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Abstract 
Background: 
New Zealand is facing an ageing population and nursing workforce. There are high mental stress levels 

combined with intense physical workloads identified for nursing staff in Residential Aged Care Facilities 

(RACFs). Another challenge is the work-related absenteeism of nursing staff, which negatively influence 

nursing care quality for residents. 

 
Objectives: 
The first aim of the study was to identify critical factors of occupational health and safety workplaces and 

working conditions from the nursing staff perspectives in RACFs. The second aim was to determine the 

correlation between the quality indicators for occupational health and safety workplaces and working 

conditions, and nursing care quality based on the InterRAI Clinical Assessment Protocols (CAPs). 

 
Methods: 
This study design is based on a mixed method approach. An initial audit requested the health and safety 

certificates and the implemented quality management system of the enrolled RACFs. A survey and card 

inquiry activities identified mental stress factors and stress reduction strategies. Environmental factors, 

which included noise, temperature, humidity, and lighting were measured to compare it with international 

standards. Non-participation observation was executed to investigate high-risk nursing activities, which 

included lifting, pushing, pulling, and holding, and the related workload of these actions. InterRAI CAPs 

data set were incorporated for the correlation approach.  

 
Participants: 
Seventeen RACFs (1,022 beds) and 398 Registered Nurses (RNs), Enrolled Nurses (ENs), and 

Healthcare Assistants (HCAs) participated in this study from the Greater Auckland Region in New 

Zealand.   

 
Findings: 
The environmental factors, noise and humidity level, met recommendations. However, temperature and 

lighting levels failed to comply. RNs implemented on average ten and HCAs 18 high-risk nursing activities 

per shift. The minimum workload of RNs was 546 kilos, and HCAs handled 1,175 kilos while they walked 

on average between five and six kilometres per shift. Various stress factors and stress reduction 

strategies were found. Five significant correlations with moderate strength (r = -.407, to r = -.537, 

p < .001) were identified between environmental health and safety, working condition, and InterRAI 

CAPs.  

 
Conclusion: 
Workplace environment and working conditions affect nursing care quality in RACFs. Hence, both 

nursing staff and residents benefit from healthy and safe workplaces. 
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Chapter 1:     Setting the Scene 
 

“So never lose an opportunity of urging a practical beginning, however small, for it is wonderful how 

often in such matters the mustard-seed germinates and roots itself”  
 

Florence Nightingale, 1914 

 

1.1     Introduction and Context of the Study 
The purpose of this research is to understand how the workplace environment and working conditions in  

Residential Aged Care Facilities (RACF) affect the general health, well-being, and the quality of nursing 

care of Registered Nurses (RNs), Enrolled Nurses (ENs), and Healthcare Assistants (HCAs). For 

analysis purposes, RN and EN were combined as one group and HCA as another. The reason for that 

was the low participation rate of EN’s in enrolled RACFs.  

 

Working in the nursing profession is identified with high levels of stress and strain for RNs and HCAs 

(Woods et al., 2015). Providing nursing care to highly dependent and terminally ill people in RACFs can 

cause high physical workloads and mental stress levels. Furthermore, working in the RACF sector is 

associated with high risks of accidents, such as falls which may cause injuries. Workplace hazards, such 

as infections, could also have deleterious effects on occupational health of those working in this 

environment (Heins et al., 2008; WorkSafe Victoria, 2014; Ravenswood et al., 2014; World Health 

Organization, 2015; Woods et al., 2015; Hamann, 2015).  

 

Research into occupational health and safety is being conducted at various international universities, for 

example, Loughborough University, institutes such as the International Labour Organization (ILO), and 

national research centres, for example, the New Zealand Work Research Institute. As well, the World 

Health Organization (1994, 2010, 2017) contribute to promote and develop health and safety and well-

being strategies, models, and standards for workplaces worldwide. As a result, there are a number of 

physical standards for health and safety workplaces and working conditions published for organisations 

to access and utilise in their workplaces. These standards consist of definitions, recommendations, and 

measurement parameters for workplace environment, working conditions, and human body movements 

(Federal Institute for Occupational Safety and Health, 2010a, 2010b, 2011, 2013, 2015, 2018; ACC, 

2015; ILO, 2019a, 2019b). 

 

Workplace related occupational health and safety research also focuses on exploring mental stress and 

strain factors at workplaces. In this context, mental stress is defined as the “total of all assessable 

influences impinging upon a human being from external sources and affecting that person mentally” 

(ISO, 2017, p. 1) and mental strain as “immediate effect of mental stress within the individual depending 

on their current condition” (ISO, 2017, p. 1).  

 

https://www.iso.org/obp/ui/#iso:std:iso:10075:-1:ed-1:v1:en:term:3.1.1
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A large number of studies reveal that many employees are exposed to high mental stress levels and 

related negative health effects at nursing workplaces (Woods et al., 2015; Woodhead et al., 2016). There 

are also many universal stress factors identified, such as time pressure, interruption of work, and fear of 

making errors or mistakes. Through constant work-related strain, there is a significant risk of increased 

sick-leave days, injuries, and fatigue. Staff members are also more likely to suffer from occupation-

related illness, such as burnout syndrome, anxiety disorders or depression (Böckelmann & Seibt, 2011; 

DGUV, 2013, 2015; WHO, 2016). 

 

Recent research has also shown a correlation between occupational absenteeism and the quality of 

nursing care, which means that high absenteeism rates go hand in hand with increased staffing costs 

and poor quality of nursing care. These studies have suggested that lack of job satisfaction was a 

possible cause for the absenteeism rate, and conducting further research into this area was advised 

(North et al., 2013; Castle & Ferguson-Rome, 2015). 

 

The New Zealand Aged Care Workforce Survey conducted by researchers of the New Zealand Work 

Research Institute in 2014 and 2016 is one of the few studies that has explored physical and mental 

stress factors in relation to RACF workplaces. This investigation identified nursing staff demographics 

with approximately nine out of ten RNs and HCAs as female, and a third of them older than 55 years. 

Slightly more than half of these participants mentioned a high physical workload and mental stress in the 

workplace (Ravenswood et al., 2014; Ravenswood & Douglas, 2016). This study will add to the previous 

New Zealand science work and incorporate an environmental perspective for a deeper understanding of 

how nursing care quality for residents is affected by workplace health and safety conditions. 

 

To sustain in a competitive market and address customer satisfaction, organisations need to change 

constantly. This affects their business models and respective workplaces and working conditions for 

labour. This transformation approach is often challenging for management and labour (Ahmad & 

Gelaidan, 2011). The Residential Aged Care Sector in New Zealand is facing, in particular, three main 

challenges which are highlighted in Table 1-1. 

 
Table 1-1: Overview of Challenges for the Residential Aged Care Sector in New Zealand 

First Challenge Second Challenge Third Challenge 
New Zealand has an ageing 

population and likewise, a nursing 
workforce. 

 
 

(Statistics New Zealand, 2013a, 
2013b, 2016, 2017a, 2017b; Nursing 

Council of New Zealand, 2018b) 

High levels of both mental stress and 
strain combined with intense 

physical workloads for the nursing 
staff at RACF workplaces. 

 
(Ravenswood et al., 2014, 2016; 

Woods et al., 2015; Ravenswood & 
Douglas, 2016) 

A significant correlation 
between absenteeism of 

nursing staff and poor nursing 
care quality. 

 
(Woods et al., 2015) 
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There is a need for a better understanding of mental stress and strain factors and stress reduction 

strategies for RNs and HCAs at RACF. This study’s objective is to show whether there is a correlation 

between health and safety workplaces, working conditions, and nursing care quality in RACFs. The 

structure of the thesis is as follows: 

 

• Chapter II, provides an overview of the literature review approach and a description of New Zealand’s 

comprehensive public health system, population, and nursing workforce demographics. It clarifies the 

roles and responsibilities of nursing practitioners, registered nurses, enrolled nurses, and healthcare 

assistants in RACFs. Review of the literature relating to the quality and organisation management 

relevant to this study, occupational health and safety, and nursing care quality. 

• Chapter III and IV, describes the paradigm, methodology, and mixed methods approach for this 

research. It defines the hypothesis, objectives, and the illustration of the study design. Reliability and 

validity parameters are explained in relation to the research approach. 

• Chapter V, presents the findings of the workplace environment, working conditions, and stress and 

stress reduction investigation. It provides correlation results of environmental health and safety, 

working condition, and InterRAI CAPs indicators according to stage three of the study design.  

• Chapter VI, describes the theory development relating to this research that encompasses the health 

and safety workplaces and working conditions and nursing care quality outcomes in residential aged 

care facilities. Derived from this theory and the study results, a model for best practice and a practical 

planning tool for healthy and safe workflows is discussed. 

• Chapter VII, highlights the discussion and interpretation of the study results and answers to the 

hypothesis and research questions. The chapter closes with recommendations for healthier workplaces 

and working conditions for nursing staff in RACFs. 

 
 

1.2     Definitions and Abbreviations 
This study is focusing on Residential Aged Care Facilities (RACF) which is defined as a 

 

“a special-purpose facility which provides accommodation and other types of support, 

including assistance with day-to-day living, intensive forms of care, and assistance 

towards independent living, to frail and aged residents” (Australian Institute of Health 

and Welfare, 2018, p.1). 

 

In New Zealand, long-term residential care includes rest home care, continuing care (hospital), dementia 

care, and specialised hospital care (psychogeriatric care) which are provided in a rest home or hospital 

setting. Independent living in retirement villages are not considered as residential aged care and 

therefore are not included in this study (Ministry of Health, 2014). Participating Residential Aged Care 

Facilities (RACF) are categorised as Stand-alone (S-RACF), Chain (C-RACF), and Religious and 

Charitable Trust (RC-RACF) for this study. 
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In this context, Stand-alone RACF means that the facility is operating as a single organisation, Chain 

RACF represents more than one facility which is conducting business as a multiple organisation, while 

Religious and Charitable Trust RACF are implicit either single or multiple organisations, with their mission 

and purposes are based on religious beliefs and charitable motives (Ronald et al 2016; Blackburn et al. 

2018). Table 1-2 provides an overview of the abbreviations, terms and descriptions which will be used 

in this study. 
 
Table 1-2: Abbreviation, Terms and Descriptions 

Abbreviation Term Definition and Explanation 
ACC Accident Compensation 

Corporation  
ACC is a Crown entity and committed to preventing injuries. For 
this purpose, ACC supports rehabilitation and financial resources 
in accidental no-fault injury for New Zealander’s and visitors (ACC, 
2019). 

C-RACF  Chain Residential Aged Care Facilities  

CAPs  Clinical Assessment Protocols 

dBA   “The decibel (dB) is a logarithmic unit which expresses the ratio of 
the sound pressure level being measured to a standard reference 
level (…). Sound pressure levels measured on the A-scale of a 
sound meter are abbreviated dBA” (United States Department of 
Transportation, 2018, para. 2) 

DGUV German Social Accident 
Insurance 

“The DGUV is the umbrella association of the accident insurance 
institutions for the industrial and public sectors (..). The DGUV 
represents the statutory accident insurance institutions in their 
dealings with policymakers, regional, national, European and 
international institutions, and employers' and employees' 
representative bodies” (DGUV, 2018, para. 1). 

DMAIC  Define, Measure, Analyse, Improve, Control 

EFQM  European Foundation for Quality Management Model 

EN  Enrolled Nurse 

et al  It means “and others. It is used in formal writing to avoid a long 
list of names of people who have written something together” 
(Cambridge Dictionary, 2018, para. 1).  

GPD  Gross Domestic Product 

HCA  Healthcare Assistant 

ICD  International Statistical Classifications of Diseases and Related 
Health Problems 

ICN International Council of 
Nurses 

“The International Council of Nurses (ICN) is a federation of more 
than 130 national nurses associations (NNAs), representing the 
more than 20 million nurses worldwide. (…). ICN works to ensure 
quality nursing care for all, sound health policies globally, the 
advancement of nursing knowledge, and the presence worldwide 
of a respected nursing profession and a competent and satisfied 
nursing workforce.” (ICN, 2018b, para. 1). 

ILO International Labour 
Organization  

“The ILO is devoted to promoting social justice and internationally 
recognized human and labour rights, pursuing its founding mission 
that social justice is essential to universal and lasting peace” (ILO, 
2019, para. 1).  

InterRAI  “InterRAI is a suite of seamless and comprehensive clinical 
assessment tools, developed by an international collaborative to 
improve the quality of life of vulnerable people” (InterRAI, 2019a). 

https://dictionary.cambridge.org/dictionary/english/formal
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Abbreviation Term Definition and Explanation 
ISO Organization for 

Standardization 
“We're a global network of the world's leading standardizers. 
Through our members (the national standards bodies in 162 
different countries) we bring together experts from all over the 
world to develop International Standards” (ISO, 2019, para. 1). 

Lux  Unit of illuminance 

 Nursing offices An entrance restricted room to health professionals to meet and 
place where nursing staff conduct administrative work, prepare 
medical and nursing treatments, and store products and 
occasionally drugs (Zborowsky et al.,2010) 

NP  Nurse Practitioner 

NZQA New Zealand 
Qualifications Authority 

“NZQA's role in the education sector is to ensure that New Zealand 
qualifications are regarded as credible and robust, nationally and 
internationally, in order to help learners succeed in their chosen 
endeavours and to contribute to New Zealand society” (NZQA, 
2018, para. 1). 

OECD Organisation for 
Economic Co-operation 
and Development 

The mission of the Organisation for Economic Co-operation and 
Development (OECD) is to promote policies that will improve the 
economic and social well-being of people around the world (OECD, 
2018, para. 1).  

OHS Occupational Health  “Occupational health deals with all aspects of health and safety in 
the workplace and has a strong focus on primary prevention of 
hazards.” (WHO, 2018, para. 1) 

PDCA  Plan-Do-Check-Act Quality Improvement Cycle 

QC  Quality Circle  

RACF  Residential Aged Care Facility 

RC-RACF  Religious and Charitable Trust Residential Aged Care Facility 

 Resident lounges A common area or room in a RACF where residents, relatives, and 
visitors spend time together. Also, the resident lounges are often 
used for activities provided by the RACF. 

RN  Registered Nurse 

S-RACF  Stand-alone Residential Aged Care Facilities  

TQM Total Quality 
Management 

“TQM is a set of systematic activities carried out by the entire 
organization to effectively and efficiently achieve the organization’s 
objectives so as to provide products and services with a level of 
quality that satisfies customers, at the appropriate time and price“ 
(The Deming Prize Committee, 2015, p. 1). 

WHO World Health 
Organization 

“Our primary role is to direct and coordinate international health 
within the United Nations system. We support countries as they 
coordinate the efforts of governments and partners – including bi- 
and multilaterals, funds and foundations, civil society organizations 
and the private sector” (WHO, 2019a, para. 2-4). 
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Chapter 2:     Literature Review 
 

“Literature is one of the most interesting and significant expressions of humanity”  
 

P. T. Barnum, 1866 
 

2.1     Introduction  
This chapter begins with an explanation of the literature review methodology. The first and second 

sections provide an overview of New Zealand’s public health system, and its population and nursing 

workforce demographics. A definition of quality in relation to healthcare and philosophical context is then 

considered in section three. The next section explores the influence of organisation culture, leadership 

roles, and support for workflows and processes. Section five elaborates on Occupational Health and 

Safety (OHS) perspectives, workplaces, and working conditions. The final section of this chapter 

examines definitions of nursing care quality and legal requirements for RACFs in New Zealand. 

 

2.2     Literature Review Methodology 
The comprehensive and systematic literature review builds the foundation and the framework for this 

research project. Jankowicz states, in a literature review there is 

 
“little point in reinventing the wheel. Whatever your epistemology, the work that you do 

is not done in a vacuum, but builds on the ideas of other people who have studied the 

field before you. This requires you to describe what has been published, and to marshal 

the information in a relevant and critical way” (Jankowicz, 2005, p. 161). 

 
The searches for the literature resources were undertaken in the University of Auckland General and 

Philson Library, and General Libraries in Auckland and Wellington. The majority of literature was 

retrieved from medical, nursing, psychology and management science-related online databases, which 

included Medline, Scopus, and PubMed in the search strategy. Internet search engines and web pages 

included  Google (http://www.google.co.nz), Google Scholar (http://scholar.google.com), Statistic New 

Zealand (https://www.stats.govt.nz), Ministry of Health (https://www.health.govt.nz), WorkSafe New 

Zealand (https://worksafe.govt.nz), Nursing Council of New Zealand (http://www.nursingcouncil.org.nz), 

and German Social Accident Insurance (https://www.dguv.de). 

 

The following keywords, phrases, and search terminology were used to conduct the searches: workforce, 

population, health and safety, environment, InterRAI, organisation, workplace, working condition, quality, 

well-being, aged, nursing home, residential aged care facilities, nurse, and healthcare assistant. To 

ensure only appropriate literature is selected for this research, inclusion and exclusion criteria were 

established, as shown in Table 2-3. 
 
  

http://scholar.google.com/
https://www.stats.govt.nz/
https://www.health.govt.nz/
http://www.nursingcouncil.org.nz/
https://www.dguv.de/
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Table 2-3: Inclusion and Exclusion Criteria for Literature Review 

Inclusion Exclusion 
Academic peer-reviewed papers, articles, and abstracts 
in English and German language 

Non-peer reviewed articles 

Government and related body’s publications and reports 
in English and German language, for instance, Ministry of 
Health 

Web paged information from private enterprises 

Internationally recognised organisations, such as the 
WHO 

Wikipedia resources 

Occupational and academic books in English and 
German languages published by a recognised publisher, 
for example, Sage  

Published resources other than in English and 
German language 

 

Following the defined inclusion criteria, the title and abstracts of the literature resources were crucial for 

the decision to analyse it further and in case of substantial findings to incorporate it in the review process. 

Identified relevant authors and citations to the topic were the trigger for a further follow-up search.  

 

Figure 2-1 illustrates the literature review process at a glance and the identified number of sources. 

 
Figure 2-1: Literature Review Process 
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“Listening to an underserved population  

is how you begin to understand them and serve them better” 

Constance Wu (n.d.) 
 

2.3     Population and Public Health  
Caring for older people is one of the greatest challenges for many countries around the world. Apart from 

most countries in Africa, in all other nations, slightly more than 20 per cent of the population will be at 

least 60 years old, and approximately five per cent of the population will be over 80 years old by 2050 

(WHO, 2015 & United Nation, 2015). An age of over 80 years is associated with multiple illnesses and 

thus with higher dependence on and need for long-term nursing care (Höpflinger et al., 2011; Cornwall 

& Davey, 2004). Therefore, countries have to prepare their healthcare systems at all levels to provide 

better care for older people (WHO, 2015). 

 

2.3.1     Population and Demographic Profile in New Zealand 
In New Zealand, there are approximately 4.8 million people, with approximately 720,000 of this population 

over the age of 65 years old. The New Zealand population is predicted to grow to between 5.3 and 6.6 

million people by the year 2043. As a consequence, there will be a consistent increase in the aged 

population with estimates of between 1.3 and 1.4 million by 2043. This means that by 2025 there will be 

approximately eight per cent more residents over 60 years old and five per cent more over 80 years old 

in comparison to current numbers (United Nations, 2015; Statistics New Zealand, 2013a 2016, 2017a, 

2017b).  

 

2.3.2     National Healthcare System in New Zealand 
Internationally, countries are developing, refining and providing a healthcare system for its population. 

Accessibility to low-cost public and primary health care is essential for an effective healthcare system 

that focuses on the treatment of illnesses and the promotion of health and well-being (White, 2015). The 

World Health Organization describes a high-performing healthcare system as one that: 

 

“delivers quality services to all people, when and where they need them. The exact 

configuration of services varies from country to country, but in all cases requires a robust 

financing mechanism; a well-trained and adequately paid workforce; reliable information 

on which to base decisions and policies; well-maintained facilities and logistics to deliver 

quality medicines and technologies” (World Health Organization, 2018a, para. 1). 

 

New Zealand’s healthcare system is built on a statutory framework, which consists of more than 20 

different pieces of legislation. The most important ones are the New Zealand Public Health and Disability 

Act 2000, the Health Act 1956, and the Crown Entities Act 2004. The Minister of Health carries the overall 

responsibility for the development and performance of the healthcare system. For the implementation of 

healthcare structure and services, various institutions and organisations such as District Health Boards 
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(DHBs) are commissioned and authorised. The 20 DHBs are allocated across New Zealand to either 

provide or fund healthcare services in their accountable district. For this purpose, each DHB defines a 

general strategy on promoting health for individuals, families, and communities. To underpin this DHBs 

coordinates healthcare services in different sectors and fields such as primary and secondary care 

services and implements quality assurance actions (Ministry of Health, 2011, 2018). 

 

The New Zealand Government announces strategies and guidelines to provide direction for healthcare 

system-related services, parties, and institutions, for instance, DHBs. In relation to the New Zealand 

healthcare system, the government announced the revised Health Strategy from 2000 to improve 

services for the population and communities to 2016. The two fundamental strategic approaches are the 

future direction and a derived roadmap of measures (Ministry of Health, 2016). The former provides an 

outlook on the proposed high-level achievements in 2026. The focus is on five primary fields which are 

headlined as a smart system, one team, people-powered, closer to home, value and high performance. 

This includes, for instance, improved information services to make self-confident choices, healthcare 

services close to home, evidence-based medicine and nursing care, case management and 

collaboration, and smart technology support. The roadmap describes the implementation and 

development process and provides a framework for performance evaluation (Ministry of Health, 2016). 

 

2.3.3     Health of Older People Strategy in New Zealand   

New Zealand declared the Health of Older People Strategy in 2002 as strategic guidance under which 

health services for older people would be provided and improved. This vision described eight objectives, 

such as “older people will have timely access to primary and community health services that proactively 

improve and maintain their health”. In order to achieve these goals and to fulfil this vision, healthcare 

organisations provided focused medical and nursing care for aged people, in all health settings, including 

public hospitals, home-based care services, and RACFs (Ministry of Health, 2016e).  

