confined the study to a 15-month period for data collection.  The use of 

standardised definitions meant that historical data held by facilities could not be used.  The 

baseline data period included the main holidays when care-staffing hours were likely to be 

lower.  Therefore, it was prudent not to reduce the pre-intervention data collection time of 

six months.  The time constraints limited the length of time allowed for the intervention to 

three months.  During this time, site visits to 16 nursing homes were completed but there 

was not enough time for follow up site visits to all QIA-group facilities to gauge how care-

staff were using the intervention material.  Phone contact and additional support was ad 

hoc.  The time constraints restricted the post-intervention data collection period to six 

months.   

 

Similar studies had much longer intervention and post-intervention data collection periods.  

Nor did they need to collect base-line data, as they were able to access the RAI-LTC 

quality indicator data (Rantz et al., 2006; Rantz et al., 2001; Rollow et al., 2006).  Rollow 

and colleagues provided longitudinal data graphs for restraints indicating a reduction in 

restraints was achieved (8.1%).  However, when examining these graphs from baseline to 
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three months no changes in restraints were apparent.  The second quarter saw a two 

percent reduction, and the third quarter revealed a one percent reduction and the fourth 

quarter a 1.5 percent reduction in restraints.  Reductions continued until the end of the 

eighth quarter.  This suggests that measurement of the impact of the intervention for two 

quarters post-intervention was not long enough to detect a significant decline in restraints.  

In addition, Rollow and colleagues reported a very small decline in the prevalence of 

pressure ulcers in six months post baseline but this was not sustained after six this period.  

When considering the reduction in the prevalence rates in this current study between the 

second three months (pre-intervention) and the rates in the fifth three-month period (post-

intervention) clinically significant improvements were observed (Table 5-10).  Disregarding 

the three-month period immediately following the intervention may provide a more accurate 

picture of the improvements related to the intervention.  In addition, a longer intervention 

period may have supported better results.   

 

6.16.7 Measurement bias 

Schneider et al. (2003, page 308) states that:  “Measurement bias is the systematic error in 

measures of effect or association due to inaccurate measurement of the study factors, 

study outcome, and confounders”.  Three principles, validity, reliability, and feasibility 

governed the selection of the quality indicators for this study.  There are no gold standards 

for the assessment of nursing home quality.  Most important is whether, or not, the 

measure adequately measures the intended construct, and allows itself to statistical 

interpretation.  Outcome measures are considered more rigorous quality indicators than 

either structural or process indicators because deviations from appropriate care are very 

likely to influence the residents’ health outcomes (Donabedian, 1988).  Only quality 

indicators reported to have acceptable validity for the nursing home setting were used in 

this study.  The Whitehead (2007) study assessed the feasibility of collecting data for a 

number of quality indicators.  These processes minimised the risk of measurement bias.   

 

Systematic bias relating to missed events was minimised with the use of robust definitions 

for each quality indicator, provision of an instruction manual and training of senior staff 

regarding the definitions during the site set-ups.  For pressure ulcers, pictures of the 

staging of pressure ulcers were included in the manual but it was possible that there was 
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under-reporting of stage one and two pressure ulcers in the pre-intervention period.  With 

self-reported, data there is an increased risk of measurement bias.  Stephenson et al. 

(2004) suggests that if a robust definition is not used for symptomatic urinary tract 

infections, numbers are likely to be overestimated.  This current study, found that when 

nurse time increased, urinary tract infections increased.  This may indicate that the 

definition for urinary tract infections was not utilised effectively resulting in over reporting of 

this quality indicator.  However, given the robust definition of a symptomatic urinary tract 

infection was utilised and fewer urinary tract infections being reported in this current study 

than the Whitehead (2007) study, the likelihood of over-reporting is relatively low.  

 

The benchmarking may have increased the risk of regression to the mean that may occur 

with repeated measures.  This could have occurred in nursing homes with high numbers of 

adverse events at the time of the initial benchmarking.  After seeing the benchmarking 

results, care-staff could have been more primed, or unconsciously refined the criteria they 

used to make judgments about the adverse events.  An example of this could be restraints 

re-classified by care-staff as enablers.  

 

This study identified that using PASS-days for pressure ulcers was an advantage.  

Pressure ulcer occurrences were small in number, and thus considered rare events.  The 

problem of rare events is that they can be associated with high standard errors.  However, 

the use of PASS-days for pressure ulcers (large numbers of days free of pressure ulcers) 

improved the likelihood of obtaining a result and reduced the size of the standard error.  

Also, a prevalence indicator rate such as the number of residents with a pressure ulcer, as 

a percentage of the total number of residents at a point in time, might differ considerably 

from the more dynamic, time sensitive PASS-days that account for the numbers of days 

the resident is ‘free of harm’ from pressure ulcers.  This allows the real differences in 

providers to be reflected (Sangl et al., 2005). This is also a positive measure of quality 

rather than a negative one, and provides comprehensive information about individual 

resident experiences. 
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6.16.8 External validity  

External validity is the most difficult types of validity to achieve, and is at the foundation of 

every good experimental design.  There are three major threats to external validity: people, 

places, or times.  Population validity describes how well the sample used can be 

extrapolated to a population as a whole (Schneider et al., 2003).  As already discussed, an 

invitation to participate was sent to all eligible nursing homes.  Even with the high number 

of non-responding and non-consenting facilities, a representative sample of nursing homes 

was obtained as described in section 5.3.  As the study was conducted across six District 

Health Boards, the nursing homes were distributed across urban and rural settings.  

Longitudinal data collected for 15 months ensured that there was no variation related to 

time and seasons.  In addition, care-staffing data only included hours that staff actually 

worked in the facility providing resident care. 

  

It is also important to consider reactivity.  An expectancy effect occurs when participants 

respond to the perceived expectations of the researcher.  There are two main forms of this, 

the Rosenthal effect where the participants respond to the simple fact that they are being 

observed, and the Hawthorne effect that occurs when people react to the fact that research 

is taking place (Schneider et al., 2003).  The researcher was well known in the industry, 

and in particular, in one District Health Board.  It is possible that some participants 

responded in a specific manner because they wanted to be seen as a ‘good’ facility.  

 

Experimenter effects stem from characteristics of the researcher.  Attributes such as age, 

socioeconomic status, ethnicity, gender, and communication style may influence a 

participant’s behaviour and responses (Schneider et al., 2003).  With the researcher being 

well known within the residential care sector, some of the researcher’s characteristics 

could have impacted on the recruitment process or the adoption of the interventions 

themselves.  On the other hand, it may have aided these processes. 

 

Attempts were made to minimise bias in recording data by using self-reported data 

recorded into the PASS-website by the facility staff.  Facility staff ticked a box when they 

had completed their data entry.  Automatically anonymised and coded data was available 

to the researcher via the PASS-website programme. 
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6.16.9 DEA limitations 

Many of the limitations already discussed are also likely to impact on the robustness of the 

DEA scores.  It was important to ensure the nursing homes are reasonably homogeneous 

units and that they were operating in homogenous environments.  This has been reported 

on above.  Some of the issues that were unique to the use of DEA need further discussion.  

It was important to avoid a quality/efficiency trade-off that was achieved by using the two 

PASS-DEA model approach presented in chapter three.   