 

The New Zealand Government revised the Health of Older People Strategy to enhance healthcare 

service outcomes and aligned it with the New Zealand Health Strategy 2016. The improvement actions 

are focusing on five key fields, which are smart system, one team, people-powered, closer to home, and 

value and high performance (Ministry of Health, 2016d, 2018a).  

 

In the latest Health of Older People Strategy, the New Zealand Government also postulated the need for 

high-quality care for the older population. Accomplishing the vision and goals of the strategy is not without 

challenges such as providing the required capability and capacity of a healthcare workforce in New 

Zealand (Ministry of Health, 2018a).  The public, the government, and the legal nursing representatives 

have legitimate interests in the continuous improvement of nursing care along with the residents, 

relatives and other interested parties (Ministry of Health, 2016d). On the other hand, nursing care quality 

improvements cannot be expected to happen without support. RACFs are complex organisations and 

challenging to operate at a high-level of quality (Dwyer, 2011). Quality improvements require systematic 

organisational and relevant quality initiatives (Weston & Roberts, 2013). 
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2.3.4     Summary 
The increase in the world’s population and particularly older people as the fastest growing cohort among 

all other age groups is identified as a general trend, which also applies to New Zealand. The implication 

of this for New Zealand is that the number of people over 65 years will be between 1.3 and 1.4 million in 

relation to the total population between 5.3 and 6.6 million by 2043 (United Nations, 2012, 2017, Statistics 

New Zealand, 2013a, 2016, 2017a, 2017b). 

 

To address this challenge, healthcare systems must be adjusted to provide more accessible and 

affordable health services and treatments. This includes a better understanding of the needs of older 

people (White, 2015). The New Zealand Government declared the Health Strategy to improve health 

services for the population and communities in 2016. The improvement measures are focusing on five 

key fields, which are headlined as a smart system, one team, people-powered, closer to home, and value 

and high performance (Ministry of Health, 2016).  

 

The New Zealand Government Health of Older People Strategy, initially published in 2002 and 

subsequently revised in 2016, has promoted high-quality health services and nursing care for aged 

people. This strategy also aligns with the Zealand Health Strategy 2016, with the goal to combine both 

effectively and efficiently for the best outcome for New Zealanders. To achieve the vision and aims of 

the strategy, there are challenges to overcome, such as providing the required capability and capacity 

of a healthcare workforce in New Zealand (Ministry of Health, 2002, 2016, 2018). 

 

The following chapter presents the nursing workforce in New Zealand and highlights the demographic 

profile, qualifications, and responsibilities of the profession.  
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“Unless we are making progress in our nursing every year, every month, every week,  

take my word for it we are going back” 

 
Florence Nightingale, 1914 

 

2.4.   Nursing Workforce in New Zealand 
The primary concern of all institutions and providers in the healthcare system of New Zealand is the 

safety and well-being of patients and residents. Therefore, working as a professional nurse is only 

permitted through registration by the Nursing Council of New Zealand. This institution also defines the 

requirements for different nursing roles in achieving a successful registration certificate, which is based 

on specific education programmes, practise experiences, and personal fitness for practice. The Nursing 

Council of New Zealand advises and cooperates with other institutions such as the Zealand 

Qualifications Authority (NZQA), which evaluates overseas qualifications (Nursing Council of New 

Zealand, 2018a). 

 

2.4.1     Nursing Qualification, Responsibilities, and Registration  
RNs represent an essential part of any healthcare system around the globe. The understanding of the 

nursing profession, roles, and responsibilities are different internationally and must be considered in a 

national, cultural, and local context. The education and study approach to gain nursing qualification is 

also diverse (Brooks, 2010; McFarland, 2014; Montayre, 2016).   

 

The International Council of Nurses, an institution with the mission to represent nursing internationally, 

enhances the profession, advises on health regulations, and emphasises the academic and practical 

career perspective in the definition of nurses. From this point of view, a nurse is a person 

 

“who has completed a program of basic, generalized nursing education and is 

authorized by the appropriate regulatory authority to practice nursing in his/her 

country. Basic nursing education is a formally recognized program of study providing a 

broad and sound foundation in the behavioural, life, and nursing sciences for the general 

practice of nursing, for a leadership role, and for post-basic education for specialty or 

advanced nursing practice (…)” (International Council of Nurses, 2018a, para. 4). 

 

The Nursing Council of New Zealand defines nurses as those who:  

 

 “utilise nursing knowledge and nursing judgement to assess health needs and provide 

care, and to advise and support people to manage their health. They practise in a range 

of settings in partnership with individuals, families, whānau and communities. Nurses 

may practise in a variety of clinical contexts depending on their educational preparation 

and scope of practice experience” (Nursing Council of New Zealand, 2018c, para. 1). 
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The Ministry of Health recognises the different nursing roles and qualifications as an integral part of the 

healthcare system in New Zealand to balance patients’ and residents’ needs. To achieve effective and 

efficient healthcare services, different nursing capabilities and skill mixes are recommended (Ministry of 

Health, 2016). Table 2-4 provides an overview of the roles and characteristics of the nursing workforce 

in New Zealand. 

 
Table 2-4: Nursing Workforce in New Zealand (Nursing Council of New Zealand, 2012a, 2012b, 2017, 2018a) 

Roles Qualifications Competencies Responsibilities 
Nurse 
Practitioner 
(NP) 

• Completion of an approved 
clinical Master’s degree 
programme 

• Four years of experience in a 
specific area of practice 
combined with advanced 
knowledge and skills  

• Passing an assessment by an 
approved panel and registration 
with the Nursing Council of New 
Zealand 

• Working within a specific area 
of practice  

• Practising both independently 
and in collaboration with other 
health care professional 

• Diagnosis, treatment and 
prescribing drugs within their 
specific area of practice 

• Promoting health, 
preventing disease and 
diagnosing for assessing 
and managing people’s 
health needs 

• Taking responsibility for 
own actions, and 
direction and delegation 
of RNs, enrolled RNs 
and HCAs 

Registered 
Nurse 
(RN) 

• Achievement of an approved 
bachelor’s degree in nursing, 
graduate nursing qualification at 
Level 7, or a postgraduate 
nursing qualification at Level 8 
by the Nursing Council of New 
Zealand 

• Proven physical and mental 
fitness for registration (Annual 
Practising Certificate) 

• Practising independently and in 
collaboration with other health 
professionals  

• Providing comprehensive 
nursing assessments to 
developing, implementing, and 
evaluating health care plans 

• Implementing nursing 
interventions based on 
comprehensive knowledge and 
skills 

• Taking accountability for 
own operations, and 
direction and delegation 
of enrolled RNs and 
HCAs 

 

Enrolled 
Nurse 
(ER) 

• Obtaining an 18-month Diploma 
of Enrolled Nursing. This means 
a level five on the New Zealand 
Qualification Authority 
framework 

• Proven physical and mental 
fitness for registration (Annual 
practising certificate) 

 

• Practising dependently and in 
collaboration with other health 
professionals  

• Contributing to nursing 
assessments  

• Observing and reporting 
changes in the health status of 
patients and residents 

• Coordinating health care 
assistants’ teams under the 
direction and delegation of a 
nursing supervisor 

• Taking liability for own 
measures, and direction 
and delegation of HCAs 

 

Healthcare 
Assistant* 
(HCA)  

• There are no required 
educational levels 

 

• Defined in employer job 
descriptions 

• Taking responsibility for 
own nursing care actions 

• Refusing of unskilled 
demanded nursing care 
actions 

 * Also includes carer, caregiver, care assistant, and health care support worker 
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2.4.2     Nursing Workforce and Demographic Profile in New Zealand 
An international comparison of the number of nurses per head of population found that for every 1,000 

people, there are 11.7 RNs in Australia, 10.6 RNs in New Zealand, 9.9 RNs in Canada, and 7.9 RNs in 

the United Kingdom in the period von 2015 to 2017.  

 

The latest New Zealand nursing workforce statistics across all public health sectors counted 

approximately 54,000 RNs and 2,500 ENs in March 2018. The nursing workforce is predominately female 

(91%). Approximately two-thirds of the RNs achieved their qualifications in New Zealand while a third 

are overseas trained. The demographic age profile shows that almost 30% of the workforce is over the 

age of 50, and two out of ten RNs are older than 60 years. The number of RNs working in residential 

aged care covers slightly more than a tenth of the whole nursing workforce. The demographics for ENs 

employed in the same sector show similar results in both age groups those over 50 and 60 years. Four 

out of ten ENs are between 50 and 59 years old. For those aged 60 and older, there are more than 

double (41%) the proportion of ENs compared to RNs. Only 570 (23%) of 2,500 registered ENs work in 

residential aged care, and 96% are female. There are approximately 400 Nurse Practitioners (NPs) 

currently practising in New Zealand. Of NPs, 95% are female, and over half are over 50 years old. 

According to Nurse Practitioners New Zealand (NPNZ), approximately ten per cent out of 266 listed NPs 

members are specialised in older adult care (Statistics New Zealand, 2013b; Ministry of Health, 2016b, 

2018c; New Zealand Aged Care Association, 2018; The Nursing Council of New Zealand, 2018a, 2018b, 

2019; Nurse Practitioners New Zealand, 2019).  

 

There are no precise figures of the number of HCAs working in residential aged care because this 

workforce is unregulated and thus, there is no obligation for the Nursing Council of New Zealand to report 

these numbers. However, Immigration New Zealand states that there are approximately 33,000 HCAs 

working in aged care in New Zealand and the New Zealand Aged Care Association (NZACA) specified 

in a sample of 363 RACFs that approximately two-thirds of the employed nursing care staff are HCAs 

(Statistics New Zealand, 2013b; Ministry of Health, 2016b, 2018c; New Zealand Aged Care Association, 

2018; The Nursing Council of New Zealand, 2018a, 2018b, 2019; Immigration New Zealand, 2019). 
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2.4.3     Summary 
Providing healthcare services for a population is a multifunctional task and requires coordinated work 

approaches from the different health professions. RNs are contributing professional care independently 

and collaborating with other health professionals to achieve high-level outcomes. 

 

The nursing workforce in New Zealand consists of NPs, RNs, ENs, and HCAs. Professional nursing staff 

must be recognised by the Nursing Council of New Zealand. As it is the case with New Zealand’s 

population in recent decades, the nursing workforce is ageing.  

 

The profile of an ageing population and the nursing workforce is highlighted as one of the challenges 

facing New Zealand (Refer to Chapter 1.1). Approximately eight per cent of the New Zealand residents 

will be over 60 years old and five per cent more than 80 years old by 2025. RNs, HCAs and NPs are part 

of the ageing population, and the average age of this cohort is reflective of the ageing nature of the NZ 

population. The latest workforce statistic show that almost 30% of the RNs and HCAs, and approximately 

half of NPs are over the age of 50 years (Statistics New Zealand, 2013a, 2013b, 2016, 2017a, 2017b; 

Ministry of Health, 2016b, 2018c; New Zealand Aged Care Association, 2018; The Nursing Council of 

New Zealand, 2018a, 2018b, 2019).  

 

The following chapter explains the historical and modern understanding of the quality definition, 

interpretation of quality indicators, and quality improvement approaches in a healthcare-related context.  
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“It is not enough to do your best; you must know what to do, and then do your best” 

 
W. Edwards Deming (n.d.) 

 
 

2.5  Quality- Fictitious or Measurable? 
2.5.1   Definition of Quality 
Early human history records show that trading with goods and food was essential for surviving. Later in 

history, organisations such as the Hanseatic League, a trade association in the late medieval times, 

defined early quality criteria for their business, for instance, storage requirements for freight transport on 

merchant ships. The quality of a product was evaluated before the negotiation between the seller and 

buyer had started (Hensen, 2016; Schmidt, 2016). 

 

In literature, there is a variety of definitions of quality. The Oxford Dictionary defines quality as “general 

excellence of standard or level of something when it is compared to other things like it; how good or bad 

something is” (Oxford University Press, 2015, para. 1). Crosby (1979), an internationally recognised 

quality consultant, defined quality in the context of conformity to requirements based on zero defects as 

the quality performance standard. Crosby's conviction was that quality is free, but low quality can be 

measured in monetary terms of the price of non-conformity. Deming (1986, p. 169), a physicist, 

statistician and pioneer in the field of quality management, claimed that “the difficulty in defining quality 

is to translate future needs of the user into measurable characteristics, so that a product can be designed 

and turned out to give satisfaction at a price that the user will pay”. Juran (1999), an engineer and quality 

management consultant, postulated quality as freedom from deficiencies, and products or services that 

meet customer needs (Juran & Godfrey, 1999). 

 

The multiplicity of definitions for “quality” have increased efforts to establish a commonly accepted 

definition. The International Organization for Standardization (ISO) (2019), an independent and non-

governmental organisation, is represented by 162 countries. Since 1946, the ISO has published almost 

20,000 internationally recognised norms and standards for sectors such as technology, food safety and 

healthcare. In 2015, the ISO published its fourth revised version of the standard ISO 9000: Quality 

Management Systems- Fundamentals and Vocabulary (ISO, 2015a). This standard defines quality as 

“the degree to which a set of inherent characteristics of an object fulfils requirements” (ISO, 2015a, para. 

3.6.2). To describe it in more detail, adjectives such as poor, good or excellent can be used.  

 

In the ISO standard language background, characteristics mean distinguishing features, and these can 

be qualitative, quantitative, inherent or assigned. “Object” means anything perceivable, such as wound 

dressings, or conceivable, for instance, wound dressing changes. Requirements are stated as generally 

implied or necessary needs and expectations, for example, hygienic wound dressing changes (ISO, 

2015a). For a better understanding of the context of quality, Avedis Donabedian developed the 

“Structure-Process-Outcomes Model”.  

http://quotes.deming.org/authors/W._Edwards_Deming
https://www.iso.org/obp/ui/#iso:std:iso:9000:ed-4:v1:en:term:3.6.1
https://www.iso.org/obp/ui/#iso:std:iso:9000:ed-4:v1:en:term:3.6.4
https://www.iso.org/obp/ui/#iso:std:iso:9000:ed-4:v1:en:term:3.6.4
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2.5.1.1     Donabedian`s Structure-Process-Outcomes Model 
In the late sixties, Avedis Donabedian developed a model for quality classification in healthcare 

(Donabedian, 2003; Murray, 2017). The general acceptance of the model is high, and therefore, it is 

frequently mentioned in the literature. His theoretical approach is used for standard and system 

developments, such as for an integrated trauma system, development of the German national care 

standards, or as quality indicators in healthcare (Mainz, 2003; Network for Quality Development in 

Nursing, 2015; Moore et al., 2015). The model differentiates the phenomenon of quality into a framework 

of structure, process and outcome. According to Donabedian, there is a positively or negatively functional 

interdependence between the three quality categories. This means that the structure affects the process, 

and this action, in turn, influences the outcome. At what exact point each part begins is of secondary 

importance compared to the recognition of the importance of cause and effect (Donabedian, 2003; 

Hensen, 2016). 

 
Figure 2-2: Donabedian`s Structure-Process-Outcomes Model (Donabedian, 2003) 
 

The structure category comprises of material resources, such as:  

 
Table 2-5: Specification of Structure Quality (Donabedian, 2003; Murray, 2017) 

Identification Examples 
Facilities Wards, doors, chairs, lighting  
Equipment Lifter, wheelchairs, scales, scissors 
Material Gloves, tissues, soap, paper, medication 
Human resource Labour number, variety and qualification 

 

The ISO (2015, para. 3.4.1) also provides the definition for processes which are “a set of interrelated or 

interacting activities that use inputs to deliver an intended result” to distinct the structural and the process 

categories. In the Donabedian healthcare context, processes include: 

 
Table 2-6: Specification of Process Quality (Donabedian, 2003; Murray, 2017) 

Identification Examples 
Prevention Breast cancer screening,  
Diagnosis X-ray, blood test,  
Treatment Cardiac catheterization, knee replacement,  
Patient education Diabetis programm,  
Nursing care Activities of daily living 
Organisation Patient admission and discharge 

 

Outcomes include evaluation and measurements, such as: 
 
 
 
 
 

Structure Process Outcome
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Table 2-7: Specification of Outcome Quality (Donabedian, 2003; Murray, 2017) 

Identification Examples 
Changes in health status Loss of heart function, freedom from pain  
Changes in knowledge Nutrition and diet, health risks, coping strategies 
Satisfaction Patients, relatives  
Clinical Healthy liver function test, mortality, longevity 
Evaluative Effectiveness, efficiency, cost 

 

However, one of the model’s limitations is its linear approach, which cannot represent the complex reality 

adequately. Furthermore, the model’s framework is based on a medical paradigm, so, the adoption of 

the model in other areas could trigger the need to adapt the model (Donabedian, 2003; Murray, 2017). 

 

2.5.1.2     Quality Perspectives  
For quality evaluation, it is easier to measure physical measurement points of manufactured products 

than services (Deming, 1986; Brüggemann, & Bremer 2015). In many medical cases, treatment 

evaluation by a non-medical patient is almost impossible despite objective quality criteria. For example, 

with a knee replacement surgery or a complex cancer treatment, the patient is usually unable to assess 

the quality of the operation because of the anaesthesia and lack of medical knowledge. Objective 

parameters such as body temperature can be measured merely by an unqualified person, but for the 

professional interpretation of the meaning and magnitude of the result according to the patient’s health 

situation, medical staff is required (Elwyn et al., 2007; Murray, 2017). 

 

Patients facing unexpected situations, such as terminally ill patients in a cancer ward, tend to experience 

strong emotions such as fear, uncertainty, and depression, which can also affect their perspective of 

quality (Addington-Hall, 1991; Elwyn et al., 2007). One hospital study indicated negative effects on the 

level of treatment satisfaction when the patient was over 80 years old or in a poor state of health (Jaipaul 

& Rosenthal, 2003). This means that patients could be dissatisfied with the service despite the fact that 

all objective quality parameters adhere to the requirements, such as one-hour waiting time for an x-ray 

treatment even the average queue period is three hours (Addington-Hall, 1991; Elwyn et al., 2007; Beck 

& Melo (2014). 

 

2.5.1.3     Quality Indicators 
As reported, quality itself is considered a complex phenomenon, but the determination of quality in health 

is even more difficult due to the various perspectives. Through quality indicators, this complexity can be 

reduced, and individual areas of interest can be assessed (Donabedian, 2003; Lanati, 2018). 

Nevertheless, it is not possible to picture the entirety of an organisation just by displaying quality 

indicators (Beck & Melo, 2014; Lloyd, 2017). The same quality requirements apply to all RACFs to the 

same extent and the size of the institution does not matter. The ability to meet these requirements around 

the clock, 365 days a year, presents an organisational challenge and also a critical factor for success 

(Gruneir & Mor, 2008; Brauchle, 2012).  
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According to the Donabedian model, clinical quality indicators can be used to evaluate the structure, 

processes, and outcome level. For example:  

 
Table 2-8: Examples of Quality Indicators (Mainz, 2003; Lloyd, 2017) 

 Examples of Quality Indicators  
Structure  Rebuilding and medical equipment investment rate, labour qualification  
Processes Falls, wounds, injuries, infections, complaints, errors 
Outcome Reaching quality objectives, return on investment, room reservation rate, labour turnover 

 

The objective approach for decision making is one of the eight principles of the ISO 9001 standard. 

Quality indicators provide specific help to move subjective statements and conventional theories towards 

an objective level (ISO, 2015b; Kußmaul, 2014). Therefore, Mainz (2003, p. 529) claimed that quality 

indicators must be “expressed as numbers, rates, or averages that can provide a basis for clinicians, 

organizations, and planners aiming to achieve improvement in care and the processes by which patient 

care is provided”, for example, number of resident falls per 1000 days (Lloyd, 2017). 

 

Regular quality indicator implementation and comparison with residential health data provide RNs and 

HCAs with relevant information for caring. This information is of particular importance for providing staff 

with an overview of a high number of cases over a long period, such as residents’ falls. RNs often find it 

difficult to assess the period-based fall figures objectively. The incidence of falls and their times and 

places are primarily perceived based on one's working hours and shifts (Kußmaul, 2012). 

 

Theoretically, all significant issues could be defined and measured through a quality indicator. However, 

it is essential to bear in mind the effort of collecting the data and its meaningfulness (Raleigh & Foot 

2010; Lloyd, 2017). Internationally, the methods of development and application of quality indicators in 

nursing care vary. In Europe, countries like England, Sweden and Norway use nationally developed 

quality indicators for residential aged care. In contrast, the USA and New Zealand use quality indicators 

based on the Resident Assessment Instrument Minimum Data Set (RAI-MDS) (Nakrem et al., 2009).  

 

The biggest challenge in the development of a quality indicator, regardless of the method approach, is 

to ensure its validity and reliability (Nakrem et al., 2009; Raleigh & Foot 2010). Therefore, clinical quality 

indicators “must be designed, defined, and implemented with scientific rigor” (Mainz, 2003, p. 523). 

Figure 2-3 demonstrates the key characteristics for a quality indicator at a glance, which are the indicator 

title, applied area, data source, responsibilities and justification for implementation, inclusion and 

exclusion criteria, control limits, reporting clarification, calculation period. This type of quality indicator 

description provides transparency for managers, staff, and auditors (Kußmaul, 2013; Lloyd, 2017). 

Quality improvement cannot be automatically achieved through the observation of quality indicators 

alone. The development of a comprehensive performance analysis concept needs to take place before 

using quality indicators systematically (Elsbernd, 2007; Dentch, 2016). 
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The key characteristics for a quality indicator 

 
Figure 2-3: Quality Indicator Key Characteristics (Kußmaul, 2013; Lloyd, 2017) 
 

2.5.2   Total Quality Management Philosophy (TQM) 
The term Total Quality Management (TQM) emerged under one umbrella through these different 

theoretical contributions and approaches in the eighties. The TQM philosophy is internationally 

recognised, but the understanding of it varies slightly according to different definitions (Fonseca, 2015; 

Kurji, 2015). For example, let us compare “TQM is a comprehensive approach to improving 

competitiveness, effectiveness, and flexibility through planning, organizing and understanding each 

activity, and involving each individual at each level” (Oakland, 2011, p. 517), to “TQM is a set of 

systematic activities carried out by the entire organization to effectively and efficiently achieve the 

organization’s objectives so as to provide products and services with a level of quality that satisfies 

customers, at the appropriate time and price“ (The Deming Prize Committee, 2015, p. 2). The TQM 

principles are:  

 
Table 2-9: TQM Principles 

Number Principle Number Principle 
1 Customer Focus 6 Continuous Improvement 
2 Leadership 7 Factual Approach 
3 People/ Labour Involvement 8 Supplier Relationship 
4 Process Approach   
5 System Approach   

 

Internationally recognised quality experts such as Deming, Juran, Crosby, Donabedian, Feigenbaum, 

Ishikawa and Taguchi have contributed to the fundamental quality management theories and practical 

approaches as noted in the Table 2-10 (Fonesca, 2015; Hensen, 2016). They are known for the following 

achievements: 
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Table 2-10: Achievements of International Quality Practitioners (Fonesca, 2015; Hensen, 2016)

Name Publication Year Invention and Contribution  
Crosby 1979 • Concept Quality is Free 

• Doing Right First Time 
• 14 steps for Quality Management 

Feigenbaum 1983 • Total Quality Control approach 
Ishikawa 1985 • Cause and Effect Diagram 
Deming 1986 • PDCA, 14 key Principles for Management 

• Statistical Approach 
Donabedian 1986 • Structure-Progress-Outcome Model 
Taguchi 1986 • Loss Function Concept 
Juan 1997 • Quality Trilogy (Planning, Control and Improvement) 

• Pareto Principle 
• Quality Cost Measurement 

 

2.5.2.1     ISO 9001 Standard-based Quality Management System 
The historical context of quality management can be divided into several phases. First, manufacturer 

artisans and small enterprises were responsible for the quality of their goods. Then, industrialisation and 

the development of mass production started at the beginning of the 20th century. In the twenties and 

thirties, the quality inspections were specified by scientific methods for products. In the 1950s, science 

and economics began to define requirements for quality management (Hensen, 2016; Schmidt, 2016). 

 

Management is defined as “coordinated activities to direct and control an organization”, according to the 

current ISO 9000 standard version (ISO, 2015a, para. 3.3.3). Furthermore, quality management “can 

include establishing quality policies and quality objectives, and processes to achieve these quality 

objectives through quality planning, quality assurance, quality control, and quality improvement” (ISO, 

2015a, para. 3.3.4). This means that individual elements of a quality management system, such as failure 

detection or complaints management itself, are not a quality management system. Only the connection 

of the elements results in a system (Kußmaul, 2014; Natarajan, 2017). 

 

The ISO Survey of Certifications in 2014 revealed that more than 1.1 million organisations worldwide 

were running a certified quality management system based on the standard 9001 (ISO, 2014). This ISO 

standard describes quality management systems “based on a framework that integrates established 

fundamental concepts, principles, processes and resources related to quality, in order to help 

organizations realize their objectives. (...). Its aim is to increase an organization’s awareness of its duties 

and commitment in fulfilling the needs and expectations of its customers and interested parties, and in 

achieving satisfaction with its products and service” (ISO, 2015a, para. 2). The seven ISO management 

principles are customer focus, leadership, engagement of people, process approach, improvement, 

evidence-based decision-making and relationship management (ISO, 2015b; Jasiulewicz-Kaczmarek, 

2016). In contrast to the prior standard version from 2008, the 2015 release has a risk-based approach 

and the requirement of organisational knowledge management, and there is no obligation to hold a 

quality management manual (Fonesca, 2015; Dentch, 2016). The extent of a quality management 

system depends primarily on organisation-related factors such as size, centralised or decentralised 

https://www.iso.org/obp/ui/#iso:std:iso:9000:ed-4:v1:en:term:3.7.2
https://www.iso.org/obp/ui/#iso:std:iso:9000:ed-4:v1:en:term:3.4.1
https://www.iso.org/obp/ui/#iso:std:iso:9000:ed-4:v1:en:term:3.3.5
https://www.iso.org/obp/ui/#iso:std:iso:9000:ed-4:v1:en:term:3.3.8
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structure, the complexity of the production or services, customer and legal requirements, and the ability 

for organisational change (Kamiske & Bauer, 2011; Herrmann & Fritz, 2016). 

 

2.5.2.2     Quality Assurance  
At the beginning of the 20th century in the industrial sector, the concept of quality assurance was one of 

complete control, in order to increase the efficiency of the workers and to ensure the quality of the 

products. Predominantly, each worker was supervised by an inspector or foreman. As a consequence of 

this total control and the later Taylorist workplace organisation, the quality and the labour job satisfaction 

rates decreased dramatically (Feigenbaum, 1983; Deming, 1986).  

 

From the sixties, there was a fundamental change in the understanding of quality. This was influenced 

by new ideologies and approaches from key contributors such as Deming, Crosby, and Juran 

(Weckenman, 2015; Hensen, 2016). Quality assurance was given a new role and responsibilities. In 

contrast to the control of employees, the whole organisation and production process were taken into 

account. The Total Quality Management approach and paradigm change became clearer (Donabedian, 

2003; Weckenman, 2015). In this sense, the ISO (2015, para. 3.3.6) defined quality assurance as the 

“part of quality management focused on providing confidence that quality requirements will be fulfilled”.  

 

Quality assurance does not produce quality itself but represents only a part in the Quality Management 

philosophy. Quality results from the manufacture of a product or provision of a service, such as the 

production of a wheelchair or the dispensing of the right drugs to a patient by an RN (Deming, 1986; 

Murray, 2017). Theoretically, based on the Total Quality Management philosophy, if the zero-error 

approach were fully implemented, then inspectors would be expendable (Ishikawa, 1985; Brüggemann 

& Bremer, 2015).  

 

Quality control and quality assurance have some similarities, for example, the evaluation of goals, but 

there is also a significant difference. Quality control means just control with a comparison between target 

and actual. For instance, a full visual inspection of four out of four drug cabinets might be conducted 

regardless of whether one has already found sufficient potential for improvement in the first two drug 

cabinets. In contrast, quality assurance actively searches for a room for quality improvement and 

evaluates the process outcome. For instance, after detecting mistakes in two out of four drug cabinets, 

the quality improvement potential is ascertained, and therefore there is no need for further assurance on 

the other drug cabinets because the room for improvement has already been detected (Juran & Godfrey, 

1999; Hellmich, 2010). 
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2.5.2.3     Learning from the Mistakes 
Cambridge Dictionary (2019, para. 1) defines a mistake as “an action, decision, or judgment that 

produces an unwanted or unintentional result”. The ISO (2015, para. 3.6.9) states that a mistake is the 

“nonconformity related to an intended or specified use”. Failures are associated with a negative attribute 

(Harteis et al., 2008). In particular, those who have a severe impact on health and human life should be 

prevented because these errors weigh more heavily than an error in products. Any organisation should 

approach the avoidance of mistakes systematically in order to identify potential sources of errors and 

take measures to prevent their occurrence  (Juran & Godfrey, 1999; Brüggemann & Bremer, 2015). 

 

Deming (1986) claims from the financial perspective that low quality correlates with high costs. Mistakes 

are not free because of the use of resources for their correction, such as time, materials and labour. This 

makes products and services more expensive. Ultimately, the customer pays for the poor quality 

(Deming, 1986; Bolcar, 2014). From the quality perspective, failures increase the dissatisfaction of the 

consumer and business partner (Juran & Godfrey, 1999; Hensen, 2016). In contrast, mistakes are also 

an opportunity to learn and change the practice (Deming, 1998; Juran & Godfrey, 1999; Harteis et al., 

2008). 

 

A systematic failure detection approach does not seek to place blame on the labourer. Instead, the 

reason is to search for potential improvements in structure, process and outcome. Therefore, every 

mistake is an opportunity for quality improvement. When failure management succeeds without personal 

accusations, it strengthens the relationship of trust between labourer and management. An ISO 9001 

based quality management system helps to factually record errors, and assess and identify the causes 

in order to initiate appropriate corrective action (Deming, 1986; Donabedian, 2003; ISO, 2015b).  

 

Advantageously, with a monitoring system (Detection approach) for the manufacture of a product, errors 

can be identified early and corrected before the product is delivered to the customer. However, best 

performance would be to avoid errors (Prevention approach) fundamentally because there is a risk that 

an error could be missed even with an implemented systematic control approach (Feigenbaum, 1983; 

Bolcar, 2014). However, the impact of mistakes in the service sector often affects people directly, for 

example, medication failures (Grober, 2005; Murray, 2017).  

 

Juran developed the Pareto Principle, which states that 80% of errors are caused by 20% of causes. 

This means that a relatively small number of processes are responsible for most mistakes. For the 

systematic identification and exploration of the 20% proportion several quality management tools can be 

used, such as the Ishikawa diagram (Juran, 1975; Lanati, 2018). In particular, for error detection, there 

are several quality management methods available, for example, tools such as a Check Sheet, or 

techniques, such as the Failure Mode and Effects Analysis. An effective statistical method is the Quality 

Control Chart that is effective and implementable in healthcare (Donabedian, 2003; Tarı́ & Sabater, 

2004). 
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2.5.3   Quality Improvement  
Quality improvement can be achieved through the implementation of identified development potentials 

but not with enforcement of control. There is no chance of improvement in quality if there is just 

management by control (Deming, 1986; Brüggemann & Bremer, 2015). 

 

Improvement is defined by the ISO (2015, p. 3.3.1) as an “activity to enhance performance”. The extent 

to which the performance will be better must be measured. The United States Department of Health and 

Human Services (2011, p. 1) defined ongoing quality improvement in health care as “systematic and 

continuous actions that lead to measurable improvement in health care services and the health status of 

targeted patient groups”. Quality improvement means change management in any organisation. For this 

approach, the organisation must have the willingness to change, teamwork and resources to finance the 

change (Kurji, 2015; Durrani, 2016). The need for quality improvement can have various causes, such 

as new laws, higher customer expectation, patient safety, evidence-based nursing care, global trade 

agreements, or high costs due to numerous mistakes in production and service (Deming, 1986; HRSA, 

2015). Whole systems could also need development, such as a healthcare system for an increasing or 

ageing population (Kurji, 2015; Durrani, 2016). 

 
Crosby (1979) highlighted 14 steps for quality improvement of products and services, and Deming (1986) 

developed 14 principles for the management responsibility for transformation and quality improvement 

in organisations. Both quality experts emphasised the management commitment to quality. The focus is 

on increasing customer satisfaction and reducing costs. They also believed that quality improvement 

occurs through the encouragement of labour, for instance, increasing quality consciousness, creating 

quality improvement teams, and setting labourers quality improvement objectives.  

 

In contrast, more inspections and controllers do not warrant quality or improvement because “quality 

comes not from inspection, but from the improvement of the production process” (Deming, 1986, p. 29). 

Quality improvements, particularly in nursing care, cannot be expected to happen by itself. Complex 

organisations such as RACFs are challenging to operate with a high-level of quality (Dwyer, 2011; 

Brauchle, 2012). Also, due to this complexity, the implementation of quality improvement actions can 

cause unintended consequences on processes across the organisation. To avoid this, quality initiatives 

should be systematically planned and monitored while they are being conducted (Weston & Roberts, 

2013; Kurji, 2015).  

 

Different quality management methodologies such as Total Quality Management (TQM) is considered 

as a philosophy and an umbrella for other standards and model-based approaches for continuous quality 

improvement. This includes the European Foundation for Quality Management Model (EFQM), ISO 

9001, and Six Sigma. All of them provide different methodological approaches for ongoing quality 

improvements, for instance, Six Sigma implements DMAIC (Define, Measure, Analyse, Improve, and 

Control), EFQM utilise RADAR (Results, Approach, Deploy, Assess and Refine), and ISO 9001 conducts 

the PDCA Cycle (Plan-Do-Check-Act) (Sokovic et al., 2010; Campatelli et al., 2011; ISO, 2015b). 

https://www.iso.org/obp/ui/#iso:std:iso:9000:ed-4:v1:en:term:3.7.8
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2.5.3.1     Plan-Do-Check-Act Cycle (PDCA) 
The Plan-Do-Check-Act (PDCA) cycle is an internationally accepted explanatory model and practical 

application for continuous quality improvement (Sokovic et al., 2010; Dentch, 2016). There is also the 

ISO standard 9001 for quality management systems based on the PDCA approach (ISO, 2015b). It was 

applied to Japanese companies by Deming in the fifties, in accordance with the preliminary thoughts of 

his teacher Shewhart. The model framework is divided into four steps: "Plan", "Do", "Check" and "Act" 

(Deming, 1986; Walton, 1991; Johnson, 2002). Sokovic et al. (2010) determined the various applications 

of the Deming circle, for instance, to solve short-term problems, or to achieve long-term quality 

objectives. 

PDCA-Circle  Steps Description  

 

1.) Plan 
 

• Detect and analyse problems 
• Make quality objectives  
• Plan projects 

2.) Do 
 

• Develop and implement solutions and 
 measures 

 
3.) Check • Evaluate developments with, e.g. control charts 

• audit, reviews, benchmark and function testing  
 

4.) Act 
 

• Standardise improvements 
• Integrate management systems  

Figure 2-4: PDCA Circle (Johnson, 2002; Sokovic et al., 2010) 
 

Kußmaul (2012) demonstrated the adoption of the PDCA cycle in nursing care to decrease falls by aged 

people in a multi-storey RACF. There were 176 falls in total in the facility in 2010. On the ground floor, 

eight falls (equivalent to 5%) took place in front of the elevator close to the dining room. Due to the fall 

analysis, it was determined that the residents wanted to return quickly to their private rooms after lunch. 

However, the elevator could transport only a limited number of people at once. Hence, every day after 

lunch, there was crowding, which resulted in near falls or actual falls. Table 2-11 demonstrates the PDCA 

Circle based on a fall project example. 
 
Table 2-11: PDCA Circle and Fall Project 

Stage Description (Johnson, 2002; 
Sokovic et al., 2010) 

Example (Kußmaul, 2012) 

1.) Plan -Detect and analyse problems 
-Make quality objective 

-Fall analysis 
-Zero falls 

2.) Do -Implement planned measures 
 
 
-Develop planned measures 

-The presence of a volunteer between 12pm and  
 1 pm to help the residents safely enter the  
 elevator.  
-Reorganisation of workflows to welcome and 
 help residents out of the elevator on the wards 

3.) Check -Evaluate -Fall analysis 
4.) Act -Standardise improvements -Description of the new workflows in the quality 

 management handbook 

1. 
Plan

2. Do

3. 
Check

4. Act
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2.5.4   Quality in a Healthcare Context 
Quality in healthcare has multidimensional perspectives, and therefore, the quality indicator has to be 

determined for each category (Kurji, 2015; Murray, 2017). Donabedian (2003) incorporated seven 

additional characteristics to define and measure healthcare quality.  

 

First, the prioritisation of quality improvement in healthcare over costs is considered optimal, for example, 

investment of money into a new X-ray machine to supply images with a higher resolution. Secondly, 

acceptability means meeting the patients’ and relatives’ wishes and requirements, such as 

accompaniment by a relative during medical treatment. Then, the legitimacy of healthcare is the 

measurement of the benefits for individuals from a solidarity funded health insurance, for instance, long-

term residential or intensive care. Next, equity means the reasonable humanitarian distribution of 

resources in the health system, such as adequate vaccination for young and aged people. The next 

characteristic is efficacy. This is described as the correlation between used resources and final results, 

for example, the accurate dose of medication which is needed for vaccination. Finally, efficiency refers 

to the ratio of the achieved goal to the defined target; for instance, 90 out of 100 people are vaccinated 

(Donabedian, 2003).  

 

In detail, Donabedian (2003) explains every characteristic and how to measure and evaluate these 

components. For instance, efficiency is defined as “the ability to lower costs of care without diminishing 

attainable improvements in health”, and effectiveness means “the degree to which attainable 

improvements in health care, in fact, attained” Donabedian (2003, p. 6). Taken both definitions together 

to the expression optimality it means “the balancing of improvements in health against the cost of such 

improvements” Donabedian (2003, p. 6). 

 

2.5.5   Critical Reflection 
Assessing services, products, and experiences using quality terminology is challenging for individuals 

and organisations. This is further complicated by the different definitions and understandings of quality. 

Subjective perceptions of quality can differ greatly from objective quality characteristics, even with a 

systematic quality assessment as a consequence. However, the application of fundamental quality 

models and scientific methods guide the understanding of subjective phenomena. 

 

Fundamentally, quality is considered a positive attribute. Many experts refer to theories and models on 

ways that quality can be improved. One question that needs to be asked is whether quality is always 

something positive. This is certainly true in many cases when higher quality results in better products or 

services. However, from a human and ethical point of view, it must be considered that higher quality can 

also be detrimental. This can be illustrated briefly by taking a weapon as an example. A better quality of 

firearm could mean, for example, a more destructive power. Likewise, the improvement of medical 

treatments in intensive care could result in longer life expectancy but with a reduced quality of life. These 

examples demonstrate that quality must be placed in the context of culture, values, and human 

perspectives.  
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This means that quality as a concept is essentially value-neutral. Quality can only be assessed with a 

description of the characteristics and measurement of criteria. For the acceptance of quality results, an 

ethical approach is necessary. 

 

The effects on the organisation culture related to the management approach and leader roles including 

the responsibility to organise health and safety workflows and processes for the employees are 

presented in the next chapter.  
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“Good management is the art of making problems so interesting  

and their solutions so constructive that everyone wants to get to work  

and deal with them”  

 
Paul Hawken (n.d.) 

 
 

2.6  Organisation Management 
There are millions of small, middle and large-sized organisations around the globe. Separated in 

categories, this means that organisations with one to ten employees are considered as a micro-

enterprise and with 11 to 49 staff as a small organisation. Middle-sized companies employ between 50 

and 249 people, whereas large firms employ more than 250 workers (OECD, 2018). To categorise an 

organisation, more detailed information is necessary. This is, for instance, the purpose of the 

organisation, which could be operating profit or non-profit. In other words, there are many different types 

of organisations, and everyone is based on a “unique framework of authority within which a person or 

persons act, or are designated to act, towards some purpose” (OECD, 2005, para. 1). 

 

From a health-economics perspective in a market by supply and demand, an organisation, for instance, 

a RACF requires a different management approach in comparison to pure market economy principle-

based companies, such as electricity and telecommunication enterprises. The rationale behind this 

variance, therefore, is firstly that all healthcare organisations are embedded in the national healthcare 

system with specific laws and requirements. Secondly, medical and nursing related services executed 

on patients, for instance, a chest x-ray are triggered by a third party such as General Practitioner (GP). 

Finally, the majority of medical and nursing care treatments are predominately financed by healthcare 

systems such as long-term residential care. In other words, managing healthcare organisations operating 

in a complicated and partly restricted economic marketplace environment with limited resources requires 

an ethical balance between patients’ and residents’ needs and the related finance resources (Bolz, 

2015).  

 

2.6.1     Organisation Culture  
Organisations consist, consciously or unconsciously, of a culture which, in principle, is value-free in its 

existence. To gain justification of the culture from an ethical and human orientated perspective 

comparison with external norms, values and laws are essential (Sackmann et al., 2013). 

 

The development of culture among a group of people is defined as a 

 

“pattern of shared basic assumptions that was learned by a group as it solved its 

problems of external adaptation and internal integration, that has worked well enough 

to be considered valid and, therefore, to be taught to new members as the correct way 

to perceive, think, and feel in relation to those problems” (Schein, 2004, p. 17). 



Chapter 2: Literature Review 

 

Page | 28  

 

This means that culture in organisations is commonly agreed upon a mindset that is based on a shared 

working history, accepted values, and solution approaches in solving conflicts. The execution of this 

mentality into working processes, employees share experiences which lead to the development of 

culture. This theoretical approach manifests in a model with three interrelated stages. On the highest 

level, organisational structures, processes, and people’s behavioural are visible to all involved 

individuals. These consist of communication styles, workplace environment, and of rituals such as 

welcome and farewell events for staff. The middle stage demonstrates how the culture is intended to 

appear which is manifested in philosophy, vision, mission, aim, and corporate justification, for instance, 

wages and bonuses. At the basic level, intensely manifested beliefs and underlying assumptions are 

gathered as a source to nudge organisation members into undertaking specific actions that are 

considered right from the perspective of their employers, superiors, and peers, such as refraining from 

accruing high profits in a non-profit organisation (Schein, 2004).  

 

Changing an organisational culture in a particular direction is challenging because of its complexity and, 

to a wide extent, its unconscious existence through the influence of the various internal and external 

factors. Subsequently, an uncontrolled alternation of the culture is more likely to be achieved. However, 

one possible successful attempt to transform culture in a predetermined orientation is through 

inspirational leadership (Krefting & Frost 1985; Ahmad & Gelaidan, 2011). 

 

2.6.2     Leadership Roles and Support 
The organisational culture affects leadership styles of responsible persons, which subsequently 

generates a respective environment in the workplace for employees. Nowadays, organisations are 

subject to an almost continuous change, and leadership performance is crucial in supporting and 

motivating staff during challenging periods (Ahmad & Gelaidan, 2011).   

 

In the literature, many different leadership styles, such as autocratic, managerial, democratic, and 

collaborative are described and investigated. On a macro-level, leadership style can be categorised in a 

transactional (Exchange of money and incentives for implemented labour) and transformation 

(Encouragement of employees in respect of their recourses and aims) approach. However, no single 

leadership style is intrinsically superior to others. When companies decide which of them to adopt, factors 

such as organisation setting, work-related situation, team state, and individual employees are of utmost 

relevance. Such aspects, add to the complexity associated with leadership style as they are prone to 

constant change. This fact also means that often the leadership style is not uniform (Center for 

Community Health and Development University of Kansas, 2018). 