 

 In relation to inputs, income was not included as there was a national fee and it interfered 

with the notion of technical efficiency (Golany & Roll, 1989). Nor was other expenditure 

included as an input since for some expenditure such as wound care as there was regional 

variation as to what District Health Boards provided.  Consideration was given to using 

available beds as a proxy for capital.  However, in some facilities a rest home resident 

could occupy a nursing home bed as the facility had approval for ‘swing beds’.  This made 

the tracking of available beds unreliable and they were not included as an input.  The 

amount of other expenditure was very small.  For outputs, resident days were not included.  

The reason for this was that the PASS-DEA quality models utilised resident days to 

calculate PASS-days.   

 

A ‘volume effect’ was identified.  Months with fewer days such as April, demonstrated lower 

quantity efficiency compared to those months with 31 days.  This was unexpected.  A 

possible explanation related to collection of care staffing data.  While most facilities were 

able to provide staffing data by calendar month, some facilities provided data for fortnightly 

pay periods, not the actual number of days in the month.  This appears to have created the 

‘volume effect’.  Better management of this problem may have improved the robustness of 

the DEA data and eliminated the ‘volume effect’.  Ensuring the most accurate staffing data 

is paramount in future studies of this nature.  

 

As previously, discussed regression to the mean applies to any statistical analysis 

involving temporal or panel data.  It is not regression to the mean in DEA that is the issue, 

but the analysis of the DEA results that may lead to this.  This is a potential limitation.  
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However, if facilities are improving and closing the quality gap then regression to the mean 

is a positive not a negative outcome.  

 

DEA required the use of a positive measure, PASS-days, rather than negative measure for 

adverse events.  Nursing homes were able to provide very accurate dates for identifying 

and resolving most of the quality measures.  However, this was more challenging for falls 

as for some residents, returning to their normal level of function did not occur.  Therefore, it 

was difficult for staff to assess when the impact of the fall had resolved.  In future DEA 

research employing quality indicators, consideration needs to be given to a different 

approach to a positive measure for falls such as that used by Lenard and Shimshak 

(2009). Their approach was to use total number of residents less the number of the falls 

experienced by all residents.  The downside of this approach is it fails to account for 

severity.   

 

6.17 Summary  

This section has discussed the limitations of the study.  The possibility of selection bias 

was real as participants self-selected for this study.  There was a possibility that a very 

small number of participants in the two intervention groups may have shared information 

about the QIA-intervention.  The sample size just met the requirement of the power test but 

for rare events such as pressure ulcers making associations may have been impractical.  

With self-reported data there is always a risk of issues with ascertainment and detection 

bias. The real world nature of this study meant that there were potential issues with 

maturation and the collection of hours for care-staffing. There is no gold standard for 

quality indicators in this setting so there was potential for issues with the validity of the 

quality indicators themselves.  The DEA results were not subjected to many of the 

limitations above.  Therefore, the DEA findings regarding the additional information DEA 

provides, the PASS-matrix, and the focus on excellence are applicable to the wider nursing 

home industry.  In reality, while every effort was made to avoid bias some limitations may 

have affected the findings of this study, therefore caution is advised when drawing more 

than tentative conclusions.   
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6.18 Implications for policy and practice  

Residential care services are an important part of the New Zealand health system.  

However, the sector was largely ignored for many years.  This is now changing, with both 

government and the District Health Boards working with the residential care sector on a 

number fronts including certification and the service provider agreement and national 

projects such as a national medication record, bed number predictions, and RAI-LTC 

implementation.  At a local level some District Health Boards are providing specialist 

support programmes, largely aimed at reducing the presentations to emergency care 

departments from residential care facilities.  Currently, two studies are being undertaken to 

establish the effectiveness of such programmes.  Nationally, work is underway to advance 

harm-free care.  Two of the key pieces of work include falls and pressure injuries 

prevention.  The MoH and District Health Boards are developing national definitions and 

measurement systems for falls and pressure ulcers.  The Pan Pacific region has published 

guidelines for pressure injury prevention and management (Australian Wound 

Management Association, 2012).  

 

This study provides evidence that in New Zealand nursing homes falls rates are of 

concern.  Laine et al (2005) suggest that where nursing homes have a high prevalence of 

falls they are less efficient.  This suggests that nursing homes with high falls rates are likely 

to be inefficient and ineffective.  Therefore, focusing on falls prevention and management 

in residential care needs to be high on the policy agenda.  In addition, it was found that 

restraint prevalence was high.  Laine et al. (2005) suggests use of restraints increases 

efficiency.  This may be the case but it does not account for the human suffering caused by 

restraints or the potential violation of human rights.  Furthermore, the rationale for 

prescribing restraints is most likely to prevent falls.  Therefore, any quality project that is 

considering falls reduction in nursing homes should include restraints.  Currently, restraint-

free environments are not on the national agenda of the harm-free care project.  Based on 

these findings restraint-free environments should be added.  Pressure ulcer, prevalence 

rates were low when compared to international data.  The number of stage three and four 

pressure ulcers that developed in the nursing homes was low.  This may indicate that a 

national programme for the reduction of pressure injuries is not as urgent as working to 

reduce falls and restraints.   
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A continuous quality improvement approach is recommended to reduce the rates of falls, 

restraints, and other adverse events.  Quality improvement programmes have successfully 

reduced the adverse outcomes of care in numerous healthcare settings.  However, the 

findings presented in this study present a dilemma in relation to quality improvement 

focused on reducing harm.  The lack of statistically significant results for the QIA-

intervention except for catheters in this current study suggests that quality improvement is 

challenging, takes commitment and time, with no simple solution readily available.   

 

There are numerous reasons why nursing homes struggle to make and sustain change.  

The most likely explanations are associated with the organisation’s culture (Scott-

Cawiezell, 2005; Scott et al., 2005).  With the current staffing ratios, especially for RNs, 

see care-staff struggling to fit any more into their busy shifts.  In addition, RNs have 

increasing challenges in providing quality care as resident acuity increases and medical 

services availability decreases (Carryer et al., 2010). Moreover, human resource factors 

such as care-staff competency, skill mix, staff turnover, rostering practices, communication 

and working conditions  all impact on an organisation’s ability to create and sustain change 

(Castle & Anderson, 2011; Castle & Lin, 2010; Scott-Cawiezell, Main et al., 2005; Scott-

Cawiezell et al., 2006; Vogelsmeier & Scott-Cawiezell, 2011).  As previously stated, New 

Zealand nursing homes have demonstrated just how difficult they find making continuous 

improvement, with a low number of facilities being able to demonstrate continuous 

improvement in their certification audits (Ministry of Health, 2011a).  

 

Residents are at the heart of everything care-staff do.  Therefore, if outcomes for residents 

are to improve, care-staff must be inspired and committed to change.  The primary drivers 

of improving resident outcomes are leadership, a safety culture, and a supporting 

infrastructure.  The secondary drivers include good on-site clinical leadership, 

management support, active risk management, and basics of care done and done well – 

free from omissions of care, availability of resources, education and training, and finally 

frequent, and structured walking rounds of residents aiding early identification of potential 

problems.  To achieve quality improvement requires a team leader who has the knowledge 

and the ‘will’ to get buy in from staff, be a good communicator, organise and coordinate the 

team and be able to negotiate with managers to get dedicated time and resources.  
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Nursing home leaders in New Zealand are not well prepared for this.  Therefore, the MoH 

and District Health Boards need to ensure that there are opportunities for senior nurses 

working in residential care to continue to develop leadership skills.  In practice, nursing 

home providers need to develop their goals, adopt a quality improvement framework, and 

support training and teams to make it happen.  