 

Research highlights that a leadership style that incorporates building emotional relationships and trust 

instead of managing by objectives is more appreciated by RNs and HCAs. This empowers leaders to 

understand individual nursing staff needs, and emotional support is particularly important in challenging 

work-related situations and times for the nursing staff. This includes moderating tensions and conflicts 

among nursing staff, residents, and relatives (Cummings et al., 2009; Händel, 2013). 

http://www.communityhealth.ku.edu/
http://www.communityhealth.ku.edu/
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2.7 Occupational Health and Safety (OHS)  
 

“Precaution is better than cure” 

Edward Coke (1552 - 1634) 

 

2.7.1     Historical Background 
In Europe, there was a transition from the agricultural to an industrial industry at the beginning of the 

19th Century. The machine manufacturing took place at unsafe workplaces such as coal mines, or dark 

factories and employees had to tolerate deplorable working conditions, for instance, a heavy workload 

and 13-hour shifts. Workers were exposed to hazards, such as extreme noise, polluted air and poor 

lighting constantly. As a consequence, many work-related accidents occurred, with severe injuries as a 

result. Often, the worker was given the blame for his injuries, instead of a retrospective analysis of the 

work accident being performed and appropriate preventive health and safety action being taken to avoid 

further danger. The politicians and employers were willing to live with this collateral damage for the sake 

of technological progress. In the middle of the 19th Century, factory inspections were initiated by the 

respective governments of the United Kingdom and Germany. In the United Kingdom, in particular, 

several acts were published to increase occupational health and safety awareness. These included the 

Factories Act, the Mines Act and the Factory and Workshop Act. The foundation had been laid for the 

development of the occupational health and safety procedures for production companies (Federal 

Ministry of Labour and Social Affairs, 2012; The Royal Society for the Prevention of Accidents, 2016; 

Federal Institute for Occupational Safety and Health, 2018b).  

 

As a next step in the development, accidents were analysed, and the correlation between poor working 

conditions and injuries became evident. In 1884, the German accident insurance was introduced, and 

the perception that workers were personally responsible for their accidents was no longer sustainable. 

The requirements of the occupational health and safety standards increased steadily, and a significant 

drop in accidents in the workplace was recorded ten years later (DGUV & Federal Institute for 

Occupational Safety and Health, 2012; German Federal Ministry of Labour and Social Affairs, 2016; The 

Royal Society for the Prevention of Accidents, 2016).  

 

Around 1850 and the following decades, the laws governing occupational safety in New Zealand were 

very strongly oriented on those of the United Kingdom. In New Zealand, a significant number of work-

related accidents also occurred, as was the case in Europe; the enterprises were thus forced to accept 

the first controls, based on the Inspection of Machinery Act in 1874. Various acts were published in order 

to regulate the industrial work sector, for instance, the Employment of Females Act in 1873 and the 

amended version in 1875, which restricted the work time for women to 45 hours, and children under the 

age of ten years were no longer permitted to work in mines or industrial production. However, the 

expected improvements in health and safety did not come to fruition. 
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Toward the end of the 19th Century, under public pressure, the New Zealand government established 

the Sweating Commission to evaluate the workplaces and working conditions. The results were far 

beneath the minimum standards. This unsatisfactory result forced the new administration to improve 

occupational health and safety precautions significantly (Campbell, 1995).  

 

During and after the Second World War, selected RNs were trained as occupational health and safety 

specialists in a nine-month postgraduate Diploma course. Their duty was to take care of the labourers 

at the production sites. In the late seventies, the occupational health and safety RNs became the New 

Zealand Occupational Health RNs Association (Beek et al., 1995).  

 

Nowadays, in industrialised countries with a sound understanding of occupational health and safety, 

employers are responsible for ensuring the safety of their workers. This includes risk assessments in 

respect of both the workplace and the working conditions and the implementation of preventive 

measures, in order to avoid work-related accidents, injuries and illnesses (Federal Ministry of Labour 

and Social Affairs, 2016, Ministry of Business, Innovation & Employment, 2016). 

 

2.7.2     Definition of Healthy and Safe Workplaces and Working Conditions 
Research into occupational health and safety is being conducted by international universities, for 

example, Loughborough University, institutes such as the International Labour Organization (ILO), and 

national research centres, for instance, the New Zealand Work Research Institute. The World Health 

Organization (WHO) and the International Labour Organization (ILO) have contributed the following 

definitions and explanations to clarify the fundamental terminology. 

 

As written in the World Health Organisation constitution, the definition of good health is  

 
“a state of complete physical, social and mental well-being, and not merely the absence 

of disease or infirmity. Health is a resource for everyday life, not the object of living, and 

is a positive concept emphasizing social and personal resources as well as physical 

capabilities” (World Health Organization, 1948, para. 1). 

 

In the occupational context, the WHO in cooperation with the ILO determined occupational health as  

 

“the maintenance and promotion of workers’ health and working capacity; the 

improvement of working environment and work, to become conducive to safety and 

health; and the development of work organization and working cultures in a direction 

which supports health and safety at work, and in doing so, also promotes a positive 

social climate and smooth operation, and may enhance the productivity of the 

undertaking” (WHO, 2002, pages 2-3).   

 

http://www.ilo.org/public/english/
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The ILO, created in 1919 in Versailles, provides recommendations for health and safety workplaces and 

work conditions. As the first specialised agency of the United Nations, the ILO developed some ultimate 

principles, for instance, the prohibition of discrimination in employment, declarations, for example, on 

fundamental principles and rights at work, and standards for working times and labour statistics. The ILO 

recommended that all of these be adopted and ratified by all its members. New Zealand is one of over 

182 ILO associated countries (ILO, 2015, 2019c). Hence, high international comparability for general 

occupational health and safety standards can be achieved. However, every nation has a unique culture 

and perspectives. Therefore, an individual approach to the implementation of occupational health and 

safety standards is necessary (Brück et al., 2012). 

 

The WHO (2010) described a general workplace as a place surrounded by leadership engagement, 

worker involvement, common ethics, values and culture. It fundamentally consists of a physical work 

environment; for instance, lighting, room temperature, equipment, and a psychosocial work environment; 

for example, communication, stress and supportive leadership. Also, working conditions are associated 

with work atmosphere, job satisfaction, payment, training opportunities, organisational structure, work 

organisation, work hours and recovery times, et cetera (ILO, 2015, 2016b, 2019a). Figure 2-5 illustrates 

the adapted model that includes the World Health Organisation`s perspective and explains a workplace 

from a systemic perspective: 

 
Figure 2-5: Adapted Model for Explaining a Workplace from a Systemic Perspective (WHO, 2010; DGUV & Federal 
Institute for Occupational Safety and Health, 2012; Federal Institute for Occupational Safety and Health, 2018). 
 

  

http://www.ilo.org/public/english/
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According to this framework, a healthy workplace is one  

 

“in which workers and managers collaborate to use a continual improvement process to 

protect and promote the health, safety and well-being of all workers and the 

sustainability of the workplace by considering the following, based on identified needs: 

health and safety concerns in the physical work environment; health, safety and well-

being concerns in the psychosocial work environment including organization of work 

and workplace culture; personal health resources in the workplace; and ways of 

participating in the community to improve the health of workers, their families and other 

members of the community” (WHO, 2010, p. 16). 

 

2.7.4     International Occupational Health and Safety Management Systems 
Companies and institutions worldwide are interested in handling their diverse health and safety activities 

within an organised system (Frick & Kema, 2011). The framework that is often used is an Occupational 

Health and Safety Management System (OHSMS). This OHSMS 

 

“is a coordinated and systematic approach to managing health and safety risks. 

OHSMSs help organisations to continually improve their safety performance and 

compliance to health and safety legislation and standards. In doing so, they establish 

safer working environments that protect people at work by eliminating, or better 

managing, health and safety hazards” (WorkSafe Victoria, 2019, para. 1). 

 

The benefits of an occupational health and safety management system for an enterprise could be: 

• promoting health and developing safe workplaces and working conditions; 

• decreasing the number of work-related injuries and diseases; 

• enhancing health and safety awareness and achieving a higher level of motivation  

among the employees; 

• achieving a higher reputation, through compliance with legal health and safety requirements; 

• increasing business opportunities with other companies with a high level of commitment to 

health and safety; 

• reducing work-related costs and insurance levies; and 

• reducing downtime and quality loss with regard to production or service 

(Safe Work Australia, 2011, 2012; TÜV Rheinland, 2016). 

 

There are different occupational health and safety management systems that have been developed by 

countries and companies. According to the broadest global expansion and most likely application in the 

future, the following health and safety systems are the leading occupational health and safety 

management systems (Frick & Kema, 2011). 
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Occupational Safety and Health (OSH) 2001- ILO  
OSH 2001 is a guideline for the implementation and improvement of occupational safety and health 

management systems on different levels. On a national basis, this means providing comprehensive 

information and a framework for developing an occupational safety and health management system. 

From an organisational aspect, it assists enterprises in integrating the recommended elements into the 

entire system; for instance, policies, responsibilities and management principles (ILO, 2001). The 

guidelines for implementing an occupational health and safety management system consist of these key 

elements: 

 
Table 2-12: Overview System Elements - OSH 2001 Guideline (ILO, 2001) 

System Elements Description and Examples 
1. Occupational safety 

and health policy  
• Engagement of both the employer and the workers to develop a written 

policy, to express the companies' commitment to health and safety  
2. Organising • Defining responsibilities and accountability from the top of the 

organisation structure down 
• Developing continuous staff training and competence enhancement 
• Documenting the occupational health and safety management system 
• Developing effective internal and external communication structures 

3. Planning and 
implementation  

 

• Planning, implementation, reviewing and continuous development of the 
occupational health and safety management system 

• Defining occupational health and safety objectives 
• Assessing hazard sources and planning prevention measures 
• Developing emergency plans 

4. Evaluation 
 

• Monitoring, auditing and measuring of the outcome of the occupational 
• health and safety management system 
• Analysing and investigation of work-related injuries, illnesses and  

fatalities 
5. Action for improvement 
 

• Implementation of a continuous improvement approach 
• Developing preventive and corrective actions to avoid adverse impacts  

on workers’ health and occupational health and safety management 
system 

 
Occupational Health and Safety Management System - BS OHSAS 18001 
The BS OHSAS 18001 Occupational Health and Safety Management System is a British standard, which 

is applied in more than 80 countries. It defines the minimum requirements for the implementation in order 

to achieve best practice standards. The standard provides the combination of recognised international 

procedures and a guided approach to implementing the recommended health and safety related policies, 

processes and tools. OHSAS 18001 is equable to the ISO 9001 and 14001 Standards of the International 

Organization for Standardization. Therefore, an external conformance audit is possible according to this 

standard (The British Standards Institution, 2016; TÜV Rheinland, 2016). Table 2-13 provides a listing 

of the OHSAS 18001 system elements.  
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Table 2-13: Overview System Elements - OHSAS 18001 (The British Standards Institution, 2016) 

System elements Description and examples 
1 Commitment and 

Policy 
• Publishing the organisational health and safety policy to inform clients, 

labour and interested parties 
• Consideration of occupational health and safety as a factor for success 
• Achieving challenging health and safety goals instead of merely meeting  

minimum requirements 
• Providing resources for the implementation and development of a health and 

safety system 
• Defining responsibilities and accountability from the top of the organisation  

structure down 
2 Planning • Comprehensive risk management approach with risk controls 

• Action plans to enhance health and safety standards and awareness of all 
organisational levels 

• Planning of preventive measures to minimise hazards, risks and injuries 
3 Implementation and 

Operation 
• Defining a clear hierarchy and responsibilities 
• Consulting and support of specialists on demand 
• Organising documents and templates to keep them up to date 
• Description of emergency procedures and doing performance tests 

4 Checking and 
Corrective Action 

• Performance test for preventive and proactive health and safety measures 
• Analysis of injuries and reporting to health and safety representatives 
• Monitoring and recording of the maintenance and performance of the health 

and safety management system  
5 Audit • Identifying organisational health and safety-related weaknesses and strengths  

• Conducting staff health and safety performance audits 
• Compliance audits in order to fulfil the health and safety-related  

requirements according to laws and obligations  
6 Management Review • Analysing the overall organisational performance 

• Evaluation of health and safety related policies and commitment 
• Consideration of the internal and external audit findings 
• Evaluation of the health and safety related decisions 

 

It was established during the development of OHSAS 18001, that this standard would be withdrawn from 

further development as soon as the ISO 45001-based health and safety management system standard 

is developed and published in 2018. A three-year transitional period to the ISO 45001 system is granted 

for organisations with an implemented OHSAS 18001 system (Haufe, 2016). 

 

ISO 45001 - Occupational Health and Safety Management Standard Systems - Requirements 

The ISO 45001 is the latest international standard that specifies requirements for occupational health 

and safety management systems. It is a further development, which includes the fundamentals of the 

OHSAS 18001, ISO 14001 and the ILO's occupational health and safety guidelines. The framework is 

aligned with the high-level structure of the ISO 9001 standard for quality management system 

requirements (ISO, 2015b, 2016a, 2016b, 2019). Table 2-14 presents an overview of the ISO 45001 

standard elements. 

  

http://www.ilo.org/safework/info/standards-and-instruments/WCMS_107727/lang--en/index.htm
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Table 2-14 Overview System Elements - ISO 45001 (ISO, 2016) 

System elements Description and examples 
1 Context of the 

Organisation 
• Understanding the needs of the organisations and the expectations of the 

clients, labourers and stakeholders 
• Defining the scope of the health and safety management system 

2 Leadership • Defining responsibilities, demonstrating health and safety commitment and 
participation of labour in decisions and developments 

3 Planning • Hazard assessment 
• Health and safety objectives 
• Action plans 

4 Support • Available resources to fulfil health and safety expectations and requirements 
• Enhancement of the qualification and experience of people in leadership  

positions and labour related to health and safety 
• Providing current information and organising effective communication 
• structures 

5 Operation • Organising change regarding changing of environments, processes or 
equipment 

• Involving contractors and organising the procurement as a contribution to the 
production or service 

• Implementing emergency case actions 
6 Performance 

Evaluation 
• Monitoring, measuring, analysing and evaluating 
• Conducting audits 
• Implementing of management review 

7 Improvement • Demonstrating commitment to continual improvement  
• Setting of improvement objectives 

 
The main advantages of the ISO 45001 are, because of the: 

• development based on extensive experience with previous health and safety management systems;  

• applicability to any organisation type, size and sector; 

• high labour involvement; 

• proactive prevention approach with comprehensive hazardous risk management; and  

• implemented the Plan-Do-Check-Act (PDCA) model for continuous improvement actions  

(ISO, 2015b, 2015c; Gasiorowski-Denis, 2016). 

 

Besides the benefits of an occupational health and safety management system, there are also concerns. 

No OHSMS can fully capture the complexity of an organisation. There are always areas, which are not 

in focus; therefore, a certain degree of risk of injuries or adverse effects on labour health in the workplace 

cannot be excluded. Often, OHSMS are based on the ISO 9001 standard for quality management 

systems requirements, which should be implemented first. Small enterprises could be overwhelmed with 

the implementation and maintenance of both standards. Even a single implementation of ISO 9001 or 

OHSMS could be an enormous challenge for companies. The quality indicators, such as sick leave days 

and the number of injuries, in order to measure the effectiveness of an OHSMS outcome, differ between 

sectors, companies, and countries. For instance, a country in which the number of sick-leave days paid 

by the employer is might be limited to have lower labour absenteeism rates than other nations (Frick & 

Kempa, 2011).  

 

 



Chapter 2: Literature Review 

 

Page | 36  

 

2.7.4     International Occupational Health and Safety Principals and Strategies  
The WHO (1994) postulates the principles of occupational health and safety in the “Global strategy for 

occupational health for all: The way to health at work”. In this context, occupational health means: 

• “protection and promotion of the health of workers by preventing and controlling occupational 

diseases and accidents and by eliminating occupational factors and conditions hazardous to health 

and safety at work, 

• development and promotion of healthy and safe work, work environments and work organizations, 

• enhancement of physical, mental and social well-being of workers and support for the development 

and maintenance of their working capacity, as well as professional and social development at work, 

• enablement of workers to conduct socially and economically productive lives and to contribute 

positively to sustainable development” (WHO, 1994, p. 41-42). 

 

In keeping with this global strategy, the WHO identified 11 main principles for national occupational 

health and safety policies and standards: 

•  “avoidance of hazards (primary prevention) and safe technology 

• optimization of working conditions and integration of production and health and safety activities 

• government’s responsibility, authority and competence in the development and control of working 

conditions 

• primary responsibility of the employer and entrepreneur for health and safety at the workplace 

• recognition of employees’ own interest in occupational health and safety 

• cooperation and collaboration on an equal basis by employers and workers 

• right to participate in decisions concerning one’s own work and know the principle of transparency 

• continuous follow-up and development of occupational health and safety” (WHO, 1994, p. 42). 

 

The ILO (2004) is encouraging nations, politicians and employers, who cooperate concerning health and 

safety actions, to develop global programmes and partnerships, thereby generating a health and safety 

culture and implementing ILO health and safety standards and guidelines. This also includes the 

organisation of international meetings and congresses and enhancement of knowledge, in order to 

increase health and safety related competence. 

 

2.7.4.1     Macro-level: National Occupational Health and Safety Strategies 
Industrialised countries develop and evaluate their health and safety strategies and action plans, derived 

from the WHO “Global strategy on occupational health”, and the ILO encourages cooperation. The 

national approaches are based on the conviction that the workplace must be made safe through the 

identification and elimination of hazards. Nowadays, the prevention of work-related harm to workers has 

a major impact on the arrangement of modern workplaces (Safe Work Australia, 2012; European 

Commission, 2014; Unites States Department of Labor, 2014; Health and Safety Executive, 2016; 

Canadian Centre for Occupational Health and Safety, 2018).  
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Great Britain claims to have an effective health and safety system, and one of their intentions is to 

promote the approach internationally and to provide information in this regard. Due to both technologies 

and technical changes and to higher demands regarding the well-being of labourers in the workplace, it 

is clear that the health and safety organisational approach has to be amended. For this reason, the 

strategic areas of importance which need to be developed are outlined as acting together, tackling 

diseases, sound risk management, supporting small employers and keeping pace with change. Another 

strategy is involving stakeholders through events and media communication in order to encourage them 

to use their influence to support health and safety activities within their enterprises (Health and Safety 

Executive, 2016). 

 

The European Union (EU) Occupational Safety and Health Strategy at Work 2014-2020 is a framework 

for the development of national plans and programmes for the member states. Three major challenges 

have been identified according to promote health and safety with regard to the workplace and working 

conditions of more than 217 million workers in the EU. First of all, this involves the improvement of 

prevention measures in order to avoid or minimise work-related illnesses, secondly, the containment of 

the demographic changes and thirdly, the development of effective and efficient risk prevention 

procedures for small companies (European Commission, 2014). The aims are the:  

• strengthening of national occupational health and safety strategies;  

• enforcement and simplification of legislation; 

• detection of new occupational risks; 

• development of effective prevention measures, in order to avoid occupational illnesses; 

• understanding of the needs of the ageing workforce;  

• enhancement of the process, in order to receive statistical data and provide reliable information; and 

• improvement of cooperation regarding national and international occupational health and safety  

(European Commission, 2014). 

  

The United States of America (USA) will be following a comprehensive strategic “Health and Safety at 

Work” plan until 2018. Through the archiving of the defined objectives, workers should be prepared for 

the promotion of better jobs, safety in the workplace and improved health and fair, high-quality work 

environments. Retirement, health and other employee benefits should be secured, and accurate data 

should be produced in time, with regard to the economic conditions for workers and their families. Under 

the Occupational Safety and Health (OSH) Act, the federal states are encouraged to develop a district 

health and safety plan and an accompanying programme (United States Department of Labor, 2014).  

 

The vision of the Canadian government is to avoid all work-related injuries and diseases on the basis of 

healthy, safe workplaces and working conditions in Canada. To achieve this goal, the Canadian Centre 

for Occupational Health and Safety is committed to implementing and improving comprehensive health 

promotion programmes. The focus is also on international cooperation and to contributing specific 

knowledge to international literature (Canadian Centre for Occupational Health and Safety, 2018). 
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Australia introduced the health and safety work-related vision and aims in the “Australian Work Health 

and Safety Strategy 2012-2022. The minimum objectives are to decrease work-related deaths by 20 per 

cent (This means 50 fewer fatalities from an average total of 250), reducing the occurrence of more than 

seven days absenteeism due to general ailments, and musculoskeletal disorders in particular, by 30 per 

cent (This means 192,000 fewer claims from an average total of 640,000). The strategy focuses on the 

following areas of action: Healthy and Safe by Design, Supply Chains and Networks, Health and Safety 

Capabilities, Leadership and Culture, Research and Evaluation, Government and Responsive and 

Effective Regulatory Framework. For the evaluation of the success, strategic outcomes have been 

defined, e.g. “Work, work processes and systems of work are designed and managed, in order to 

eliminate or minimise hazards and risks” (Safe Work Australia, 2012, p. 9).  

 

Australia has determined a priority to achieve the goals in agriculture, road transport, manufacturing, 

construction, accommodation and food services, as well as in public administration and safety, 

healthcare and social assistance. Furthermore, musculoskeletal and mental disorders, cancer, asthma, 

contact dermatitis and hearing loss are defined as the central work-related illnesses, which, according to 

the strategy Safe Work Australia, 2012, are in focus for minimisation (Safe Work Australia, 2012). 

 

Derived from the global health and safety strategy, countries are pursuing national action plans that 

include different approaches, areas of operation and objectives. However, it is a comprehensive 

development aimed at improving health and safety in the workplace and for improving working conditions 

on a national and international level. 

 
2.7.4.2     Meso-level: New Zealand Occupational Health and Safety Strategy  
New Zealand`s “Workplace Health and Safety Strategy for 2015” and the “Workplace Health and Safety 

Action Agenda 2010-2013” covered the main sectors of construction, agriculture, forestry, manufacturing 

and fishing, due to the high number of work-related injuries, fatalities and diseases. A plan of action was 

developed by the WHO and ILO, which consists of strategies for leadership, capability, knowledge and 

health and safety systems, in order to achieve the following objectives: 

• “a statistically significant reduction in workplace injury and fatality rates 

• effective programmes in place to support this reduction 

• reliable health and safety data and better access to it 

• partnerships with government and industry improving health and safety in the five sectors 

• actions being completed on time and achieving their intended outcomes” (New Zealand Government, 

Department of Labour, 2010, p. 4). 