 

Critical to all quality improvement plans is the development of a measurement plan.  The 

challenge for leaders is to understand what information the organisation has and to 

interrupt the information about the quality of care provided.  Moreover, the data itself needs 

to be meaningful.  However, the ongoing lack of national benchmarking hinders the access 

to meaningful data and the advancement of reductions in resident harm in nursing homes.   

  

The results of this study suggest that benchmarking valid measures of the quality of care 

provided supports improving care in some nursing homes.  However, appears that a 

threshold exists to a level of quality of care that is possible within the current resourcing of 

nursing homes.  The introduction of RAI-LTCF in 2012 has the support of the providers, the 

District Health Boards and the MoH.  To date, there has been no announcement of the 

timeframe for reporting of quality indicators.  Therefore, the next step to support continuous 

quality improvement in nursing homes is to complete the implementation of RAI-LTCF and 

produce benchmarking reports so that every nursing home understands the quality of care 

they provide.  Once this is achieved more focused, support programmes can be developed 

to encourage improvements in resident outcomes.  However, a word of caution is needed 

regarding benchmarking in that the mean quality indicator scores obtained may only reflect 

substandard practice.  Setting targets for quality indicators by experts helps to address the 

possible acceptance of mediocrity.  Additionally, the use of targets allows for the 

development of guidelines/programmes to support achieving them.   

 

While the RAI-LTCF quality indicators have been researched extensively regarding their 

validity as measures of quality, further work is needed.  Hutchinson et al. (2010) suggest 

that the evidence regarding the reliability and validity of the RAI-LTC quality indicators is 

inconclusive.  Therefore, it is recommended that caution be used when interpreting the 

quality indicator results.  Quality indicators should be considered a flag that there are 
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potential quality issues rather than assuming that there are actual quality issues 

(Standards New Zealand, 2005). Therefore, how the RAI-LTCF quality indicators are 

employed in the future needs careful consideration.   

 

Using benchmarking to promote excellence and best practice should be the ultimate goal.  

Measuring and rewarding excellence in New Zealand nursing homes needs to be high on 

the political agenda.  One approach that appears to be gaining some success is STAR 

(Baier et al., 2009; Werner et al., 2009; Werner et al., 2010).  Another approach is to apply 

the findings of this study by making the PASS-DEA model available to nursing home 

providers to support best practice. 

 

DEA is a powerful tool that provides guidance on both quantity and quality performance of 

nursing homes.  This study has made insightful discoveries regarding the benefits of this 

best practice benchmarking application.  The finding that the DEA-PASS model can 

measure more subtle changes in performance than statistical analysis is promising.  In 

addition, the DEA-PASS model assesses the closing of the quality gap between the lowest, 

and highest performing facilities.  This is promising as it supports a best practice approach.  

The ability of DEA software along with the acceptability of PASS-web application for data 

collection makes this an ideal package to promote and measure excellence.  Moreover, it 

measures the gradual improvement gains that facilities and their staff achieve.  When used 

to its full advantage DEA can provide information about what facilities need to improve to 

be efficient and effective.  Like STAR, the PASS-DEA model and matrix has the potential 

to provide reassurance to stakeholders about the quality of care provided.  The PASS-DEA 

model accounts for care-staff time as an input into producing quality care.  It has the ability 

to provide managers with pertinent information about whether the facility has enough staff 

to produce the same quality of care as the other nursing homes they were compared to or 

if they have enough staff but it is inefficient in producing quality care. 

 

There are contractual requirements for an RN to be on duty at all times in nursing homes, 

this is not so in rest homes.  There are no statutory ratios of RN time to resident numbers.  

In chapter two, it was reported that increasing levels of dependency in rest homes have 

been experienced over the last 20 years yet dependency in nursing homes has decreased 
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somewhat in the last 10 years (Boyd et al., 2011).  In facilities that have both rest home 

and nursing home beds it is possible that RNs have experienced increasing demands and 

competing obligations on their time.  While current RN time available in most nursing 

homes may be adequate for managing the clinical care of nursing home residents, the 

results of this study do indicate that nursing homes with higher RN hours are likely to have 

fewer restraints and are more likely to identify and treat urinary tract infections.  Therefore, 

caution is advised in reducing the current RN staffing requirement in nursing homes.  

Again, caution is necessary before changing the current staffing practices of nursing 

homes regarding the use of caregivers.  The current quality of care for all but falls and 

restraints appears to be acceptable when compared to internationally available data.  

Therefore, until nursing homes are performing better for falls and restraints current staffing 

should be maintained.  For facilities with high rates of adverse events, especially falls and 

restraints, additional care-staff time is advised.   

 

Caution is needed with the introduction of RAI-LTCF.  Many RNs who work in residential 

care have only rudimentary computer skills and may have very limited learning time 

available in their already busy days.  Learning and implementing RAI-LTCF will be time 

consuming.  It is the researcher’s view that RNs working on the floor were not adequately 

consulted about the implementation of the software.  Furthermore, there does not appear 

to be any monitoring process to ascertain the impact of the introduction of RAI-LTCF on 

RN’s job satisfaction or of RN turnover rates.  Rantz et al. (1997) reiterates that RNs need 

to do more than the Minimum Data Set assessments, they need to be available to assess 

those residents reported as having issues, to ensure that the medical practitioner is 

advised, to follow up and ensure that care plans reflect the current needs of the residents, 

and to direct the care of residents  (Rantz, Popejoy et al., 1997). Finally, current RN 

staffing time may not be sufficient to cope with major changes related to the introduction of 

interRAI-LTCF.  Monitoring just how well RNs are coping is paramount. 

 

This study has provided baseline data of staffing hours.  Ongoing monitoring of staffing 

hours should commence and the information be made available to regulators and industry 

experts for consideration alongside the RAI-LTCF quality indicator data.  This will provide 

valuable information about whether current staffing is sufficient especially when there are 
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concerns about the quality of care being provided.  Finally, facility leaders need to be held 

accountable for care-staff time and quality of care issues via documentation of how care-

staffing levels and skill mix are determined.  This process must take into account the needs 

and expectations of residents.  When facilities experience quality of care issues staffing 

levels and skill mix during may need to be adjusted upwards to provide additional time to 

prevent omissions of care, poorly executed care and for quality improvement activities.  For 

these reasons, effective leadership is integral to harm-free care.  

 

Leadership of this sector starts with the Minister of Health and the MoH, and is the 

responsibility of the District Health Boards, and the residential care sector itself.  There is a 

need to act with urgency to establish a sector appropriate national strategy that promotes a 

common approach to leadership and management development that is congruent with a 

philosophy of resident-centred, quality care that meets the needs and expectations of 

residents and their families.  The industry itself and government must take on board the 

recommendations make by World Health Organization, as set out in Chapter One.  

Concerted effort is required to ensure that the regulations, legislation and funding are 

working in the best interest of the very old, and very frail people that make up the majority 

of the population in residential care for older people in New Zealand.  Support of future 

research and the utilisation of evidence-based practice are essential to achieving resident-

centred, quality care that meets the needs and expectations of residents and their families 

in the New Zealand context. 

 

6.19 Summary  

The following factors point to the importance of the findings of this study and their 

relevance to policy and practice.  

1. A better understanding of the current quality of care provided;  

2. A better understanding of the current care staffing hours and skill mix in nursing 

homes;  

3. The importance of a quality improvement, rather than a quality assurance 

approach;  

4. That implementing practice change is challenging and takes time; 
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5. Benchmarking offers an immediate opportunity to improve the quality of care 

provided; and   

6. DEA offers a real world opportunity to focus on best practice, measuring both 

efficiency and effectiveness.  