 

In the next step, the current health and safety goals aim at eliminating all catastrophic work-related 

events, 25% fewer injuries and deaths, particularly fatalities due to electrical and gas accidents, by 2020 

and a 50% decrease in asbestos-related illnesses by 2040. In order to accomplish these objectives, the 

workers’ awareness, purpose and sense of responsibility must be enhanced through a better 
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understanding of the benefits of the implementation of safe work practices. The ultimate long-term aim 

is safe and healthy workplaces in New Zealand (WorkSafe New Zealand, 2015). 

 

2.7.4.3     Micro-level: New Zealand Occupational Health and Safety Requirements for Employer    
and Employees  

The Health and Safety at Work Act 2016 (HSWA) replaced the Health and Safety in Employment Act as 

from 1992 and initiated compulsory changes for both the enterprises and the labourers. These included 

providing coherent and understandable policies, regular staff training, analysing work-related accidents, 

auditing processes, providing an information system, obeying workplace instructions and determining 

objectives. One of the major changes is the need to assess and evaluate hazardous risks proactively 

and to implement preventive measures in order to avoid harm to the workers, dependent on the risk level 

in the workplace (Ministry of Business, Innovation & Employment, 2016). Furthermore, the roles and 

requirements for employers and employees have been redefined and explained within the five-key 

concept: 

 
Table 2-15: Five Key Concept (WorkSafe New Zealand, 2016a) 

Key Who Examples 
1 Business 

Responsibilities 
 

PCBU – Person Conducting a 
Business or Undertaking 
(CEO, self-employed person, 
owner or sole trader) 

• The PCBU has the primary duty of caring for the 
employees 

• The PCBU is responsible for the health and 
safety policy 

2 Senior 
Responsibilities 
 

Officer in a leadership position 
who has the power to influence 
management and business 
decisions.  

• Providing resources to keep and develop health 
and safety standards in the workplace 
continuously  

• Receiving health and safety-related information 
and assessing the implications for the business 

• Communicating the relevant information to 
managers and workers 

• Assessing the current health and safety status 
according to the law and requirements 

3 Working 
simultaneously 
with other 
Businesses  

Overlapping duties  • Consulting, cooperating and coordination of 
measures to ensure the fulfilment of the health 
and safety requirements for all workers and 
visitors on-site 

4 Worker 
Responsibilities 

-Workers, contractors, sub- 
 contractors, workers from 
 labour hire enterprises, 
 trainees, and volunteers 
 

• Following given health and safety regulations 
and policies 

• Taking responsible care of their own  
health and safety related well-being at work  
and that of others 

5 Worker 
Participation 
 

Worker engagement • A process for reporting hazards or  
improvement opportunities to the health and  
safety representative 
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In addition, employers must meet the Accident Compensation Corporation (ACC) AS/NZS 4801:2001 

Audit Standard, according to the following sections: 

• “Employer commitment to safety management practices  

• Planning, review and evaluation  

• Hazard identification, assessment, and management 

• Information, training and supervision 

• Incident and injury reporting, recording, and investigation 

• Employee participation in health and safety management 

• Emergency planning and readiness 

• Protection of employees from on-site work undertaken by contractors and sub-contractors 

• Workplace observation. Confirmation of safe systems in action 

• Focus group interview. Confirmation of safe systems in action” 

(ACC, 2016a, p. 6-21). 

 

An ACC-approved auditor evaluates the fulfilment of the AS/NZS 4801:2001 performance standard and 

assigns a non-compliance status, a primary level-compliance status, when evidence is found for a 

fundamental confirmation, a secondary level-compliance status, when the requirements are 

implemented well, or a tertiary level-compliance status when continuous improvement has been 

demonstrated in a stable framework (ACC, 2016a). 

 

2.7.5     Explanation Approach for work-related Stress, Strain, Injuries, and Illnesses  
2.7.5.1     Model of Occurrence of work-related Accidents, Injuries, and Illnesses  
The occurrence of injuries and diseases is a complex approach and depends on various circumstances 

and factors. Single risk factors or circumstances do not cause injury or disease. Instead, a set of 

circumstances has to coincide in the same place for an accident to happen. For instance, a RACF 

maintenance worker is working high above the ground on an unsecured ladder when he is suddenly 

surprised by a strong gust of wind. The Model of Occurrence of work-related Accidents, Injuries, and 

Illnesses explains the correlations between the hazard source, the risk factors and predictable and 

unpredictable hazardous circumstances in detail (Figure 2-9). The model can be utilised for a prospective 

risk assessment and a retrospective analysis of work-related injuries and diseases (DGUV & Federal 

Institute for Occupational Safety and Health, 2012). 
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The model of occurrence of work-related accidents, injuries, and illnesses: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2-6: Model of Occurrence of Work-related Accidents, Injuries, and Illnesses (DGUV & Federal Institute for 
Occupational Safety and Health, 2012) 
 

The explanatory model indicates that people are different according to their individual physiological and 

psychological conditions, and therefore, the work performance and motivation level could differ. Also, 

positive or negative circumstances of life could influence a person`s engagement in the workplace. On 

the first stage, the source of danger should be determined because this is the origin of the hazard (DGUV 

& Federal Institute for Occupational Safety and Health, 2012). In the workplace, a “hazard is any source 

of potential damage, harm or adverse health effects on something or someone” (Canadian Centre for 

Occupational Health and Safety, 2019a, para. 1). It comprises one or more risk factors, such as 

workplaces, equipment, or objects. A factor of risk is the “probability of a worker suffering an injury or 

health problem or of damage occurring to property or the environment as a result of exposure to or 

contact with a hazard” (Industrial Accident Prevention Association, 2007, p. 23). Table 2-16 displays a 

selection of risk factors examples. 

 

  

http://www.dict.cc/englisch-deutsch/circumstances+of+life.html
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Table 2-16: Risk Factors Examples (WHO, 2005; DGUV & Federal Institute for Occupational Safety and Health, 2012) 

 

According to the hazard source, the model determines whether it is an injury or a disease-promoting risk 

factor, for example: 

 
Table 2-17: Hazard Source Example 

Hazard Source Risk Factor Injury Promotion Factor Disease Promotion Factor 
Syringe Sharp objects Needle prick Pathogenic microorganisms 

 

The hazardous condition is described in the possibility of a conjunction of a person and risk factor in the 

meaning of a negative case. This fact leads to an increased risk of a work-related injury or disease. 

Based on a comprehensive workplace analysis, if the coincidence with the person and the risk factor is 

expectable in the workplace, then the elimination of the hazard source should be realised or prevention 

measures implemented (DGUV & Federal Institute for Occupational Safety and Health, 2012). Table  

2-18 shows cases of hazardous conditions and examples. 

 

 

  

Selection of risk factors Examples 
Mechanical • Moving pieces and fragments 

• Moving equipment 
• Sharp objects and surfaces 

• Sprains and stumbles 
• Falls and slips 

 

Electrical • Electric shocks 
• Electric sparks 

• Electric flashovers 

Hazardous substances • Liquids 
• Gases 
• Vapours 

• Dust 
• Fog 
• Moisture 

Biological hazards • Pathogenic microorganisms 
• Genetically modified organisms 

 

Fires and explosions 
 

• Fire risk through solids, liquids 
 and gases 

• Explosive materials 

Thermal 
 

• Hot and cold surfaces  

Specific physical effects • Working in, over, or under pressure 
• Radiation 

• Noise and sound 
• Vibration 

Work environment 
conditions 

• Climate: heat, dryness or cold 
• Humidity and air flow 
• Moisture 

• Lighting  
• Colour design 
• Suffocation and drowning 

Physical workload • Heavy workload 
• One-sided work 

• Constrained posture 

Mental Stress • Overwork 
• Poor communication 
• Role conflicts 

• Continually high mental effort 
• Unsocial working conditions 
• Lack of control 

Other • Attacks and assaults 
• Pathogens passed from person to 

person  

• Bitten, stung or kicked by 
animals 
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Table 2-18:  Cases of Hazardous Conditions (DGUV & Federal Institute for Occupational Safety and Health, 2012) 

Cases of Hazardous Conditions Examples 
No complete elimination of the hazard source Using different syringes from contributors which have 

no safety covers 
Insufficiently shielding of the hazard source Using syringes without fully functioning safety covers 
Technical defects The needle breaks while administering the injection 

because of technical production defects 
Missing health and safety prevention activities A secure syringe drop box is not available  
Insufficient workflows Time pressure because of too many injections in a 

short period  
Place and time Preparing syringes with the needles in a small room 

and during the nursing handover 
 

If the present hazard risk arises due to the unpredictable promotion of hazardous circumstances at 

random, then damage to health comes into play, causing work-related injuries, illnesses or other harmful 

symptoms. Promotion of hazardous circumstances can be explained as uniquely occurring situations, 

such as a resident hitting the hand of the RN while she is administering an injection, with the result that 

the RN pricks herself with the needle. Another example is the concatenation of unfavourable factors 

which, combined, have a negative consequence overall. For instance, an RN places the unsealed 

syringe dropping box on an unstable surface. A sudden wind through the opened window shifts the 

syringe drop box, causing it to fall onto the floor, resulting in one needle pricking another RN in the foot 

(DGUV & Federal Institute for Occupational Safety and Health, 2012). 

 

2.7.5.2     Stress and Strain Concept 
Currently, occupational health and safety research is focused on exploring mental stress factors at 

workplaces and in working conditions. This includes factors, for instance, time pressure, work 

intensification, contact with difficult residents and relatives, unclear or rapidly changing organisational 

structures, and competition amongst employees. It is also burden of responsibility, bullying or violence, 

lack of work resources, unclear allocation of duties, fear of making mistakes, and interruption of work 

(DGUV, 2015; WorkSafe, 2019, WHO, Regional Office for Europe, 2019). 

 

A large number of studies reveal that many employees perceive a particular mental stress level in the 

workplace because of physical and mental overwork, performance pressure, and lack of communication 

(WHO, 2005, 2015). Stress itself is not defined as one of the International Statistical Classifications of 

Diseases and Related Health Problems (ICD-10), such as schizophrenia and mental or delusional 

disorders (WHO, 2016). However, in the context of the workplace, mental stress is defined as a “total of 

all assessable influences impinging upon a human being from external sources and affecting that person 

mentally” (International Standard Organisation, 2017, para. 3.1.1).  

 

Depending on the amount of stress and the length of time of exposure, this can have adverse effects on 

health. On the contrary, a particular stress level can enhance physical performance and increase the 

attentiveness of employees, thereby preventing work-related accidents and injuries. However, when the 

pressure is increased to a level that individuals cannot cope with, it could become hazardous and lead 
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to overstraining. This phenomenon is also known as the Yerkes–Dodson law (Yerkes & Dillingham, 1908; 

WHO, 2015). Mental strain is defined as a factor as “immediate effect of mental stress within the 

individual depending on their current condition” (ISO, 2017, para. 3.1.2). Through constant work-related 

strain, there is a significant risk of more sick-leave days, injuries, and fatigue. Staff members are also 

more likely to suffer from occupation-related diseases, such as burnout syndrome, anxiety disorders or 

depression (Böckelmann & Seibt, 2011). 

 

Several scientific disciplines, for instance, psychology, occupational nursing and medicine, and 

particularly occupational science often implement the “Stress and Strain Concept” in order to explain the 

connection between the physical and mental stress and the overstraining factors at workplaces. The 

concept does not claim to be exhaustive, but it forms a major framework for occupational explanations 

for the stress and strain phenomenon. In detail, the concept has a linear approach without a definite 

timeline for each stage. This is because of the distinction that is made between mental stress and strain. 

In the strict sense, the stress awareness could differ depending on the individual characteristics, such 

as a high threshold for stress perception or successful strategies for coping with stress, but the potential 

long-term consequences of mental overstrain are personally independent (Rohmert, 1984; Böckelmann 

& Seibt, 2011; Professional Association for Health Service and Welfare, 2017). The following figure 

demonstrates the Stress and Strain Concept with examples: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
Unhealthy workplace environment and working conditions 
 
 
First Stage  
The extent of the stress impact depends on the person 
 
Examples: 
Increasing blood pressure and pulse rate, sleep 
disorders, fatigue, increasing absentee rate and personal 
conflicts. 
 
Second Stage 
Examples: 
Performance deficits, lack of motivation, continuous 
fatigue, increasing sick-leave days and trends towards 
violence. 
 
Third Stage  
Examples: 
• Serious health consequences and illnesses such 

as burnout syndrome, depression or dysfunctions 
• Addiction to alcohol and drugs 
• High turnover of employees 

Figure 2-7: Adaptive Stress-Strain Concept (Rohmert, 1984; Böckelmann & Seibt, 2011; Professional Association for 
Health Service and Welfare, 2017) 
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2.7.6     Specific Workplace Hazards in RACF 
The New Zealand Work Research Institute (2014) investigated several of the physical and mental stress 

factors through the “New Zealand Aged Care Workforce Survey”. The results showed the consistency 

amongst the nursing care workforce and provided detailed analysis, including labour age, working 

conditions, workplace environment, and job satisfaction. They found that approximately 95% of the RNs 

and HCAs were female, and a quarter of them was in their fifties. Slightly more than half of the survey 

participants (56%) highlighted physical strain and mental stress in the workplace. This included 

musculoskeletal disorders, cardiovascular diseases and psychological illnesses, such as depression and 

anxiety. Furthermore, it resulted in lower work performance and fatigue (Ravenswood et al., 2014). 

 

The main causes of mental stress amongst the aged care workforce is related to being yelled by patients, 

lack of staff, and time pressure. Of significant note was that HCAs were more exposed to physical and 

verbal abuse by residents than RNs. In total, the study determined 192 (100%) cases of physical abuse 

and 194 (100%) cases of verbal abuse to RNs and HCAs throughout one year. The majority, 128 (66%) 

were physical, and 130 (67%) verbal cases of abuse related to the HCAs. In contrast, RNs experienced 

65 (33%) cases of physical abuse and 64 (33%) cases of verbal abuse in their workplace. The study 

included 18 work-related mental incidents involving RNs and HCAs in RACFs for over twelve months. 

However, the research did not provide specific information on mental stress-related syndromes, such as 

burn-out (Ravenswood et al., 2014). 

 
2.7.6.1     Mental Workload Hazards and related Illness 
As previously mentioned, the nursing profession is identified as a high-stress and strain occupation 

(Woods et al., 2015). Particularly, in residential aged care, RNs and HCAs are exposed to strenuous 

physical demands and mental stress due to working with highly dependent and terminally ill people. From 

the RNs’ perspective, other specific stress factors were identified, for example, team communication 

problems, moral dilemmas, working with less competent colleagues, and lack of appropriately provided 

nursing care (Woods et al., 2015). 

 

RNs and HCAs in residential aged care are more often affected by the phenomenon of burn-out than is 

the case in other professions, due to specific stress factors such as physical and verbal abuse from 

residents (Woodhead et al., 2016). Burn-out itself is not defined as a medical diagnosis, nor is it included 

by the International Statistical Classification of Diseases and Related Health Problems (ICD-10) (WHO, 

2016). In literature, there is a comprehensive body of different definitions, for instance, burn-out is 
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“characterized by feelings of intense fatigue, as sense of isolation and loss of control, 

as well as a feeling of accomplishing nothing at work. It is often accompanied by 

insomnia, headaches, gastrointestinal symptoms, a variety of muscular and joint pains, 

and lapses in memory” (World Health Organization, 2005, p. 18) and declared as a 

“state characterized by perceived mental, emotional and/or physical exhaustion, a 

distant attitude towards one’s job, and perceived reduced performance capacities, 

resulting from prolonged exposure to specific kinds of mental stress” (ISO, 2017, para. 

3.2.4.1). 

 

Mental health problems, whether they are due to stress or burn-out symptoms, could lead to lower 

performance, decreased morale and a higher absenteeism rate and staff turnover within the nursing 

profession. People in positions of leadership and the colleagues of those affected, need to invest more 

time, in order to solve the personal and social problems that emerge (Friedli, 2003; ISO, 2017).  

 

2.7.6.2     Physical Workload Hazards and correlated Injuries 
Working in RACF is often associated with a higher risk of musculoskeletal accidents. This could cause 

injuries, for instance, herniated discs and strains. Workplace hazards, such as infections, could also have 

deleterious effects on occupational health (Heins et al., 2008; Ravenswood et al., 2014; Woods et al., 

2015). 

 

Lifting, pushing, pulling and bending movements, prolonged standing, working in cramped or unchanging 

positions and repetitive movement with low muscle loading, and being hit or cut by a person, object or 

vehicle are general physical workplaces risks at RACF (Ravenswood et al., 2014). 

 

In detail, RNs and HCAs have to deal with various dangerous activities that could result in 

musculoskeletal discomfort. These include: 

• manually transferring of a resident from a wheelchair/bed to a different place, e.g. the toilet; 

• repositioning a resident on a dependency chair or wheelchair; 

• repositioning a resident in bed (moving to the head of the bed); 

• repositioning a resident in bed (one side to the other); and 

• making an occupied bed (Menzel et al., 2004). 

 

The Accident Compensation Corporation (ACC) analysis of workplace injury-related costs for RNs and 

HCAs at RACF between 2007 to 2009 found over 300 claims. Of these claims, over half the nursing staff 

suffered from lower back or shoulder problems, and almost a third of them had lower limb injuries. Moving 

and handling residents caused 50% of accidents, falls nearly 20%, moving equipment in an inappropriate 

manner slightly more than 15% and operating equipment with a resident led to 4% of the injuries. The 

rest were caused by other reasons (ACC, 2012).  

 

https://www.iso.org/obp/ui/#iso:std:iso:10075:-1:ed-1:v1:en:term:3.1.1
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In 2014 and 2016, researcher of the New Zealand Work Research Institute investigated work-related 

physical and mental incidents in RACF throughout twelve months. In the occupational health and safety 

section of the survey, a total of 645 RNs and HCAs reported 799 incidents. Table 2-19 shows the most 

common types of work-related incidents in 2016. 

 
Table 2-19: Work-Related Injuries (Ravenswood & Douglas, 2016) 

 

 

 

 

 

 
However, some work environment issues, such as exposure to high room temperature and poor lighting 

conditions, were not included in the investigation (Ravenswood et al., 2014). 

 

2.7.7     Economic and Social Consequences of Workplace-Related Injuries and Illnesses   
The total number of workers worldwide is estimated at approximately 53,000,000, and the labourers are 

primarily female. There are just over 4 Million people working in developed industrial countries, for 

example, The United States of America (USA), Germany or New Zealand while the majority are working 

in emerging economies, for instance, India, China or Ghana (ILO, 2013). More than 317 million work-

related accidents resulting in absenteeism of the affected labourer from the workplace and around 2.3 

million cases of death occur each year. The cause of work-related deaths in emerging countries is due 

to accidents while by contrast, in industrialised countries, most worker fatalities are due to work-related 

diseases. However, based on data comparison, it is assumed that the numbers of accidents and deaths 

in some emerging nations could be even higher than reported, because of a lack of documented data 

(ILO, 2005, 2016).  

 

Measured according to the Gross Domestic Product (GPD), the USA and the European Union (EU-28) 

are one of the largest economies in the world. In 2012, 4628 workers died due to accidents in the 

workplace in the USA and 3515 fatalities were registered in approximately 2,500,000 accidents at 

workplaces in the EU (Eurostat, 2012; U.S. Bureau of Labour Statistics, 2014). This means that most of 

the worker fatalities occur in emerging countries. However, the workers in industrialised countries have 

a higher risk of suffering from work-related illnesses, while the prevalence of fatality is greater in 

unindustrialised countries (ILO, 2016a).  

 

In Germany, in the period from 1986 to 2015, there was a gradual decrease in workplace accidents 

resulting in a minimum of three days of absenteeism from nearly 1,400,000 to just under 870,000. 

Fatalities dropped from 1187 to 438. In 2014, 72,000 accidents and 32 deaths were recorded within the 

healthcare sector, which includes health professionals, RNs and HCAs (DGUV, 2016). In New Zealand, 

226,100 injuries and 46 fatalities were reported in the workplace in the same year (Statistics New 

Zealand, 2015; WorkSafe New Zealand, 2016b). In detail, 3033 work-related injuries and no fatalities 

Order For RNs For HCAs 
1 Stress Bruises 
2 Bruises Back Injuries 
3 Back Injuries Stress 
4 Joint Issues Sprains/Strains 
5 Sprains/Strains Joint Issues 
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occurred in the RACF sector in the years 2014 and 2015. In 2014, the incidence rate (Incidence rate= 

number of claims/1,000 Full-time employees) for work-related ACC claims in the healthcare sector was 

64 compared to the total of 111. The majority of these - 31% of the total injuries - fell into the category of 

RNs and HCAs in the age group 50 to 59 years (ACC, 2014, 2016). 

 

The global economic costs due to work-related injuries and illnesses are expected to average at four  

per cent of the world`s Gross Domestic Product (GDP) (ILO, 2016). The costs for work-related injuries 

and diseases in Australia were approximately $62 billion, which corresponds to 4.1% of the national GDP 

(Safe Work Australia, 2013). In New Zealand, the annual estimated social and economic costs of work-

related injuries and disease are about $3.5 billion. The total costs are made up of $1 billion for basic 

cases compensated by ACC, another $1 billion for extra expenses for uncompensated workplace 

injuries, and the major portion of $2.4 billion for additional costs for uncompensated workplace 

illnesses (Ministry of Business, Innovation & Employment, 2012).  

 

Besides the expenses, there are more consequences which should be taken into consideration. From a 

human and non-economic perspective, the consequences of a worker injury could have a serious effect 

on his personality, his relationship to his family and his involvement in the community. The quantitative 

analysis of the healthcare costs in respect of an injured worker is simpler to determine than the emerging 

psychological consequences are.  An injured person often makes himself responsible for the accident. 

This impulsive reflex action could be supported by workplace colleagues being of a similar opinion. 

Concerns and fears are caused by uncertainty regarding whether it will be possible to return to the same 

job or if his future career is at risk. Living in a life situation that has suddenly been altered, while at the 

same time suffering from the consequences of an injury, combined with an uncertain future, can lead to 

detrimental changes to the personality. Relationships and friendships could be negatively affected 

because of tension and problems such as financial concerns. The consequences of the accident might 

even have certain effects on the community, in the case of a lack of money or time for social activities or 

if participation is not physically possible (Adams et al., 2002). 