 However, as with most studies more questions are raised than are answered.  

 

6.20 Future research 

The findings of this study highlight the need for further research about improving quality of 

care in nursing homes.  Although considerable analyses were undertaken to obtain the 

findings, given the large amount of resident level and staffing data collected over a period 

of 15-months, further analysis is possible.  The resident level data will continue to undergo 

extensive analyses to identify any further trends and significant associations.  

  

A crucial area emerging from the current study that requires ongoing attention is how best 

to improve the outcomes for residents in nursing homes.  The current study clearly showed 

the benefits of benchmarking, but also highlighted potential design issues related to the 

QIA intervention.  Further development of the advanced practice intervention so that it is 

more intense and delivered over a longer period using a quality improvement framework 

such as a Plan, Do, Study, and Act cycle will provide for a more in-depth investigation of 

the effect of the intervention on resident outcomes.  Key to any further research is the need 

to increase the number of participating nursing homes as previously discussed in the 

section on limitations. 

 

Because of the issues related to using means, some recommend that targets be stated for 

each quality indicator (O'Reilly, Courtney, Edwards, & Hassall, 2011).  New Zealand has 

recommended targets for falls, pressure ulcers, and urinary tract infections (Standards 

New Zealand, 2005). However, these targets were based on international data compiled by 

an expert group.  Further analysis of the quality indicator data obtained in this study will 

assist experts to set upper and lower thresholds for each of the five quality indicators.  

 

Data is available to investigate if there were significant correlations between any of the 

quality indicators, such as restraints and falls.  The benefits of studying the relationship 
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between restraints and falls is that it will provide empirical data for New Zealand, as to 

whether falls and/or falls with injuries increase, decrease, or do not change when restraint 

use increases or decreases.  Such data will inform nursing homes staff about the risks in 

relation to falls when making decisions to cease the use of restraints.  It is possible to 

assess the impact of catheterisation on the incidence of urinary tract infections and the 

impact of restraints on the incidence of pressure ulcers.  

  

Further knowledge about the PASS-DEA model/matrix could be beneficial.  Refining the 

care-staffing data for the DEA inputs to eliminate the volume effect is a priority if the DEA 

were to be useful for future benchmarking.  Further investigations and testing of variations 

to the PASS-days model is recommended.  With the introduction of RAI-LTCF and the 

availability of quality indicator data generated from that system, it is logical that future DEA 

models should use the RAI-LTCF quality indicator data, rather than requiring another set of 

data to collected.  Lenard and Shimshak (2009) provided a viable alternative as previously 

discussed.  An extension of this research would be to share the benchmarking data 

including the slack generated from the PEER comparisons, then to re-measure quality and 

quantity efficiency over time.  This approach would provide data relating to the ongoing 

impact of DEA benchmarking. 

 

The PASS-website application has proven to be successful for collecting data for research 

from nursing homes.  Already two other studies have used the PASS-web application for 

data collection.  The application can be easily modified.  It has a wider application than just 

for research.  It is ideally suited for use for quality indicator surveillance for individual 

nursing homes.   

 

Many questions remain unanswered about how care-staffing impacts on the quality of care 

provided to residents.  Further research is needed using the criteria described by Castle 

(2008) and previously reported in chapter two.  Key to successful future research is a large 

sample size, longitudinal residential level data and data from reliable sources.  

 

New Zealand has its own unique funding system that inhibits providers from knowing the 

full cost of care.  For example medicines, pharmacy, diagnostic and medical care costs are 
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highly subsidised.  Therefore, the cost of polypharmacy is not of real concern to the facility.  

It is unlikely that nursing home providers understand the true cost of quality or indeed poor 

quality.  While this study did not look at the cost, it did assess the effectiveness of staff time 

in producing adverse event free days via the PASS-DEA model.  Further New Zealand 

research is needed to inform stakeholders in this country of the true cost of poor care.  

 

6.21 Reflections and final conclusions 

The commitment the nursing homes made to complete this study cannot be 

underestimated.  Senior nursing home staff expressed almost universally that they wanted 

to provide the best care they possibly could.  They also wanted to know whether they were 

doing so or not.  What they did not have, was time to spend on a complicated and long 

change management process so the short sharp QIA intervention and the benchmarking 

intervention in this study appealed to them.  However, in this complex and fragile 

environment, that is a nursing home, there is no ‘quick fix’ solution to substandard care.   

 

A highlight for the researcher was spending time with the senior facility staff.  The site visits 

were most successful when plenty of senior nurses’ time was available.  The facility staff 

were keen to be able to discuss industry related matters while some managers used the 

opportunity to seek personal support.  New managers appointed during the study were not 

always supportive of the study at first and needed additional time with the researcher.  The 

turnover rates of managers was not known prior to commencing the study, so planning 

enough time for additional site visits was difficult.  It proved difficult to get any time at all 

with some senior nursing staff during the intervention period.  In addition, recruitment and 

getting all consenting nursing homes started in the study proved to be demanding.  Future 

researchers need to find smarter ways to recruit participants into longitudinal studies.  

These real world situations are evidence of just how challenging it is to make and sustain 

change in this fragile sector of healthcare.  

 

With the lack of benchmarking opportunities in New Zealand, nursing home staff struggled 

to understand the quality of the care they provide.  The researcher had concerns the 

facilities would not respond to the benchmarking if they perceived that they were above the 
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mean.  The DEA findings suggest that this was not the case with many facilities improving 

their DEA quality efficiency scores post-intervention. 

 

As already highlighted earlier in this chapter there is an opportunity to improve the study 

design.  The use of incidence rates may be advantageous as they may have been a better 

measure of new events developing, the focus of the QIA-intervention, rather than the 

resolution of existing adverse outcomes.  A third study group that did not receive any 

intervention may have strengthened the study findings.  It is likely the QIA-intervention was 

too dilute to support changes in care processes and/or the post-intervention period was not 

long enough.  Enhancing the QIA-intervention with multiple onsite contacts and a longer 

intervention timeframe may provide better results, although getting additional time with 

senior nursing staff and RNs may be difficult.  

 

The International Association of Gerontology and Geriatrics and the World Health 

Organization have identified the need to improve nursing home practice and enhance the 

reputation of nursing homes (Tolson et al., 2011). Their concerns are reflective of the 

issues identified via complaints and certification audits in nursing homes in New Zealand 

(Health and Disability Commissioner, 2010; Ministry of Health, 2011a). This study 

demonstrates just how challenging it is to make and sustain change in this fragile sector of 

healthcare.  Even though care-staff may have positive attitudes to the prevention of 

resident harm, implementing changes to practice proved to be difficult.  Senior staff and 

RNs, in the main, had positive attitudes to implementing practice changes but articulated 

that with the time they had available they felt ineffective in making it happen.  

Environmental factors such as regulatory auditing, staff turnover, use of agency staff, and 

leadership instability add to the already complex world of nursing homes.  The focus on 

minimum standards and quality assurance detracts from developing a culture of continuous 

quality improvement.  All of these factors hinder research about the residential care sector 

in New Zealand.   

 

This study has demonstrated that for New Zealand nursing homes, benchmarking provided 

a platform for improvement.  The additional information that the best practice 

benchmarking Pass-DEA model provided is exciting.  It opens the door to a new way of 
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supporting nursing homes to make the transition from quality assurance and minimum 

standards to best practice and excellence.  The PASS-website provides a practical solution 

to data collection.  When combined with the PASS-DEA model, a practical, affordable 

system of monitoring and advancing quality in residential care is accessible.  The 

Performance Assessment System for Success Matrix (PASS-Matrix) provides a realistic 

approach to public reporting that consumers can access and understand.  The 

Performance Assessment System for Success is a promising platform to support 

excellence, best practice, and success in nursing homes.  
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Appendices 

Appendix 1: Ethics approval  
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Appendix 2: The PASS-website for data collection  

 

The PASS-web application 

A web application had the potential to be a practical, powerful and an economical tool for 

data collection providing real time information.  A web designer was engaged to develop 

the PASS-web application for the study.  The PASS-web application was designed so the 

information for the PASS study was stored using an ASP.Net web application and all data 

was stored in a Microsoft Sql Server Database.  The web application URL was 

http://pass.mokodigital.co.nz.  The PASS application was secure and required 

authentication from each facility with a key and password combination. The administrator 

managed any changes to passwords as the research team did not have access to this 

function as part of the confidentiality process. The PASS web application was tested by 

providing access to the demonstration web application where an array of fictitious data was 

entered. Potential participants were able to access the demonstration site and give 

feedback. During set up visits to each participating nursing home was trained on the 

demonstration site. Modifications were made and tested. 

 

The defined periods for data collection were calendar months commencing on 1st October 

2008 and completing on 31st December 2009.  Each nursing home and every resident had 

a unique research number.  Each facility was required to enter all data monthly. At the end 

of each month data was extracted by the administrator into a CSV format which could be 

downloaded by the research team and used with Excel to analyse the data. The application 

and application data was backed up daily to an off-site backup facility by the administrator.  

 

 

 

  

http://pass.mokodigital.co.nz/
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Appendix 3: The Modified Shortell’s staff survey  

The Modified Shortell’s Organisation and Management Survey (Shortell’s survey) 

measured the following key organisational and management factors; leadership, 

communication, teamwork and relationships. The Shortell’s survey indicated the extent to 

which the respondents agreed with each of the statements in the survey using a five point 

Likert-type scale. Each return must have at least 50 percent of the items completed for the 

response to have been valid.  

 

Tell us about your Hospital   Provider Research Number  

Instructions:  

For the statements Sections 1 and 2, please fill in the circle that best reflects your feelings about what is 

going on at this hospital   

 

Please use a black or blue pen to fill in the most appropriate circle for each question  

Section 1: Relationships and Communications within the Hospital    
1. I look forward to working with our staff each 

day  
Strongly 

disagree 

O 

Disagree 

 

O 

Neutral 

 

O 

Agree 

 

O 

Strongly 

agree 

O 

2. It is easy for me to talk openly with our staff O O O O O 

3. there is good communication between staff 
across shifts 

O O O O O 

4. I feel that the information I get is accurate  O O O O O 

5. I find it enjoyable to talk to other staff O O O O O 

6. Staff members are well informed about 
what is happening during the other shifts  

O O O O O 

7. Information passed on between staff is 
accurate  

O O O O O 

8. It is easy to ask for advice from other staff  O O O O O 

9. When a resident’s condition changes, I get 
the right information quickly  

O O O O O 

10. I take pride in being a part of this team  O O O O O 

11. the staff has a good understanding of the 
goals for each resident  

O O O O O 

12. there are no delays in relaying information 
about the care of the residents  

O O O O O 

13. I identify with the vision and values of this 
hospital 

O O O O O 

14. I feel I am part of this team  O O O O O 

15. The staff has a good understanding of the 
resident care plan  

O O O O O 
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Section 2: Teamwork and Leadership, (Nursing Leadership: Think of the nurse leadership  

as people like the Nurse Manager, Clinical Manager, Charge Nurse and other senior registered nurses)  

 

16. Nursing Leadership provides strong clinical 
guidance and advice to the nurses  

Strongly 

disagree 

O 

Disagree 

 

O 

Neutral 

 

O 

Agree 

 

O 

Strongly 

agree 

O 

17. Nursing leadership is clear about what they 
expect from staff  

O O O O O 

18. Nursing leadership is sensitive to the needs 
of the staff 

O O O O O 

19. Nursing Leadership encourages nurses to 
take initiative  

O O O O O 

20. Nursing Leadership asks us what we think  O O O O O 

21. Nurses are certain where they stand with 
nursing leadership  

O O O O O 

22. The nursing leadership is in touch with staff 
views and concerns  

O O O O O 

23. Nursing leadership makes decisions with 
input from the staff 

O O O O O 

24. Nursing leadership gives staff chances to 
grow  

O O O O O 

25. Other hospitals seem to have a high 
opinion of us  

O O O O O 

26. Working as a team with other departments 
makes our work easier  

O O O O O 

Please take just a few more minutes and give us information about you by ticking the most appropriate.   

Job Title:  

O RN       O EN O Support Worker/Health Care Assistant/Care Giver O Therapy/activities assistant  

O Allied Health Professional      O Administration  O Household/kitchen/grounds Maintenance   

 

Number of years employed in this hospital (mark one): 

O Less than one year       O 1-3 years     O More than 3 years  

 

 

 

 

  

Number of years you have worked with elderly residents/patients in private hospitals (mark one): 

O Less than one year       O 1-3 years     O More than 3 years  

 

Shift most often worked (please select only one 

O Morning        O Afternoon     O Night              O other please specify   
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Appendix 4: Staffing data  

 

For staffing, nursing homes were asked to account for all hours that your staff were on duty 

and worked with nursing home level care residents.  Where staff worked in both  the rest 

home and the nursing home the participants calculated the hours consumed by nursing 

home level care residents.  The data was collected in rostered hours worked and did not  

include hours where staff are on leave of any type that precluded them from being present 

and on duty within the facility such as annual leave, paid days off, special leave, 

bereavement leave, and study leave where the staff member was away from the facility.  

 

Staffing data was collected for groups of employees; registered nurses, enrolled nurses, 

caregivers who were the unregulated workers that provided direct care/personal care to 

residents, activity and mobility assistants and all other non direct care-staff employed.  

Excluded was maintenance staff as they were accounted for in the available beds as a 

proxy for capital, off site management staff, medical staff, physiotherapists, occupational 

therapists, speech language therapists and dieticians.  There was local and regional 

variation as to the extent of provision of some services by the District Health Boards such 

as dieticians.  Similarly, there was variation as to whether nursing homes employed or 

contracted health professionals other than registered nurses.  Therefore, the hours 

provided by this group were excluded.   

 

  



Appendix   

328 | P a g e  

 

Appendix 5a: QIA-intervention Flip Chart  
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Appendix 5b: QIA-intervention Education DVD 

 

Five voiced-over power point presentations, one for each of the quality indicators, were 

developed reflecting the content of the Flip Chart ‘Protecting Residents from Harm’.  They 

were saved to a DVD.  Each facility in the QIA-intervention was provided with a DVD 

during the intervention.  The content of each education session included: 

· Defining the adverse event and any grading or levels of harm;   

· Risk factors; 

· Why the prevention of the adverse event is essential;  

· Risk assessments; 

· Assessment; 

· Prevention interventions and care planning;  

· Quality activities; 

· References; and  

· Additional information for RNs.   

 

A copy of the DVD is provided on the inside of the back cover.  
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Appendix 6: DEA Model  

 

Seminal work in the development of DEA saw Charnes, Cooper, and Rhodes (1978) 

employ linear programming to estimate an empirical production technology frontier.   