 
2.7.8    Quality Indicators for an Occupational Health and Safety Workplace 
             Environment 
A considerable body of research on the physical parameters for health and safety workplaces and 

occupational workload is applicable. This includes detailed information on measurements for the 

workplace environment, physical working conditions of workplaces, and human body movements (ILO, 

2015; Federal Institute for Occupational Safety and Health, 2010, 2011). International research identifies 

obvious workplace hazards in health care facilities, such as lifting, and risks, such as infections (ILO, 

2015 & Federal Institute for Occupational Safety and Health, 2015; ACC, 2015). Thus, a vast experience 

of reliable physical factors for health and safety workplaces and working conditions has been confirmed 

(Federal Institute for Occupational Safety and Health, 2011; ILO, 2015).  

https://en.wikipedia.org/wiki/Accident_Compensation_Corporation
http://www.refworks.com/refworks2/default.aspx?r=references%7CMainLayout::init
http://www.refworks.com.ezproxy.auckland.ac.nz/refworks2/default.aspx?r=references%7CMainLayout::init&lang=de
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2.7.8.1     Lighting Conditions 
“From the workers’ perspective, poor lighting at work can lead to eyestrain, fatigue, headaches, stress 

and accidents. On the other hand, too much light can also cause safety and health problems such as 

“glare” headaches and stress. Both can lead to mistakes at work, poor quality and low productivity” (ILO, 

2014, p. 1). 

 
The required level of lighting, measured in lux, correlates with the fundamental work activities, specific 

hazards and the work environment, for instance, natural or artificial light conditions, contrast, reflections 

or the transition of natural light over the day. The minimum recommended illumination level for simple 

work activities, for example, welcoming visitors in an entrance hall or waiting room, is 160 lux. For regular 

or moderately easy work, an additional 80 lux should be provided, for instance, food preparation. 300 to 

400 lux are suggested for moderately difficult work such as common administration tasks. For more 

challenging work, a minimum of 500 lux is required, for instance, precise handwork. The highest level of 

illumination, at more than 800 lux, is necessary for very detailed work such as fine inspections (Federal 

Institute for Occupational Safety and Health, 2011; Safe Work Australia, 2011; ILO, 2019). The following 

are the recommended levels of lighting in rooms and activities in RACF: 

 
Table 2-20: Minimum Value of Luminance in Lux in Rooms and for Activities (Federal Institute for Occupational Safety 
and Health, 2013) 

Room and Activity Minimum value of 
luminance in lux 

Corridors during the night 50 
Corridors during the day 200 
Low-risk nursing activities without any contact with body fluids, body waste or 
contaminated objects 

300 

Nursing charge room 500 
High-risk nursing activities dealing with body fluids, body waste 500 to 1000 
High-risk nursing activities dealing with contaminated objects and pointed, sharp, 
moving or hot instruments 

500 to 1000 

 
Measures to improve the lighting conditions are: 

• Painting visual backgrounds for the room walls and ceilings to avoid reflections and glare; 

• Installing technical devices to reduce reflections, shadows and glare using screens, visors, shields, 

hoods, curtains, blinds or external louvres; 

• Providing additional lighting sources, such as a lamp on a movable arm; 

• Determining the optimal place for the light source, or changing the location of the workstation or the 

position of existing lights; 

• Using the appropriate type of lighting, for instance, white or blue light; and 

• Planning of regular maintenance and cleaning of the lights and windows 

(Safe Work Australia, 2011; ILO, 2014). 
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2.7.8.2     Humidity 
“Relative humidity (RH) is the actual amount of water vapour in the air divided by the amount of water 

vapour the air can hold, expressed as a percentage. RH depends on temperature, and warm air can hold 

more water than cold air” (Engebretsen et al., 2016, p. 224). If the relative humidity is low, then human 

skin evaporates and cools through sweating. This biological approach loses its effectiveness with 

increasing relative humidity. At a very high level of relative humidity, the sweat flows without having a 

cooling effect on the human body (Bux, 2006). The recommended humidity in rooms should be between 

40 and 60 per cent (Federal Institute for Occupational Safety and Health, 2013; New Zealand 

Government, Department of Labour & Occupational Safety and Health Service, 2017). For a healthy and 

comfortable work environment, the physical correlation between the room temperature and the humidity 

level is essential (Safe Work Australia, 2011). Table 2-21 shows the maximum recommended humidity 

levels in relation to the room temperature in the workplace. 

 
Table 2-21: Room Temperature and Maximum Humidity Level (Federal Institute for Occupational Safety and Health, 
2013) 

Room Temperature Maximum Humidity Level 
+20 degrees Celsius   80% 
+22 degrees Celsius   70% 
+24 degrees Celsius   60% 
+26 degrees Celsius   55% 

 

More than 70% of humidity stimulates the growth of moulds and fungi. People who are sensitive or 

immunosuppressed could develop headaches, fatigue and concentration disorders. In many cases, if 

people are exposed to an unhealthy environment for too long, they could develop problems with inhaling 

and exhaling or frequent coughing. Also, they have a higher chance of developing illnesses of the 

respiratory tract (Canadian Centre for Occupational Health and Safety, 2019b). 

 

Measures to control the humidity in rooms are: 
• Monitoring humidity and utilising air conditioners and dehumidifiers; 

• Using exhaust fans for moisture-intensive activities, e.g. cooking or laundering; 

• Installing appropriate insulation and windows with a wide opening angle; and 

• Maintaining an air conditioning system 

(Federal Institute for Occupational Safety and Health, 2013; Canadian Centre for Occupational Health 

and Safety, 2019b). 
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2.7.8.3     Room Temperature 
The individual's perception of the room temperature in offices depends primarily on the following factors: 

temperature, humidity, air speed and heat radiation (Federal Institute for Occupational Safety and Health, 

2010, 2015; New Zealand Government, Department of Labour & Occupational Safety and Health 

Service, 2017, 2013). 

 

The international recommendations for a healthy room temperature vary by few degrees. The air 

temperature in offices should be between 20 degrees Celsius and 22 degrees Celsius. However, it 

should not exceed more than 26 degrees Celsius unless the outside air temperature is higher, and sun 

prevention measures are implemented to reduce the air temperature. Furthermore, the recommended 

air temperature for rooms depends on the work-related physical activity performed by the labour. Thus, 

lower air temperature between 16 and 19 degrees Celsius is suggested for rooms used for physical, very 

active occupations. The position of the environmental measuring instrument must be at the height of 60 

cm for sedentary activities and 1,10 m for standing ones. The recommended humidity level should be 

between 40 and 60 per cent (Federal Institute for Occupational Safety and Health, 2013, 2015; New 

Zealand Government, Department of Labour & Occupational Safety and Health Service, 2017). 

 

Working in conditions of thermal discomfort or continuous movement between different rooms with a 

high-temperature difference could affect the health negatively. Typical symptoms are fatigue, 

concentration problems and colds. Conjunctivitis or neck and back pain often result because of 

temperatures that are too cold or fast-moving air (New Zealand Government, Department of Labour & 

Occupational Safety and Health Service, 2017; Wittig-Goetz & Rundnagel, 2018).  

 

Measures to achieve a comfortable room air temperature are: 

• Airing and ventilation;  

• Green and aquatic plants; 

• Individually controlled air conditioning system directly in the workplace; and 

• Placing printers, copiers and other unnecessary electrical equipment in separate rooms  

(Bux, 2006). 
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2.7.8.4     Noise 
Sound, measured in decibels (dB), is a vibration that spreads in waves from the noise source. The 

abbreviation “A” is added for explicit measurement according to human sound hearing. Loud sound 

equates to a high decibel level. In the workplace, the sound sources are often mixed, such as direct 

noise at the workstation, indirect noise from the background, and reflected noise (ACC, 2010; United 

States Department of Transportation, 2018).  

 

Sound with a decibel level of over 60 dBA is perceived as loud by the majority of people. Continuous 

loud noise is stressful for the human body and can cause illness and permanent hearing damage. Other 

adverse effects are fatigue, nervousness, tenseness, isolation and impairment of the performance. It 

could also result in changes to personal characteristics, for instance, a higher level of aggression and 

antisocial behaviour. Regardless of the sound intensity, individuals perceive noise differently, for 

example, squeaking sounds. This means that even soft noise or music could be bothersome and cause 

mental stress in some people (Swiss Federal Office for the Environment, 2018; Federal Ministry for the 

Environment, Nature, Conservation, Building, and Nuclear Safety, 2014; WHO, 2019b). The following 

table shows the sound levels in decibels and the individual perception of noise: 
 
Table 2-22: Perception of Noise (ACC, 2010; Federal Ministry for the Environment, Nature, Conservation, Building, and 
Nuclear Safety, 2014) 

Level Examples Decibel 
(dBA) 

Individual Perception of 
Noise 

1. Stage 
 
30-65 dBA 
Mental reactions 
 

Whispering or ticking of a quiet clock 30  Very quiet 

Whispering 40 Fairly quiet 

Normal conversation 50 Normal 

Ordinary conversation within one metre of 
one another or office noise 

60 Normal to loud 

2. Stage 
 
65-90 dBA 
Physical reactions 

Loud conversation, a car within ten metres 70 Loud to very loud 

Hand saw, heavy traffic noise 
 

80 Very loud 

3. Stage 
90-120 dBA 
 
Ear pain and hearing 
damage 

Table saw, a loud production hall 90 Very loud 

Bulldozer 100 Very loud to unbearable 

Jackhammer 110 Unbearable to painful 

Aeroplanes 120 Pain threshold 

 
Prevention measures 
The first choice is to eliminate the noise source. If this is not possible, an alternative approach is to 

absorb, damp or insulate the noise source, for example, by enclosing the noise source. As a final option, 

an attempt should be made to minimise the exposure to noise through the use of Personal Protective 

Equipment (ACC, 2010).  
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2.7.8.5     Walking Distances in the Workplace 
Walking promotes health and fitness. Research shows positive effects on lowering blood pressure, which 

simultaneously decreases the risk of coronary disease and stroke. Long-term benefits might be better 

sleep quality, less body weight and faster recovery from illnesses. On the other hand, lack of exercise 

and a sedentary lifestyle has become a primary risk factor for health problems and illnesses such as 

diabetes (WHO, 2015; Canadian Centre for Occupational Health and Safety, 2016).  

 

Most healthy adults can walk between 4,000 and 18,000 steps per day without severe discomfort. 

Research results consider less than 5,000 steps per day as a sedentary lifestyle, 5,000 to 7,499 steps 

as physically inactive, and more than 7,500 steps as physically active. For a healthy way of life, research 

evaluations suggest 7,000 to 8,000 steps per day, whereas other experts recommend 10,000 steps per 

day (Tudor-Locke et al., 2011, 2012). However, some research points out that too much walking in the 

workplace could cause fatigue, orthopaedic discomfort or muscle pain, particularly for aged workers 

(Welton et al., 2006). 

 

There is a paucity of published studies that measure the distances walked during the working day of RNs 

and HCAs in hospitals and RACF. Research findings in a hospital setting show that RNs walk 

approximately 8,000 steps (6.6 kilometres) in a 12-hour shift. This means around 750 steps (580 metres) 

per hour. The study indicated no significant differences between weekdays or weekends. There is a 

slight difference of 6% in the walking distance during the day shift compared to the night shift, because 

of higher patient activity and movement required for diagnostic tests. What makes this study interesting 

is that one RN walked an average of 6.8 kilometres per shift, caring for five patients. However, there was 

no significant difference in the distance when just three patients were assigned to the RN. On the other 

hand, when there was just one patient more allocated to the RN, she had to walk one kilometre further. 

It seems there could be a threshold. According to the current state of research, the correlation between 

walking distances and the effect on nursing care quality is unknown and should be investigated (Welton 

et al., 2006). 

 

2.7.9     Quality Indicators for Health and Safety Working Conditions 
2.7.9.1     Leadership Support for RNs and HCAs 
“Leadership has numerous definitions, but the key inherent components of all definitions are vision, 

communication, ability to encourage and develop people, and ability to bring about innovative change” 

(Klainberg & Dirschel, 2010, p. 4). Besides different leadership styles, such as democratic, authoritarian 

or laissez-faire, strong leadership attitudes assess and understand situations and problems. Also 

important is the ability to deal with different staff behaviours and communication skills, in order to achieve 

common understanding and acceptance (Huber, 2013). RNs and HCAs appreciate a meaningful job and 

expect confidence and recognition of their work from their superiors. The nursing staff wants to be 

confident that the superior will take care of the basic needs within the workplace, for instance, safety 

(Klainberg & Dirschel, 2010). This means that the head of the nursing staff should develop and provide 

https://www.ccohs.ca/
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individual supervision and support for the RNs and HCAs, in order to assure well-being in the workplace 

(Crowell, 2015). 

 

Leadership quality indicators are, among others, when employees 
• are able to ask their superior for advice and direct support; and 

• receive appreciation from their superiors for their good work;  

(State Services Commissioner, 2009; Klainberg & Dirschel, 2010). 

 

2.7.9.2     Orientation Programme and Training for new Employees 
The orientation time for graduate and even experienced RNs and HCAs at a new workplace could be 

challenging and stressful (Dellasega et al., 2009). High turnover of nursing staff is time-consuming and 

cost-intensive, amounting to approximately 24,000 NZD per turnover for the employer. Furthermore, it is 

associated with team tension, a temporary decrease in productivity and negative impacts on the quality 

of nursing care (North et al., 2013). Therefore, the nursing staff policy should be strategic, and the 

turnover kept as low as possible. A systematic orientation programme for new RNs and HCAs promote 

advantages for the RACF, the nursing staff and the residents, because of the employee: 

• understands the vision, values and model of care faster; 

• recognises the responsibilities and areas of competence sooner; 

• reaches their personal performance level in terms of giving nursing care in a new work environment 

more quickly; 

• is integrated into the existing team within a short time; and 

• develops a higher bond to the new workplace (Dellasega et al., 2009). 

 

The orientation programme should include an assessment of the new employee’s needs for a successful 

work transition. This includes a clear discussion about the support provided, the expectations regarding 

the quality of nursing care and performance indicators for evaluation. Crucial information should be 

provided in a handbook or manual. Fundamentally, it should include the health, safety and hygienic 

requirements and a description of the position, the nursing care standards and the quality assurance 

instruments. It is recommended that a summary checklist with all the induction topics, individual 

development plans with milestones, meetings with the supervisor and an obligatory timeline be used 

(Dellasega et al., 2009; Stark, 2014; Ministry of Business, Innovation & Employment, 2013).  

 

In the literature, there is no standard definition regarding orientation programme schedules nor little 

evidence on what a successful orientation programme should contain. However, there is evidence that 

orientation programmes should have a systematic approach, such as the first working day for general 

induction with a visit to the building, the ward and the supply facilities. For the first day, the health and 

safety induction is of great significance because of the explanation of the potential hazard sources, 

personal protective equipment and emergency and fire alarm procedures in the workplace (Stark, 2014; 
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Employment New Zealand, 2016). Another three to five days should be planned for general nursing 

orientation on the ward (Sandau & Halm Margo, 2010).  

 
2.7.9.3     Number of Work-related Injuries 
Employees at workplaces with high health and safety standards are better protected from injuries and 

harm than those who work with poor regulations. Thus, the measurement of work-related injuries is a 

quality indicator for working conditions concerning health and safety (Workplace Safety & Prevention 

Services, 2011). However, as international work-related injury figures have shown for decades, it is 

almost impossible to avoid all accidents, but the common objective is to minimise them (ILO, 2005; 

DGUV, 2016; Statistics New Zealand, 2015; ACC, 2014, 2016). 

 

The ACC (2014, para. 1) defines a work-related injury in New Zealand as an “injury that occurs when 

the person is: 

• at a place for the purpose of working 

• having a break from work for a meal or a rest 

• in a vehicle that transports them to/from work, provided the vehicle is supplied by and under the 

direction of the employer 

• travelling to/from treatment for a previous work-related personal injury”. 

 

“The injury can either be due to an accident or have happened by a gradual process (e.g. Occupational 

Overuse Syndrome, disease or infection) related to the person’s work” (ACC, 2014, para. 2). According 

to this definition, the calculated annual average injury rate is 2.25 per RACF in New Zealand.  

Table 2-23 provides an example of the calculation of average injuries per RACF per year. 

 
Table 2-23: Calculation of Average Injuries per RACF per Year 

 Number/ Formula Source 
Number of rest homes in  
New Zealand. 

675 Ministry of Health, 2016 

Number of injuries at RACF from 01/01/2014 to 
31/12/2015 

3,033 in two years, this means 
an average of 1,516 in one year. 

ACC, 2016b 

Average injuries per RACF in one year. 2.25  
(1516/ 675= X) 

 
 

 
 
2.7.9.4     Roster Changes 
Numerous studies consider a massive challenge to generate an appropriate roster for RNs and HCAs to 

meet the legal requirements and also satisfy residents and nursing staff expectations. It has been proven 

in theory that a roster with predictable influencing factors is moderately easy to develop. However, the 

theoretical approach is challenging to implement in practice, due to unpredictable influences, for 

instance, nursing staff absenteeism, emergencies or the required nursing qualification, related to the 

fluctuating health status of residents (Petrovic & Berghe, 2012). 
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The working hours/times and the number of working days in a row are strongly associated with the state 

of physical and mental health of RNs and HCAs. There is evidence that well-planned rosters with less 

nursing staff substitution promote better nursing care quality and well-being for the RNs and HCAs 

(Geiger-Brown et al., 2004; Petrovic & Berghe, 2012).  

 

Through a lack of nursing staff and a high level of substitution of sick colleagues, the recovery time of 

the RNs and HCAs are minimised. This means working more weekends, and further rotating shifts in 

order to meet the residents’ care needs continuously. After a short period, this could lead to work-related 

strain and likewise to sick-leave of the RNs and HCAs who replace those who are ill. In particular, a four 

times greater risk of depression is associated with working more than 50 hours a week, or more than two 

weekends, or two double shifts of 12 hours in a month in a RACF. Shifts longer than 8 hours and breaks 

shorter than 20 minutes could also cause somatisation, anxiety and depressive symptoms. Working more 

than six days a week means an increased risk of depression and somatisation (Geiger-Brown et al., 

2004; Wipp & Sausen, 2018).  

 

However, there is little evidence about how often RNs and HCAs replace staff in a week or month. The 

German Nurses Association (DBfK) recently, investigated roster related working conditions through a 

survey of 797 participating RNs and HCAs at RACF, showed that in one month, 3.5% never have to 

substitute for colleagues, 47% do so once or twice, 38% do so at least three and up to four times and 

approximately 12% do so more than five times. More than 30% of the participants do not consider 

replacement of colleagues to be personally stressful, but two third express a negative impact on the 

work-life balance and family commitment (German Nurses Association, 2016). 

 

2.7.9.5     Job Satisfaction 
There is a considerable volume of research on job satisfaction in different settings. There is evidence 

that satisfied employees are one of the key factors for the success of an organisation, regardless of the 

sector (Lorber & Savič, 2012). This means that if RNs and HCAs are generally satisfied with their jobs, 

then the organisational commitment is high, leading to more productivity and lower staff turnover (Castle 

et al., 2007; Klainberg & Dirschel, 2010). On the other hand, job satisfaction is negatively correlated with 

stress, strain, workload, burnout syndrome and routine in the workplace (Lu et al., 2005; Best & Thurston, 

2014). However, the decision for remaining with or leaving an organisation is mainly based on a rational 

and less emotional decision, and the importance of the job satisfaction factors is prioritised individually 

(Solinger et al., 2014).  

 

Job satisfaction is a generic term with various sub-factors. This includes motivation, leadership style, 

communication, staff involvement, transparent decision-making processes, level of trust and as 

professional development, interpersonal relations, collegial teamwork, relational atmosphere, outcomes 

of conflict and wages, particularly for nursing care-related workplaces (Kalisch et al., 2010; Lorber & 

Savič, 2012). 
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2.7.10   Workplace Health Promotion (WHP) 
Globalisation indicates a higher level of competition for many companies in the national and international 

markets. Cost pressure often tightens working conditions and workload, which could lead to adverse 

effects on employees’ health. However, labour is an enormous potential of an enterprise (Federal 

Institute of Occupational Safety and Health, 2007; Crawford et al., 2010).  

 

The European Network for Workplace Health Promotion (ENWHP) defines workplace health promotion 

as a “combined efforts of employers, employees and society to improve the health and well-being of 

people at work. This can be achieved through a combination of improving the work organisation and the 

working environment, promoting active participation, and encouraging personal development” (European 

Network for Workplace Health Promotion, 2017, p. 1). Age-related body degradation can be slowed, and 

musculoskeletal symptoms for employees older than 50 years can be prevented (Crawford et al., 2010). 

Besides the positive health effects for the workers, the advantage for an organisation is financial savings 

due to less staff absenteeism and more productivity in the workplace (Federal Institute of Occupational 

Safety and Health, 2007).  

 

The majority of the research findings demonstrates a significant beneficiary effect due to workplace 

health promotion programmes and a positive Return On Investment (ROI) in the medium and long-term. 

The expected ROI is three to one, meaning a saving of three dollars per one dollar investment. It is 

estimated that 30% to 40% of absenteeism due to illness can be avoided with the implementation of an 

effective workplace health promotion programme (Federal Institute of Occupational Safety and Health, 

2007; Goetzel & Ozminkowski, 2008; Goetzel et al., 2014). Research indicates that the design of a 

workplace health promotion programme should be orientated on the following elements: 

 
Table 2-24: Elements of a Workplace Health Promotion Programme (Cancelliere et al., 2011; Goetzel et al., 2014). 

Elements Examples 

Health education • Personal competence improvement 
• Change to a  healthier lifestyle  

Supportive social and physical 
environments 

• Supervision, counselling and moderated reflection 
regarding personal and organisational expectations 

• Developing and implementation of policies based on a common 
acceptance 

An integrated programme in 
the organisation context  

• The health programme objectives should be in line with the 
organisation’s aims 

• Integrating the health programme’s initiatives into the 
workflows of all departments within the organisation 

Employee assistance • Supportive leadership  
• Cooperative organisation culture 

Medical services • Labour health screenings 
• Vaccinations  
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Isolated and occasional health promotion activities are rarely effective. Therefore, successful workplace 

health promotion programmes are planned in advanced and implemented systematically. As a first step, 

an organisational audit on the current health promoting state and future potentials is recommended. The 

key to success is individually generated health programmes for the workers (Goetzel & Ozminkowski, 

2008; Goldgruber & Ahrens, 2010; Cancelliere, 2011). 