 

 

 

θ represents the efficiency score under an input (output) orientation; Xjλj and Yjλj represent 

input(s) and output(s) for ( j = 1, …, N) DMU respectively; Xo and Yo represent the level of 

input(s) and output(s) for a particular DMU being evaluated respectively; and λj represents 

intensity variables for each DMU.  The essential difference between the CRS and VRS 

models is the addition of a convexity constraint (∑λj = 1) which requires the weightings 

assigned to the peer DMUs to sum to unity. 

 

  

 
Constant Returns-to-Scale 

(CRS) 

Variable Returns-to-Scale 

(VRS) 

Input-Orientation 

 

Min  θ 

s.t.  ∑Xjλj  <  Xoθ 

∑Yjλj  >  Yo 

λj  >  0 ; θ unrestricted 

 

Min  θ 

s.t.  ∑Xjλj  <  Xoθ 

∑Yjλj  >  Yo 

∑λj = 1 

λj  >  0 ; θ unrestricted 

Output-Orientation 

 

Max  θ 

s.t.  ∑Xjλj  <  Xo 

      ∑Yjλj  >  Yoθ 

λj  >  0 ; θ unrestricted 

 

Max  θ 

s.t.  ∑Xjλj  <  Xo 

      ∑Yjλj  >  Yoθ 

∑λj = 1 

λj  >  0 ; θ unrestricted 
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Appendix 7: Nursing home demographics  

Facility 
ID 

Average number 
of available beds 

Occupancy Location Ownership  Services Provided 

1 29 87.17% Large city FP NH /RH/Dementia 

4 30 96.96% Large city NFP PGNH/NH 

9 35 99.78% Large city FP NH /RH 

16 40 86.93% Large city FP NH 

32 42 
95.56% 

Large city FP NH 

35 37 
99.62% 

Large city FP NH/RH 

36 30 
90.72% 

Large city NFP NH/RH 

37 115 
64.86% 

Large city FP NH/RH 

39 23 
94.51% 

Suburban town FP NH/ Dementia 

41 23 
96.00% 

Large city FP NH/RH 

42 80 
99.76% 

Large city NFP NH/RH 

43 31 
99.69% 

Suburban town FP NH/RH 

48 45 
97.11% 

Suburban town FP NH 

50 35 
82.23% 

Large city NFP NH/RH/Dementia 

52 38 
95.49% 

Suburban town FP NH/RH/Dementia 

58 63 
96.74% 

Large city FP NH/RH/Dementia 

59 31 
83.24% 

Large city FP NH/RH 

68 81 
97.74% 

Suburban town NFP PGNH/NH 

69 35 
92.41% 

Large city NFP NH/RH 

70 24 
95.08% 

Large city NFP NH/RH 

76 36 
99.47% 

Rural FP NH/RH 

80 36 
85.86% 

Large city FP NH/RH 

90 18 
97.33% 

Rural FP NH/RH/Dementia 

98 77 
97.82% 

Medium City FP PGNH/NH 

100 35 
96.39% 

Medium City FP NH/RH 

111 86 
78.96% 

Medium City FP NH/RH 

115 30 
99.11% 

Rural NFP NH/RH 

121 20 
73.76% 

Rural Town FP NH/RH 

124 18 
77.47% 

Rural Town NFP NH/RH/GP beds 

125 22 
104.48% 

Rural Town FP NH/RH/Dementia 

139 37 93.19% 

 

Rural town FP NH/RH/Dementia/GP 
beds 

160 37 80.07% 

 

Large City FP NH/RH 
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Appendix 8: Indwelling Urethral Catheters  

Month QIA-group 

Predictive 
mean 

BM-group 

Predictive 
mean 

All facilities 

Predictive 
mean 

QIA 

Event /RD 

BM 

Event /RD 

All 
facilities 

Event 
/RD 

Oct.08 3.13 4.36 3.74 3.05 4.25 4.16 

Nov.08 3.44 4.36 3.90 3.52 4.80 3.69 

Dec.08 3.78 4.36 4.07 3.50 3.87 4.39 

Jan.09 4.16 4.35 4.26 3.60 5.27 4.59 

Feb.09 4.57 4.35 4.46 3.96 5.22 5.14 

Mar.09 5.01 4.35 4.68 5.19 5.10 4.38 

Apr.09    4.89 3.86 4.60 

May 09    4.95 4.25 4.73 

Jun.09    4.93 4.54 4.78 

Jul.09 5.07 4.62 4.84 4.96 4.60 4.90 

Aug.09 4.94 4.73 4.84 5.28 4.53 4.30 

Sep.09 4.83 4.85 4.84 3.90 4.69 4.38 

Oct.09 4.71 4.96 4.84 4.05 4.71 4.53 

Nov.09 4.60 5.09 4.84 4.15 4.91 4.65 

Dec.09 4.49 5.21 4.85 4.52 4.78 4.16 

Analysis  Resident level Nursing home level  

Test   F test P value   F test P value 

QIA 
intervention 

 9.54 0.002**   2.31 0.12 

Benchmarking 
intervention  

 - -   - - 

Age  
0.14 0.71 

  
Χ12=0.05 0.81 

Gender 
(female %) 

 
35.49 

Males 

<0.0001** 

  
Χ12=0.41 0.52 
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Appendix 9: Resident Falls  

Month QIA-group 

Predictive 
mean 

BM-group 

Predictive 
mean 

All facilities 

Predictive 
mean 

QIA 

Event /RD 

BM 

Event 
/RD 

All 
facilities 

Event /RD 

Oct.08 0.18 0.15 0.17 0.21 0.16 0.18 

Nov.08 0.19 0.17 0.18 0.21 0.21 0.21 

Dec.08 0.20 0.18 0.19 0.25 0.24 0.25 

Jan.09 0.20 0.20 0.20 0.23 0.19 0.22 

Feb.09 0.21 0.21 0.21 0.21 0.21 0.21 

Mar.09 0.21 0.23 0.22 0.26 0.31 0.28 

Apr.09    0.25 0.28 0.26 

May 09    0.29 0.19 0.24 

Jun.09    0.28 0.21 0.25 

Jul.09 0.19 0.20 0.20 0.24 0.20 0.22 

Aug.09 0.20 0.20 0.20 0.26 0.26 0.26 

Sep.09 0.20 0.20 0.20 0.21 0.21 0.21 

Oct.09 0.21 0.21 0.21 0.26 0.22 0.24 

Nov.09 0.22 0.21 0.21 0.24 0.22 0.23 

Dec.09 0.23 0.21 0.22 0.28 0.26 0.27 

Analysis  Resident level  Nursing home level 

Test   F test p value   X2 test p value 

QIA intervention  1.58 0.20   2.43 0.12 

Benchmarking 
intervention  

 0.86 0.35   2.23 0.14 

Age increasing  8.99 0.0025**   0.16 0.68 

Gender (female 
%) 

 178.34 <0.0001** 
(Male) 

  0.07 0.79  

Note:   RD is event per resident day. df  is degrees of freedom.  
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Appendix 10: Pressure ulcers prevalence 

Month QIA-group 

Predictive 
mean 

BM-group 

Predictive 
mean 

All facilities 

Predictive 
mean 

QIA 

Event /RD 

BM 

Event /RD 

All facilities 

Event /RD 

Oct.08 1.49 2.19 1.84 2.22 2.97 2.59 

Nov.08 1.76 2.30 2.03 2.99 4.25 3.62 

Dec.08 2.08 2.41 2.25 3.46 3.60 3.53 

Jan.09 2.45 2.53 2.49 3.75 3.06 3.26 

Feb.09 2.89 2.66 2.78 4.23 3.95 4.09 

Mar.09 3.40 2.79 3.10 4.66 3.41 4.03 

Apr.09    5.28 2.36 3.82 

May 09    4.27 2.01 3.14 

Jun.09    3.84 3.52 3.68 

Jul.09 2.84 2.26 2.55 4.00 2.04 3.02 

Aug.09 2.76 2.14 2.45 4.98 1.36 3.17 

Sep.09 2.69 2.02 2.36 4.70 1.87 3.28 

Oct.09 2.62 1.91 2.27 5.12 2.01 3.56 

Nov.09 2.55 1.81 2.18 3.98 2.38 3.18 

Dec.09 2.49 1.71 2.10 3.62 2.05 2.83 

Analysis   Resident level developed in facility Nursing home level 
developed in facility 

 

Test   F test p value   X2 test p value 

QIA 
intervention 

 0.50 (rate) 0.48 (rate)   - - 
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Appendix 11: Pressure Ulcer PASS-days  

Month QIA-group 

Predictive 
mean 

BM-group 

Predictive 
mean 

All facilities 

Predictive 
mean 

QIA 

Event /RD 

BM 

Event 
/RD 

All 
facilities 

Event 
/RD 

Oct.08 0.98 0.98 0.98 0.99 0.98 0.98 

Nov.08 0.98 0.98 0.98 0.98 0.97 0.97 

Dec.08 0.97 0.97 0.97 0.97 0.97 0.97 

Jan.09 0.96 0.97 0.97 0.97 0.98 0.98 

Feb.09 0.96 0.97 0.96 0.97 0.97 0.97 

Mar.09 0.95 0.96 0.96 0.96 0.97 0.97 

Apr.09    0.96 0.98 0.97 

May 09    0.97 0.99 0.98 

Jun.09    0.97 0.98 0.97 

Jul.09 0.96 0.97 0.97 0.97 0.99 0.98 

Aug.09 0.96 0.97 0.96 0.96 0.99 0.98 

Sep.09 0.96 0.97 0.96 0.96 0.99 0.98 

Oct.09 0.95 0.97 0.96 0.96 0.98 0.97 

Nov.09 0.95 0.98 0.96 0.97 0.98 0.98 

Dec.09 0.95 0.98 0.96 0.96 0.98 0.97 

Analysis  Resident level – All Nursing home level  - All  

Test   F test p value   X2 test p value 

QIA intervention  0.06 0.81 

 

  - - 

BM intervention   4.67 

- 

0.031** 

- 

  - - 

Age  0.55 0.46   - - 

Gender (male)  0.03 0.87   - - 

Analysis   Resident level developed in facility Nursing home level 
developed in facility 

 

Test   F test p value   X2 test p value 

QIA intervention  0.06 

 

0.91 

 

  0.15 0.70 

BM intervention   - 

 

- 

 

  - - 

Age  0.08 0.77   0.17 0.68 

Gender 
(female%) 

 0.67 0.41   2.86 0.09*   
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Appendix 12: Restraints prevalence 

Month QIA-group 

Predictive 
mean 

BM-group 

Predictive 
mean 

All facilities 

Predictive 
mean 

QIA 

Event /RD 

BM 

Event 
/RD 

All 
facilities 

Event /RD 

Oct.08 0.14 0.16 0.15 0.22 0.22 0.22 

Nov.08 0.14 0.16 0.15 0.23 0.24 0.24 

Dec.08 0.14 0.17 0.15 0.24 0.23 0.23 

Jan.09 0.15 0.17 0.16 0.25 0.24 0.24 

Feb.09 0.15 0.17 0.16 0.26 0.26 0.26 

Mar.09 0.15 0.18 0.17 0.25 0.26 0.26 

Apr.09    0.26 0.26 0.26 

May 09    0.26 0.26 0.26 

Jun.09    0.25 0.24 0.24 

Jul.09 0.15 0.17 0.16 0.23 0.23 0.23 

Aug.09 0.15 0.17 0.16 0.23 0.22 0.23 

Sep.09 0.16 0.17 0.16 0.22 0.22 0.22 

Oct.09 0.16 0.16 0.16 0.22 0.21 0.21 

Nov.09 0.16 0.16 0.16 0.22 0.20 0.21 

Dec.09 0.16 0.16 0.16 0.21 0.20 0.21 

Analysis  Resident level  Nursing home level 

Test   F test p value   X2 test p value 

QIA intervention  0.12 0.73   0.06 0.80 

Benchmarking 
intervention  

 13.89 0.0002**   0.13 0.71 

Age increasing  9.13 0.0025** 

 

  6.59 0.012** 

Gender 
(female%) 

 2.18 0.14   0.54 0.49 

Note:   RD is event per resident day. df is degrees of freedom.  
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Appendix 13: Restraint PASS-days  

Month QIA-group 

Predictive 
mean 

BM-group 

Predictive 
mean 

All facilities 

Predictive 
mean 

QIA 

Event /RD 

BM 

Event /RD 

All 
facilities 

Event /RD 

Oct.08 20.59 20.45 20.5 22.92 22.67 22.79 

Nov.08 20.40 20.35 20.4 21.98 21.59 21.78 

Dec.08 20.21 20.26 20.2 22.67 22.52 22.59 

Jan.09 20.03 20.16 20.1 22.27 22.55 22.61 

Feb.09 19.85 20.07 20.0 19.87 20.47 20.17 

Mar.09 19.67 19.97 19.8 22.01 21.99 22.00 

Apr.09    21.50 21.19 21.34 

May 09    21.84 22.24 22.04 

Jun.09    21.87 21.59 21.73 

Jul.09 19.85 20.17 20.0 22.69 23.03 22.86 

Aug.09 20.05 20.38 20.2 22.92 23.06 22.99 

Sep.09 20.24 20.58 20.4 22.25 22.46 22.35 

Oct.09 20.44 20.79 20.6 23.02 23.51 23.27 

Nov.09 20.64 21.01 20.8 22.57 23.02 22.80 

Dec.09 20.84 21.22 21.0 23.46 23.45 23.45 

Analysis  Resident level  Nursing home level 

Test   F test p value  X2 test  p value 

QIA 
intervention 

 0.16 0.69  -  - 

Note:   RD is event per resident day. df is degrees of freedom.  
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Appendix 14: Urinary tract infections  

Month QIA-group 

Predictive 
mean 

BM-group 

Predictive 
mean 

All facilities 

Predictive 
mean 

QIA 

Event /RD 

BM 

Event 
/RD 

All 
facilities 

Event /RD 

Oct.08 0.05 0.05 0.05 0.05 0.05 0.05 

Nov.08 0.05 0.05 0.05 0.05 0.05 0.05 

Dec.08 0.05 0.05 0.05 0.04 0.05 0.05 

Jan.09 0.05 0.05 0.05 0.05 0.05 0.05 

Feb.09 0.05 0.05 0.05 0.05 0.05 0.05 

Mar.09 0.05 0.06 0.05 0.06 0.06 0.06 

Apr.09    0.03 0.06 0.04 

May 09    0.05 0.07 0.06 

Jun.09    0.04 0.06 0.05 

Jul.09 0.04 0.05 0.04 0.04 0.05 0.04 

Aug.09 0.04 0.05 0.04 0.04 0.04 0.04 

Sep.09 0.04 0.05 0.04 0.05 0.06 0.05 

Oct.09 0.04 0.05 0.04 0.05 0.04 0.05 

Nov.09 0.04 0.05 0.04 0.03 0.05 0.04 

Dec.09 0.04 0.05 0.04 0.05 0.05 0.05 

Analysis  Resident level  Nursing home level 

Test   F test p value   X2 test p value 

QIA intervention  0.05 0.82   0.02 0.88 

Benchmarking 
intervention  

 0.26 0.61   0.03 0.57 

Age  3.22 0.073*   2.25 0.13 

Gender 
(female%) 