 

There are several interventions for health promotion available. The selection is crucial and should be  

related to the initial organisation assessment results and to evidence-based activities, which contribute 

positive mental and physical effects, such as stress reduction, physical activities, education, 

communication skills, less tension through conflict management, healthier nutrition, redesign of 

workflows, ergonomics and back pain interventions and anti-smoking initiatives (Goldgruber & Ahrens, 

2010). For physical exercise particularly, it is more beneficial when programme participants exercise at 

shorter time intervals rather than fortnightly or monthly. This keeps the motivation high and results are 

perceivable sooner (Rongen et al., 2013). 

 

Workplace Health Promotion based on Antonovsky's Concept of Salutogenesis 
The concept of the Salutogenesis provides a theoretical explanation approach and framework for a better 

understanding of workplace health promotion interventions and effects. It can be applied in order to 

develop workplace health promotion in different organisations, such as public hospitals or RACF 

(Reinshagen, 2008).  

 

In 1979, Aaron Antonovsky presented a comprehensive concept of health promotion, entitled 

Salutogenesis. Through the implementation of the salutogenic approach in healthcare systems and 

economies, it would be possible to save financial resources by decreasing the number of medical 

treatments, less work-related absenteeism and higher productivity (Antonovsky, 1996; Reinshagen, 

2008).  

 

The theoretical questions based on Antonovsky’s concept of Salutogenesis are: how can some humans 

remain healthy and others not, although they are all exposed to the same hazards. What is so special 

about people who do not get sick, despite the extreme demands on them? (Bengel et al. 2001). This 

question implies a paradigm shift because “pathogenesis works retrospectively from disease to 

determine how individuals can avoid, manage, and/or eliminate that disease. Salutogenesis works 

prospectively by considering how to create, enhance and improve physical, mental, and social well-

being” (Becker et al., 2010, p. 1). 
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Antonovsky's Health Perspective  
The state of health and disease exists as a continuum between two poles. Both are variable and not in 

a static condition. This means nobody is entirely healthy or entirely ill; for instance, a person with lower 

paraplegia cannot walk anymore but has no mental and upper body limitations. On the other hand, 

people can have cancer at an early stage, and not recognise it. The question is no longer whether 

someone is totally sick or healthy, but how far a person’s health status is from one of the poles (Bengel, 

2001). 

 
Figure 2-8: Antonovsky's Health and Disease Continuum 
 
Stressors/ Generalised Resistance Resources (GRRs) 
Through interaction, the extent of health is determined by stressors and generalised resistance resource 

factors. The stressors do not make people sick per se, but they can cause physical and mental disorders. 

Diseases occur when the generalised resistance resources cannot balance the stressors (Bengel, 2001). 

Table 2-25 presents a listing of examples of stressors and resistance resources. 

 
Table 2-25: Stressors and Resistance Resources (Antononvsky, 1996; Lindström & Eriksson, 2005) 

Stressors and Examples Generalised Resistance Resources (GRRs) and 
Examples 

Physical stressors 
Reduced physical condition, less independence, 
injury, loss of muscle mass, age 

Physical resources 
Good physical condition, strong immune system 

Physical environment stressors 
Unfavourable climatic factors, noise, hazards, strong 
temperature differences 

Physical resources 
Healthy environment, clean air, healthy climate 
factors, good working conditions 

Mental stressors 
Lack of social integration, divorce, loneliness, not 
being loved or accepted, bullying, poor working 
conditions 

Mental resources 
Social integration, being loved and accepted, reliable 
friends and family, job satisfaction, individual 
development opportunities 

Social stressors 
Social exclusion, oppression, limited freedom, 
unemployment, poverty, war 

Social resources 
Peace, freedom, a good supply of goods and nursing 
and medical services 

 
 
Sense of Coherence 
The Sense of Coherence (SoC) is the core of Antonovsky's concept of Salutogenesis. One of the 

conclusions is; if demanding external conditions for people are comparable, then the individual SoC 

determines how well people can use personal resources to preserve their health (Lindström & Eriksson, 

2005). The SoC consists of these main attributes: 
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Meaningfulness 
The belief, as an optimistic person, that life is meaningful, exciting and worth taking care of and the ability 

to develop meaningfulness for life situations or actions. Also, the competence to empathise emotionally, 

for example, an RN who has compassion with an aged and highly dependent person (Antonovsky, 1996; 

Lindström & Eriksson, 2005; Reinshagen, 2008). 

 
Comprehensibility 
The trust, self-confidence and ability to understand, interpret and accept a given challenge in life. The 

expectation that one will not be forced into random and arbitrary situations without having the personal 

resources to overcome them. For instance, job changes because of redundancy in the company 

(Antonovsky, 1996; Lindström & Eriksson, 2005; Reinshagen, 2008). 

 
Manageability 
The consideration that adequate resources are available to cope with the demands and stressors. The 

competence to trust other people in life. The ability to organise and accomplish tasks, for instance, to 

finish a project even if some milestones are hard to achieve (Antonovsky, 1996; Lindström & Eriksson, 

2005; Reinshagen, 2008). 

 

The SoC is developed through meaningfulness, comprehensibility and manageability, by encouraging 

life experiences, for instance, due to the positive feedback of parents, teachers or supervisors. These 

could be: overcoming challenging situations, winning a game, receiving excellent marks, or taking on 

great responsibility and receiving credit for it. On the other side, negative responses about behaviour, 

actions and confidence cause lower SoC. To sum up, life experiences influence the SoC, and new life 

challenges have an impact on the SoC in turn. This leads to a certain momentum (Franke & Antonovsky, 

1997; Reinshagen, 2008).  

 

Antonovsky developed factors in a questionnaire to measure the individual sense of coherence scope. 

Accordingly, meaningfulness consists of eight factors, comprehensibility of 11 factors and manageability 

of ten factors (Antonovsky, 1993). However, in scientific circles, the measurement approach is discussed 

controversially because of different research results in relation to validity and reliability. The original 

sense of coherence scale correlates very highly with mental health rather than with physical health. 

Flensburg-Madsen et al. (2006) amended the scales to increase validity and reliability for measuring 

physical health without success. The results of this scale once again showed high validity and reliability 

in terms of mental stress and behaviour. Further research must be done in order to determine the specific 

factors required for the evaluation of physical health (Flensborg-Madsen, 2005, 2006). In order to 

improve the overview of the elements, this figure combines the health and disease continuum, stressors, 

generalised resistance resources and the sense of coherence. 
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Figure 2-9: Overview of the Elements of Salutogenesis  
 

The level of the Sense of Coherence (SoC) and the health status achieved are not permanent. 

Depending on positive and negative life experiences, the SoC can fluctuate or decrease after a peak. 

Therefore, in order to keep a high level of SoC, it is necessary to confront and overcome life challenges 

continually. People with a low SoC level tend to avoid these situations because they are afraid, and 

through a lack of self-confidence, they are not able to confront it mentally. Often, these people use the 

same inappropriate approaches to overcome delicate situations due to a lack of other coping strategies. 

However, without achievements, no matter how small they are, it is difficult to increase the SoC 

(Reinshagen, 2008).  

 

The following figure shows the interaction between the Sense of Coherence (SoC) and a stress situation. 

It explains why some people have a physical and mental breakdown while others benefit from their high 

level of SoC to preserve their health. 
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Figure 2-10: Interaction between the Sense of Coherence (SoC) and a Stress Situation 

 

Workplace health promotion activities could be integrated into an organisational framework with the focus 

on both individual employees and staff and team development. Personal health promotion activities could 

take the form of workshops for RNs, HCAs and teams in order to identify stressors and generalised 

resistance resources factors. Individual development plans could help to increase and stabilise the 

Sense of Coherence (SoC) (Reinshagen, 2008).   
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2.7.11   Critical Reflection 
The development of healthy and safe workplaces and working conditions is difficult due to their 

complexity and the influencing factors (WHO, 1994, 2010; ILO, 2014). The physical parameters for 

measuring the work environment have been investigated far more than the mental ones (ACC, 2010; 

ILO, 2014; Federal Institute for Occupational Safety and Health, 2010a, 2010b, 2011, 2013, 2015, 2016). 

Overall, for a better understanding and in order to get the whole picture, some fragments are missing: 

for example, unwanted absorption of drugs through breathing or skin contact, or other issues that are 

highly individual and therefore difficult to determine, such as the perception of odour.  

 

From a holistic perspective, the individual consideration of a healthy and safe workplace and working 

conditions could differ from international standards and recommendations, for example, employees who 

start sweating by nature at over 18 degrees Celsius room temperature and workers who suffer from a 

hormone imbalance prefer a cooler working space. This indicates that it might not be possible to meet 

all the standards and requirements for workplaces and working conditions and labour expectations at 

the same time.     

 

Antonovsky's concept of Salutogenesis contributes to a fundamental change in defining health and 

disease. The core of the concept is the Sense of Coherence (SOC), and the explanation approach in 

order to increase health-related recourses. However, there is a limitation; research found out that the 

factors required to determine the physical status are not very reliable. In contrast, the factors required to 

determine the mental parameters are approved scientifically. Antonovsky's Salutogenesis could be 

implemented for a workplace health promotion programme, but other approaches for measuring the 

physical parameters are needed (Flensborg-Madsen, 2005, 2006; Reinshagen, 2008).  

 

Regardless of the positive contribution through workplace health promotion programmes, there is also a 

limitation due to the implementation. The employer could motivate and encourage labour to participate 

in the programme voluntarily, but ultimately, each person remains responsible for his health and 

willingness to take action to improve it. In the medium and long-term, workplace health promotion must 

be in a reasonable cost-benefit ratio for the enterprise. Otherwise, further investment could be reduced 

or cancelled (Confederation of German Employers' Associations, 2016). 

 

The next chapter continuous on the quality explanation in a nursing care context. This includes a 

philosophical nursing care background and the transfer of the Donabedian’s Structure-Process-

Outcomes Model into legal requirements of nursing care which concludes with an overview of reliable 

quality indicator for measuring nursing care quality.  
  

http://www.ilo.org/public/english/
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2.8     Nursing Care Quality 
2.8.1    Nursing Philosophies, Theories, Models, and Definitions 
Nursing care philosophies, theories, and models are contributing frameworks to understand nursing care 

as an academic discipline and profession. As an academic discipline, nursing is the study of science, 

seeking evidence of phenomenon, coherence, and knowledge. On the other hand, nursing as a 

profession is providing a valuable health service to society (McEwen, 2014). 

 

Philosophical exploration in nursing is essential for reflection and critical evaluation of the profession in 

the context of its vision and mission (Bruce et al., 2014). To undertake this, nursing philosophies present 

a “broad understanding that advances the discipline and its professional application” and “sets forth the 

meaning of nursing phenomena through analysis, reasoning, and logical argument” (Alligood & 

McFarland, 2018, p. 47), for instance Florence Nightingale´s “Modern Nursing” and Kari Martinsen´s 

“Philosophy of Caring” (Alligood, 2014). 

 

In the critical philosophical thinking approach, nursing theories can be established and be discussed. To 

do this, the theoretical thought-construct needs to be documented (Brandenburg, 2007). “Nursing 

theories describe, explain, or predict outcomes based on relationships among the concepts of nursing 

phenomena” (Alligood & McFarland, 2018, p. 47), for example, Madeleine M. Feininger’s “Culture Care 

Theory of Diversity and Universality” and Afaf Ibrahim Melee’s “Transitions Theory” (Alligood & 

McFarland, 2018, p. 339). 

 

The nursing conceptual models “specify a perspective and produce evidence among phenomena 

specific to the discipline” (Alligood & McFarland, 2018, p. 47). This includes perspectives for “critical 

thinking about persons, families, and communities and for making knowledgeable nursing decisions 

(Alligood & McFarland, 2018, p. 164) such as Dorothea E. Orem`s “Self-Care Deficit Theory of Nursing”, 

Martha E. Rogers`s “Unitary Human Beings” and Dorothy E. Johnson`s “Behavioral System Model 

(Alligood, 2014, pages 180, 198, 273). 

 

Besides the theoretical approaches, national and cultural values, religion, lifestyles, finances, 

technology, education, and legislation have a strong influence on the understanding and implementation 

of nursing care. Leininger, a nursing professor and theorist, highlights that culture care theories and 

knowledge are the pathways to provide reasonable nursing care in awareness of cultural sensitivity 

(Leininger & McFarland, 2006).  

 

In New Zealand, the Treaty of Waitangi, for instance, influences practical nursing care by bringing in 

practices that respect the Māori culture and supports the Māori health model Te Whare Tapa Whā. The 

Nursing Council developed a strategic-plan in 1994 to improve nursing care practice and education 

standards to ensure and include Māori culture expectations and specific health needs (Papps, 2002). An 
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example of this is the acknowledgement of the participation of the family/ whānau in the health treatment 

plans for Māori (Nursing Council of New Zealand, 2011). 

 

One of the many impacts of globalisation is the growth of the international workforce movement in the 

healthcare sector. The United Kingdom, The United States of America, and New Zealand are considered 

as nurse-importing nations with an increasing number of overseas qualified nurses and healthcare 

assistants. This phenomenon raises the question of a universal understanding of what nursing care 

means (Brooks, 2010; McFarland, 2014; Montayre, 2016).   

 

In literature, there is a comprehensive body of nursing care definitions. According to the various 

influencing factors, they differ in detail. However, an institution such as the WHO and the International 

Council of Nurses (ICN) are postulating predominantly aligned definitions: 

 

“Nursing encompasses autonomous and collaborative care of individuals of all ages, 

families, groups and communities, sick or well and in all settings. Nursing includes the 

promotion of health, prevention of illness, and the care of ill, disabled and dying people. 

Advocacy, promotion of a safe environment, research, participation in shaping health 

policy and in patient and health systems management, and education are also key 

nursing roles” (International Council of Nurses, 2002, para. 3). 

 

A problem with this explanation is that the expression “disabled people” which is considered politically 

incorrect and should be replaced with a commonly accepted term such as people with limitations or 

disabilities. The emphasis should be on people or person as a human being instead of their barriers 

(Rose, 2004; Center for Persons with Disabilities, 2012). 

 

The American Nurses Association place emphasis on the role of advocacy in nursing care: 

 

“Nursing is the protection, promotion, and optimization of health and abilities, prevention 

of illness and injury, facilitation of healing, alleviation of suffering through the diagnosis 

and treatment of human response, and advocacy in the care of individuals, families, 

groups, communities, and populations” (American Nurses Association, 2016, para. 1). 

 

Virginia Henderson, an RN and nursing theorist, highlights her understanding of palliative care as a part 

of nursing care:  
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“The unique function of nurses in caring for individuals, sick or well, is to assess their 

responses to their health status and to assist them in the performance of those activities 

contributing to health or recovery or to dignified death that they would perform unaided 

if they had the necessary strength, will, or knowledge and to do this in such a way as to 

help them gain full or partial independence as rapidly as possible” (Henderson & Nite, 

1978, p. 15). 

 

However, the definition of nursing care has also to be considered in a national and local context, and this 

is important for internationally qualified and overseas working nurses and healthcare assistants (Brooks, 

2010; McFarland, 2014; Montayre, 2016).   

 

2.8.2    New Zealand Health of Older People Strategy 
Countries have to prepare their healthcare systems at all levels to provide better care for older people in 

their societies (WHO, 2015). As previously noted in chapter one, New Zealand declared the “Health of 

Older People Strategy” in 2002 and revised it in 2016. This framework describes five actions fields, which 

are “People-powered”, “Closer to home”, “Value and high performance”, “One team”, “Smart system”. In 

order to achieve the strategy aims, various healthcare organisations provide medical treatment and 

nursing care for aged people, in the form of public hospitals, home-care services, and RACF. To enhance 

the outcome for New Zealanders, the latest Health of Older People Strategy aligns with the overarching 

New Zealand Health Strategy. The Health of Older People Strategy is a framework and guidance for the 

18 District Health Boards to plan, develop and implement local approaches to support depended and 

aged people (Ministry of Health, 2016d, 2018a). In accordance with the national strategy and objectives, 

the focus is on long-term residential care. A performance framework with various Acts, standards, and 

requirements are given to RACF providers to complete at a micro and implementation level (Ministry of 

Health, 2016d, 2018a). 

 

2.8.3    Influencing Factors for Nursing Care Quality in Residential Aged Care  
Considering the discussion of what quality means in a healthcare context concept, it challenges the 

understanding of how nursing care quality could be influenced (Kurji, 2015; Murray, 2017). The literature 

on nursing care quality in residential aged care highlights that the qualification and skill-mix of the nursing 

staff is an essential factor best nursing practice, but the required capability and capacity to meet resident 

needs appears as not always available (Carryer et al., 2010). A high turnover and absenteeism rate of 

RNs and HCs which is related to high workload, mental stress, and lack of resources affects the continuity 

and quality of providing nursing care to residents negatively (Friedli, 2003; North et al., 2013; ISO, 2017). 

The research investigated that a lack of nursing staff correlates with the appearance of a higher number 

of adverse events while providing direct and indirect nursing care and the omission of nursing care 

measures (Harrington, 2016; Henderson et al., 2016). For instance, drug administration errors are a 

common adverse event in RACF and often related to the lack of qualification of the nursing staff. 

However, there are more reasons which contribute to medication errors, such as confusing medication 

names, and appearance of the drugs (Kosari, 2018). 

https://en.wikipedia.org/wiki/Virginia_Henderson#CITEREFHenderson_.26_Nite1978
https://en.wikipedia.org/wiki/Virginia_Henderson#CITEREFHenderson_.26_Nite1978
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Nursing staff who feels profound, supported and professionally supervised by superiors express a higher 

job satisfaction which influences their attitude and motivation to provide high-quality nursing care 

services positively (Wan et al. 2010). Higher job satisfaction among nursing staff influences nursing care 

directly, such as less falls and pressure ulcers (Plaku-Alakbarova et al. 2018).  

 

Resident-centred care means providing the support that a resident remains independent as long as 

possible. This includes the Activities of Daily Living which are, for instance, mobility, nutrition, and 

personal hygiene. To implement this approach in practice, work routines and nursing care services 

should be organised and illustrated transparently according to the identified needs of the residents (Wan 

et al., 2010; Edemekong, 2019).  

 

Environmental related factors identified in the literature such as the building design of the RACF, interior 

materials and equipment, noise, light, and temperature also affect nursing care quality outcome (Joseph 

et al., 2016). 

 

Whitehead (2012) focused on the investigation of reliable direct nursing care quality factors which 

influence the nursing care outcome in residential aged care. The findings are described in Chapter 2.8.5 

InterRAI Quality Indicators for Long-Term Nursing Care after the explanation of the nursing care 

requirements in New Zealand. 

 

2.8.4    Required Nursing Care Quality in RACF in New Zealand  
RACF, which are certified under the Health and Disability Services (Safety) Act 2001 of New Zealand, 

has to meet the Health and Disability Services Standards (Number 8134.0 to 8134.3 from 2008) in order 

to provide a minimum level of nursing care quality. These standards cover consumer rights, 

organisational management, safe and appropriate environment, infection prevention, restraint 

minimisation, and a continuum of safe practice service delivery (Ministry of Health, 2013a, 2016c). 

 

Based on the Aged Related Residential Care Service Contract, there are more detailed requirements 

given to the nursing care providers by the District Health Board. This includes providing comprehensive 

information for new residents and keeping the clinical documentation accurate and up to date. Also 

developing policies, such as a code of residents’ rights, which must include all the requirements of the 

Code of  Health and Disability Services Consumers' Rights. The individual needs of residents must be 

identified and in particular the cultural traditions, values, and beliefs of Māori residents and their relatives 

(Ministry of Health, 2013a). RACFs in New Zealand also must implement actions to fulfil the requirements 

of these Acts: 
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Table 2-26: Overview of relevant Acts for RACFs (Ministry of Health, 2013) 

Act Year Act Year 
Food Hygiene Regulations  1974 Health Practitioners Competence Assurance 2003 

Health  1956 Medicines 1981 

Health and Disability Commissioner  1994 New Zealand Public Health and Disability 2000 

Health and Disability Services (Safety)  2001 Privacy 1993 

Health and Safety in Employment 1992 Social Security 1964 
 

Furthermore, the Aged Related Residential Care Service Contract demonstrates various specific 

demands for the provider. According to the Donabedian's quality framework, these minimum standards 

are adopted and ordered in structure, process, and outcome as it is shown in the following chapters. 

 

2.8.3.1     Legal Requirements for the Nursing Care Structure Quality  
RACFs are obliged to maintain the property, building, and infrastructure for the residents. This includes 

providing food, laundry and cleaning services. Also furniture, equipment for general mobility, common 

aids, dressings, continence products, and personal and medical care. The provider must develop policies 

and documents about their philosophy and service overview. A clinical record system must be provided 

to the nursing staff, and the records have to be current. To ensure the continuity of nursing services, 

policies and processes must be developed and described for these organisation elements (Ministry of 

Health, 2013a): 

 
Table 2-27: Overview Policy related Requirements for RACF (Ministry of Health, 2013a) 

Elements Related to 
Major incident and emergency plans Top management 

(Owner, CEO, Manager) Risk management 
Occupational health and safety 
Recognition of people’s rights and abuse prevention 
Quality improvement and assurance programme  Top management/  

Nursing management 
Personal grooming, hygiene and infection control Leadership 
Assessing, managing and monitoring each resident’s behavioural 
problems 

Nursing management 
(Manager, Charge RN, Primary RN) 
 Clinical procedures relevant to the needs identified in the individual 

resident’s care plan 
Continence management 
Event of the death of a resident 
Falls prevention programme 
Health education and disease prevention 
Management of challenging behaviour 
Medication, wound, and pain management 
Physical mobilisation, transfers, and transportation  Nursing management 

 Preservation of privacy and dignity 
Providing culturally safe care 
Restraint including strategies to minimise the use of restraint 
Resuscitative status 
Sexuality and intimacy 
Skin management 
Spirituality and counselling including the availability of chaplaincy 
Complaints procedure Quality management 
Safe food handling Catering management 
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The structure specification also includes the number and qualification levels of RNs and HCAs who have 

to meet the residential needs at all times. At RACFs (Hospital Level), there must be at least one 

registered RN and a minimum of two nursing staff present at all times (24 hours a day and seven days 

a week). A clinical and residential manager has to be on duty to ensure a minimum standard of quality 

of nursing care and service is being provided. They are responsible for individual nursing staff 

development and quality assurance. The nursing care provider must implement a roster plan with 

employees names and work hours to give evidence about their presence. For the new nursing staff, a 

systematic orientation program must be provided (Ministry of Health, 2013a).  