 2.86 0.091* 

male 

  1.21 0.27 

Note:   RD is event per resident day. df  is degrees of freedom.  
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Appendix 15: Quantity and quality efficiency two- way split    

High quality – High quantity efficiency 

Improve Efficiency 

High quality – Low quantity efficiency 

Doing well 

 

 

Low quality – High quantity efficiency 

Improve Quality 

Low quality – Low quantity efficiency 

Improve both Quality and Efficiency 

 

 

Note: The number of times each nursing home ranked in each quadrant for the five quality indicators  

 

  

Facility ID Number of quality indicators  
ID160 5 
ID001 4 
ID032 4 
ID050 4 
ID059 4 
ID070 4 
ID139 4 
ID069 3 
ID080 3 
ID035 2 
ID039 2 
ID115 2 
ID004 1 
ID037 1 
ID048 1 
ID090 1 
ID098 1 
ID124 1 

Facility ID Number of quality indicators  
ID009 3 
ID016 3 
ID090 3 
ID111 3 
ID121 3 
ID124 3 
ID041 2 
ID058 2 
ID068 2 
ID100 2 
ID035 1 
ID036 1 
ID069 1 
ID070 1 
ID076 1 
ID125 1 

Facility ID Number of quality indicators  
ID037 5 
ID004 4 
ID048 4 
ID098 4 
ID115 3 
ID035 2 
ID036 2 
ID080 2 
ID001 1 
ID039 1 
ID050 1 
ID059 1 
ID069 1 
ID070 1 
ID139 1 

Facility ID Number of quality indicators  
ID042 5 
ID052 5 
ID043 4 
ID041 3 
ID058 3 
ID068 3 
ID076 3 
ID100 3 
ID125 3 
ID016 2 
ID036 2 
ID039 2 
ID111 2 
ID121 2 
ID009 1 
ID032 1 
ID035 1 
ID090 1 
ID124 1 
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Appendix 16: Teleconferences  

Example of the instructions for the Teleconferences  

Your time slot is 11am  

If you are unable to join us, please advise me by email  

I will call you close to the time above.  I have eight people to ring to the set up may take 5 

to 20 minutes.  Please use tour first name only.  We will be discussing falls prevention and 

minimising the use of restraint.  The purpose of the teleconference to is share best practice 

and innovation so think about the following for the discussion. 

Falls prevention 

What is included in your falls prevention programme?  

What appears to work and what does not? 

Are you doing anything that has reduced falls in your facility? 

Restraint  

How do you cope with the families who insist on restraints? 

Have you achieved reduction in use and how did you do it? 

If you have reduced the use of restraint, have falls increased?  

 

Record of the set up and participation in the first Teleconference  

There were two sessions, each session a group of eight facilities.  The researcher rang all 

facilities to get the nominated person on line but had to limit the attempts to contacting 

participants to two phone calls as people were waiting on the line.  The setup time took 

about 30 minutes for both sessions.  Fifty percent of facilities took part.  Not everyone was 

able to take part due to leave and workloads on the day and some were called away during 

the conference.  Inadvertently one participant was left on hold during the conference.   

Flip charts 

Participants reported that they were finding the content helpful and were using it in a 

variety of ways to  

DVD education  

Not everyone had been able to watch the DVDs.  There was positive feedback about the 

content.  Participants expressed that the teleconference was helpful and would participate 

again.  There is a good cross section of facilities, which enabled me to group facilities with 

similar resident populations together for the discussion.    
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Falls prevention key points from the discussions 

Much of the discussion centred on the frequent fallers.  There appeared to be a 

commitment to a non-restraint approach where possible.  There was a consensus about 

the importance of assessing the gait and balance. The highest risk group of residents 

appeared to be those who were declining functionally.  They were more likely to fall as they 

stood up to walk.  This is supported as a high-risk time by the research.  The value of hip 

protectors was reinforced.  Not all residents wore them at night.  It appeared to be 

dependent on whether the resident was likely to try to get up at night.  Research supports 

the use of hip protectors in residential care, as there is more likely to be compliance with 

wearing them 24/7.here is a list of items that the participants may look at in their falls 

prevention activities: 

· sensor mats 

· reassessing the way in which transfers are carried out 

· providing rest period 

· ensure there is a good level of food intake  

· toileting plans 

· when the falls occur – what is happening at the time  

· extra lo beds  

· bean bags but this was queried as to whether it would be a restraint  

Issues; 

· resources to purchase extra low beds  

· cognitive impairment often leads to  poor compliance with exercise programmes 

· gaps in the availability of exercise programmes – a resource issue  

Assessment and clinical discussion;  

· the use of a valid falls risk assessment tool where there was good follow up of 

identified risks was supported 

· strengthening exercises using sit to stand and heel raises was reported as being 

successful 

· a care giver overseeing the exercise programme in an area supported compliance  

· correct use of mobility aids with the aid being set at the correct height for the 

resident  

· assessing for postural hypotension is essential  
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· medication reviews carried out when a resident falls or was high risk for falls 

· maintain fluid volume – one participant has linked this to falls  

Also discussed the role of Vitamin D in maintaining strength – ACC support for this  

There may be a link between falls and residents with weight loss. 

  

Restraint  

Most restraint used for falls-prevention.  Some bed rails used as enablers.  One participant 

reported being restraint free but that it could pose a challenge if a resident needed to be 

restrained.  There was support for not restraining residents who were agitated.  There was 

discussion about the use of vest restraint for residents with poor upper body balance to 

enable then to be out of bed.  Some discussion centred on the consenting to the use of 

restraint when a resident is cognitive impaired.  The preventing harm guides and the DVD 

content have assisted in a more resident-centred approach to the use of restraints and 

supported discussion with families.  No one reported using the “concave mattresses”.  

 

Record of the set up and participation in the second Teleconference  

Thank you to all participants.  Two sessions were attempted.  The researcher rang all 

facilities to get the nominated person on line but had to limit the attempts to contacting 

participants to two phone calls as people were waiting on the line.  The setup time took 

about 15 minutes for session 1.  Two facilities took part in session 1.  This session lasted 

10 minutes due to the low attendance.  There was discussion about pressure ulcers, 

urinary tract infections, and catheters.  Session 2 was not completed.  A number of the 

participants were away attending a national conference.   

 

Flip charts 

Participants reported that they were finding the content helpful and were using it in a 

variety of ways to support good care. 

   

DVD education  

Everyone had been able to watch the DVDs.  There was positive feedback about the 

content.  Participants expressed disappointment with teleconference but stated they would 

participate in future discussions.   
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Pressure ulcer prevention key points 

Much of the discussion centred on the pressure reducing surfaces and nutrition.  End of life 

residents posed increased risk.  There was some difficulty getting the findings of the risk 

assessments reflected in the care plans.   

 

Urinary tract infections and catheters  

Discussion about the treatment of bacteriuria reflected that the RNs needed to make better 

use the Mc Geer’s criteria to support diagnosis.  The feeling was that there was over 

treatment.  Catheters were rare events. 
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