 

2.8.3.2     Legal Requirements for the Nursing Care Process Quality  
There are comprehensive requirements for how to organise the nursing care and service in an 

appropriate way for RACFs and also to inform residents. This includes the following areas:  

 
Table 2-28: Age-related residential care services agreement (Ministry of Health, 2013a) 

Areas Examples 

Laws and Policies • advising residents about their legal rights based on laws and policies 
• a signed contract between the facility and the resident or legal representative 
• provision of pharmaceuticals, dressing, and supplies 
• reporting figures about the occupancy of the RACF 
• written information about the need assessment to claim the residential subsidy 

Admission | Discharge • the procedure of admission, transfers, or discharge 
• comprehensive information about the admission and welcoming 

Nursing Care and 
Services 

• a needs assessment, care planning, and regular evaluation to provide individual 
nursing care and service 

• comprehensive information about nursing care and service  
• close cooperation with a general practitioner and other health professionals 
• documentation to ensure and prove the medical treatment on-site 
• activity, social, and entertaining programmes 

Organisation | 
Workflows 

• a hand-over report to warrant the information transfer between the nursing staff 
• implementing and improving all the organisation elements as shown in Table 2-25 

 

2.8.3.3     Legal Requirements for the Nursing Care Quality Outcome  
The RACF must achieve the given structure and process quality parameters for the nursing care and 

service along with the following:  

• recognise, integrate, and assist the resident's culture, beliefs, and individual preferences; 

• provide healthy and safe accommodation; 

• involve the resident or legal representatives in the decision-making; and 

• consider and acknowledge the family assistance as a beneficial network  

(Ministry of Health, 2013a).  
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2.8.5    InterRAI Quality Indicators for Long-Term Nursing Care   
InterRAI is a non-profit international collaboration of scientists and clinical practitioners in more than thirty 

countries which are promoting evidence-based resident assessment instruments for different health care 

settings. The objective is to improve nursing care for dependent people through identified risks and a 

guided approach to solving related health problems (Morris et al., 2010; InterRAI, 2019c). As a 

fundamental fact, the “InterRAI process places the person at the centre of the assessment and includes 

their needs and the views of family/whānau and support people so that services can be delivered in a 

responsive way” (InterRAI New Zealand Governance Board & TAS, 2016). The assessment tools are 

evidence-based to identify health risk for residents and collect valid clinical and social data. The 

implemented instruments are recognised for reliability and validity due to robust and continuous research 

evaluation (Morries et al., 2010; InterRAI, 2019c).  

 

Besides other InterRAI assessment systems such as Acute Care, Home Care, or Palliative Care the set 

for Long-Term Care Facilities (LTCF) “enables comprehensive, standardized evaluation of the needs, 

strengths, and preferences of persons receiving short-term post-acute care in skilled nursing facilities as 

well as persons living in chronic care and nursing home institutional settings“ (InterRAI, 2018, para. 1). 

For the evaluation of the resident's health status, various scales such Pain-scale, Activities of Daily Living 

(ADL) Hierarchy, and Cognitive Performance Scale (CPS) can be utilised (InterRAI, 2018). 

 

Clinical Assessment Protocols (CAPs) 
The CAPs are the core of the InterRAI assessment system. The main benefit is to identify and interpret 

resident health care needs systematically. The nursing staff can develop and implement preventive 

measures and evaluate nursing care treatment. Each CAP has overall defined objectives of nursing care, 

which makes it measurable and evaluable, for instance, hours of physical activity (Morris et al., 2010).  

 

CAPs for Long-Term Care Facilities (LTCF) includes 27 different CAPs in total (Morris et al., 2010). 

Among all, these CAPs ensure high recognised reliability: physical activities promotion, activities of daily 

living, social relationship, pain, pressure ulcer, urinary incontinence, and bowel conditions (Mories, 2003; 

Whitehead, 2012; Kim, 2015). Table 2-29 provides an overview of CAPs and their level of reliability 

investigated by Morris, Whitehead, and Kim. The highest level is designated as one and marked with 

green colour and lower level with the number two and white colour.  
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Table 2-29: Overview of InterRAI CAPs (Morris et al., 2010) 

 Level  
 
Morris et al.,  
2002  

Level  
 
Whitehead,  
2012 

Average Cohen’s 
Kappa  
Kim, 2015 
 

Functional Performance CAPs 
Physical Activities Promotion One One 0.83 
Activities of Daily Living One One 0.85 
Physical Restraints Two  0.79 
Social Life CAPs 
Social Relationship One One 0.76 
Clinical Issues CAPs 
Falls Two  0.92 
Pain One  0.78 
Pressure Ulcer One  0.83 
Urinary Incontinence One  0.88 
Bowel Conditions   0.91 

 

Quality Indicators (QI) 
InterRAI developed reliable quality indicators to determine and monitor the nursing quality outcome for 

Long-Term Care Facilities (LTCF). The quality indicators are linked to the respective assessment 

instrument. However, it cannot cover the whole picture of all inherent quality characteristics; it only 

indicates the scope of excellence (Morris, 2010; InterRAI, 2019d). A measurable InterRAI quality 

indicator consists of a numerator, denominator, and covariates, as shown in Table 2-30. 
 
Table 2-30: Example of a Quality Indicator Calculation (Morris, 2010) 

 Incidence example  Formula Result 
Numerator Falls of residents in May 2010 35 (35-5)/ 120 0.25 
Denominator All residents in the facility 120 
Covariates Falls of residents because of alcohol intoxication 5 

 

Quality indicators are fundamentally classified as: 

 
Table 2-31: Outcome Classification for Quality Indicator (Morris, 2010) 

Type Definition Example 
Prevalence “The number of existing cases of a specific disease in a given 

population at any given time, regardless of when the disease 
developed” (Biomedical Editor, 2016, para. 3) 

Diabetes, chronic 
pain, cancer 

Incidence “The number of new cases of a specific disease in a given population 
over time” (Biomedical Editor, 2016, para. 2) 

Falls, wounds, 
infections 

Change in 
status 

“Make or become different” (Oxford Dictionaries, 2019, para. 1) The decrease in 
physical functioning 

 
The nursing care quality outcomes of RACF becomes more comparable to each other, and international 

results could be included in the benchmark due to unadjusted quality indicators such as the percentage 

of residents in daily physical restraints (Morris, 2010).  
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Implementation and comparisons of InterRAI Quality Indicator in The United States of America 
The United States of America (USA) utilising the InterRAI quality indicators to developed a national 

database known as the Minimum Data Set (MDS) from more than 15,000 RACF. These services are 

reporting the data regularly, and external inspectors review the validity by random controls. Due to the 

comprehensive data, the public and interested parties can be informed about the nursing care quality 

outcome of each RACF. Also, detailed information is available about inspection results, penalties, and 

staffing such as the nursing staff qualification and hours per resident provided by Registered RNs or 

HCAs (Medicare, 2016; United States Department of Health & Human Services, 2016). The overview of 

the selected quality indicators is based on an average calculation of the outcomes for the USA and its 

different states. Table 2-32 provides an example of a comparison between two facilities for the  nursing 

care quality indicator based on the percentage of long-stay residents with a urinary tract infection (lower 

percentages are better): 

 
Table 2-32: Average Comparison of Nursing Care Quality Indicator in the USA (Medicare, 2016) 

 

 

The following table illustrates the total number of residents and nursing staff per minutes and resident 

per day of two different facilities: 
 
Table 2-33: Comparison of RN related time per RACF Resident in the USA (Medicare, 2016) 

 Average 
Facility Facility State USA 

1.
 E

xa
m

pl
e 

Total number of residents Facility A 
525 

New York 
167 

 
86 

Total number of registered RN staff minutes per 
resident per day 

79 
minutes 

97 
minutes 

102 
minutes 

Correspondence RN minutes per resident per day 38 
minutes 

44 
minutes 

51 
minutes 

2.
 E

xa
m

pl
e 

Total number of residents Facility B 
26 

Columbia 
131 

 
86 

Total number of licensed RN staff minutes per 
resident per day 

143 
minutes 

127 
minutes 

102 
minutes 

Correspondence the RN minutes per resident per 
day 

71 
minutes 

76 
minutes 

51 
minutes 

 
InterRAI implementation in New Zealand 
Since July 2015, InterRAI, the comprehensive clinical care assessment for Long-Term Care Facilities 

(LTCF), has been compulsory in all RACF in New Zealand. These facilities collect the LTCF data, which 

is stored centrally by InterRAI and controlled by the Ministry of Health New Zealand (Ministry of Health, 

2018b; InterRAI, 2019b). 
  

Average 
Facility State USA 

Facility A 
2.9% 

New York 
4.5% 

 
4.8% 

Facility B 
11.5% 

Columbia 
4.9% 

 
4.8% 
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The first InterRAI Data Analysis Annual Report in New Zealand  
The InterRAI Data Analysis Annual Report 2014/2015 is the first one which informs in detail about the 

health status of dependent and aged people since the compulsory implementation of InterRAI for all 

RACF in New Zealand in 2015. Since then, more than 70,000 assessments have been completed in a 

year, and the evaluation of a wide range of healthcare output has become possible (InterRAI, 2019a). 

For some of the most reliable InterRAI outcome quality indicator, these scales are utilised: 

 
Table 2-34: Overview selected InterRAI Outcome Scales (Morris et al., 2002, 2010; Whitehead, 2012; Kim, 2015; InterRAI 
New Zealand Governance Board & TAS, 2016) 

Clinical Assessment 
Protocols (CAPs) 

Outcome 
Scales 

Scores or Classification Results 
Assessments  

Physical Activities 
Promotion 

 • Low level of physical activity (less than 2  
hours of activity over 3 days) 

• Normal level of physical activity 

n.n. 
n.n. 
n.n. 

Activities of Daily 
Living 

Self-
performance 
Hierarchy Scale 

• Very/ total dependence (5-6) 
• Extensive/ maximal assistance (3-4) 
• Independent/ limited assistance (0-2) 

24% 
21% 
55% 

Social Relationship Cognitive 
Performance 
Scale 

• Triggered for care when the resident feels 
 lonely has a reasonable level of cognitive 
 assets, and can at least understand others. 

n.n. 
n.n. 
n.n. 

Pain Pain Scale • Daily severe/ excruciating pain (3-4) 
• Less than daily pain/but not severe (1-2) 
• No pain (0) 

  3% 
50% 
47% 

Pressure Ulcer Pressure Ulcer 
Risk Scale 
(PURS) 

• High to very high (4-8) 
• Moderate (3) 
• Very low to low (0-2) 

10% 
15% 
75% 

Urinary incontinence Urinary 
Incontinence 
Scale 

• Level 4-5 Frequently incontinent/ incontinent 
• Level 2-3 Infrequently/ occasionally  

incontinent 
• Level 0-1 Continent 

21% 
45% 
34% 

 

In the coming years, more and more comprehensive and robust InterRAI data will be available for 

scientists, experts and the public in New Zealand. The outcomes of the quality indicators and other 

health-related figures will enable the comparison between the different District Health Boards (DHB) and 

nations such as The United States of America, Canada, and New Zealand which have implemented 

InterRAI (InterRAI New Zealand Governance Board & TAS, 2016; Medicare, 2016; InterRAI, 2018, 

2019d). 
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2.8.6   Critical Reflection   
The literature indicates that some nursing models were promoted with a significant contribution to nursing 

practice but not able to provide profound evidence. Therefore, the evidence about the effects in these 

cases is unclear (McCrae, 2014). However, a successfully implemented nursing model could help to 

build bridges between the theoretical and practical nursing approach (Meehan, 2012). The focus on 

theory-based and evidence-based practice could contribute more reliability to the progress in the 

understanding of nursing care phenomena (McCrae, 2014). 

 

Nursing care is diverse in regards to culture, values, and religion. Postulating a holistic and universally 

acceptable definition is hardly feasible. In western culture countries such as USA, Germany, or New 

Zealand RACFs are essential for the national wide provision of nursing care for the old and dependent 

people. These countries require structure, process, and outcome standards to gain a degree of nursing 

care quality. Legal inspections are utilised to ensure the fulfilment of the legal requirements. 

However, from the quality management perspective, it is known that external control only does not 

improve quality. Internal quality assurance activities and resulting actions are the recommended 

approach to reach higher performance levels. 

 

Reliable quality indicators are focusing on the measurement of objective parameters such as pressure 

ulcer or urinary incontinence. Based on this data and results national and international performance 

comparison between RACFs are practicable. This outcome could help to determine best practice and 

improvement demands. It is essential to bear in mind that incidence related quality indicator comparisons 

between RACFs should be adjusted in regards to the present residential risk groups, for example, 

pressure ulcers risk for people with paraplegia. Otherwise, facilities with an extraordinary high-risk group 

would receive disadvantages due to a higher, not preventable occurrence of health damages, for 

instance, pressure ulcers. However, the extent of the existing InterRAI data set in New Zealand is less 

powerful than from other countries such as the USA due to the larger population and longer application 

time since the 90s (InterRAI, 2018). 

 

One question that needs to be asked is how reliable and valid is the InterRAI reported data through the 

RACF. Occasional controls by inspectors cannot evaluate all the transferred data to the InterRAI central 

data centre. Also, the scope of competence of RNs to implement the residential assessment and risk 

scales to gain InterRAI data sets is not entirely evaluated. Since 2015 the RNs have been educated for 

this new task. Due to the low long-term experience of RNs, it should be considered that handling mistakes 

could occur. Therefore, the New Zealand InterRAI data may not be as reliable in the early years of 

implementation. 

 

The focus on nursing care quality is closing the literature review, and the next chapter describes the 

methodology and methods of this research. The hypotheses and study questions direct the research 

approach to provide robust answers and recommendation. 
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Chapter 3:     Methodology and Mixed Methods  

 

“If we knew what we are doing it would not be called research, would it?” 

Albert Einstein (n.d.) 

 

 
3.1     Introduction 
This chapter outlines the research philosophy and methodology to understand the theoretical framework 

of this study. The hypothesis, objectives, and contribution to the knowledge are defined, followed by the 

description of the study design and implemented mixed methods. Reliability, validity, and objectivity are 

discussed to align this research with scientific rigour. Then the chapter presents the research field, 

access, and recruitment inclusive of a detailed explanation of the quantitative and qualitative data 

collection methods, procedures, and analysis approach. The final section highlights the study risks and 

the confidentiality agreement based on ethical approval. 

 

3.2     Research Philosophy and Methodology  
The methodology is the theoretical science-based framework that highlights the philosophical 

perspective and paradigm of a research design. Referring to a methodology clarifies the academic 

thinking and assumptions of a researcher and promotes transparency of how a phenomenon is 

investigated aligned with an appropriate theoretical framework, rigorous procedures, and methods 

(Kuhn, 1962; Neuman & Robson, 2007; Adams et al., 2014). There have been debates and discussions 

about the understanding, interpretation, and meaning of methodologies and the rise of new perspectives 

or modifying existing thinking approaches, which are typically indicated with “neo” or “post”, for instance, 

post-modernism (Giddings & Grant, 2006). 

 

Ontology, Epistemology, and Axiology are philosophical assumptions on realities and research 

approaches. This means that the foundation of a study, hypothesis, and research questions should be 

aligned with one of those perspectives:  

• Ontology asks the question ‘what is the nature of the world and being?’ 

• Epistemology is concerned about what is knowledge and how is it compound. 

• Axiology is interested in how values are incorporated into research. 

(Küpers & Pauleen, 2013; Bryman, 2016; Bender, 2018) 

 

Research is guided by a philosophy that influences the methods of choice and discussion of the results. 

Different philosophies are preferred related to the research field, such as social sciences or mathematical 

sciences. The following research philosophies are commonly used in science: positivism, critical realism, 

interpretivism, post-modernism, and pragmatism (May & Williams, 2002; Sousa, 2010). 
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Positivism related research holds that reality is measurable objectively. The aim is to identify universal 

circumstances that can be generalised to define relationships and predict future events. This paradigm 

consists of a deductive framework that follows a value-free and objective approach. According to this 

paradigm, the research process is rigorous and derived from a hypothesis. The quality of a study is 

benchmarked to validity, reliability, and objectivity parameters. Philosophical assumptions such as an 

ontology add independence and one universal reality, epistemology highlight casualisation, and the 

axiology adheres to a value-free interpretation (Adams et al., 2014; Aliyu et al. 2014; Saunders, et al, 

2016). 

 

The understanding of critical realism is that the researcher’s senses and perceptions could influence the 

research accuracy and therefore cause biases. From an ontology perspective, this means that the 

sample should be stratified and independent, while epistemologists argue that realities are social 

constructions, and the supporters of the axiology assumptions point out that the researcher accepts a 

cultural background, which is an inevitable influence factor but must be minimised.  

 

The assumptions of the interpretivist research paradigm are based on a social framework that represents 

reality and manifests in its constructs. The goal, therefore, is to understand the meaning of those 

constructs and the roles of individuals and human groups, the epistemological perspective. Interpretivist 

research is an inductive approach, and values influences that are present to some extent by the 

participants and researcher, the axiology perspective. The research process contains a flexible approach 

to exploring participant’s information and experiences to reach high levels of trustworthiness and 

authenticity, the ontological perspective (Cavana et al., 2001).   

 

Post-modernism thinking encourages the researcher to explore power relations and emphasizes 

suppressed, unnoticed, and not in-depth observed phenomena to describe an alternative perception of 

reality. This philosophy approach strives to provide alternative views on phenomena in contrast to 

traditional ways of perception and thinking. Oncologists are particularly interested in the social construct 

based on relations, while epistemologists question ‘what is adequate knowledge?’ and ‘can it be 

considered as the truth?’ however, axiologists require a reflexive and value-orientated research 

undertaking (Saunders, et al., 2016). 

 

Following the pragmatism philosophy means identifying problems and then deriving the research 

approach accordingly with the aim to contribute practical solutions rather than complex theoretical 

outcomes. Pragmatism provides the opportunity to build bridges between quantitative and qualitative 

purist ideologies. However, this practical research approach is criticised by theorists and researchers, 

who claim that pragmatism is failing to be considered as a purely academic discipline. An ontological 

perspective enlightens pragmatism with the practical assumption that reality is based on ideas and 

experiences. The epistemology-based thinking highlights the importance of a practical meaning of 

knowledge while axiology views manifests that pragmatism related investigations are influenced by the 

certainties and uncertainties of the researcher (Johnson & Onwuegbuzie, 2004; Bacon, 2012). 
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From a critical point of view, Adams et al., (2014) states that there is a multiplicity of ‘isms’ in science, 

such as social constructivism, which are described in literature and taught at universities, however, it 

could be argued that some of those research philosophies follow a more populist trend instead of 

consolidating on robust academic discussions. 

 

The philosophical positions chosen for this study were positivism with an epistemological perspective. 

This was justified because of the research hypothesis which required to answer it and the determination 

of the relationships between Health and Safety and nursing care quality data sets. A rigorous research 

process is derived from the hypothesis and both are described in the following section. Giddings & Grant, 

(2006) state that the combination of positivism philosophical thinking and mixed-methods implementation 

is one of the favoured scientific approaches to investigate complex phenomena. 

 

3.3     Research Hypothesis, Objectives, and Contribution to the Knowledge 
The health of employees can be at risk in workplaces, when they are exposed to physical and mental 

risk factors such as hazardous substances (WHO, 2005; Industrial Accident Prevention Association, 

2007; Federal Institute for Occupational Safety and Health, 2016). From the nursing staff’s perspective, 

stress factors at public hospital workplaces were recognised as team communication problems, moral 

dilemmas, and working with less competent colleagues (Woods et al., 2015). A research gap was 

identified in the necessity for a better understanding of mental stress and strain factors for RNs and 

HCAs at RCAF settings. 

 

The first research question, in the international literature, is what are the quality indicators that promote 

workplace health, safety, and optimal working conditions for RNs and HCAs in RACF? The second 

question, in the international literature, is what are the quality indicators for nursing care quality in RACF? 

 

The research hypothesis “Optimal workplace health, safety and working conditions in RACF promote 

high-quality nursing care for residents” is based on the assumption that workplaces in RACF, which are 

surrounded by a healthy and safe environment and health-promoting working conditions, affect the 

nursing care quality outcome positively. 

 

According to the hypothesis, the first research goal of this study is to identify the key factors of health 

and safety workplaces and working conditions from the perspective of RNs and HCAs. The second one 

to determine the correlation between the quality indicators for health and safety workplaces and working 

conditions, and nursing care quality in RACF. 

 

 

The research contributes to the theory and practice for a better understanding of mental stress and strain 

factors from the RNs and HCA’s perspective. The impact on theoretical and practical terms are defined 

in Table 3-35.  
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Table 3-35: Research Impact on Theory and Practice 

Impact on Theory 
1. A theory of how occupational health and safety quality indicators affect nursing care quality in RACF. 

 
2. A better understanding of the importance of the key factors for health and safety workplaces and working 

conditions for RNs and HCAs in RACF. 
 

Impact on Practice 
1. A model for the best practice of developing health and safety in RACF. 

 
2. A practical tool for planning health and safety workflows to avoid work overload for RNs and HCAs in 

RACF. 
 

 

3.4     Research Design and Mixed Methods Approach 
The design of a study is a comprehensive plan to demonstrate coherence in how research objectives 

can be achieved and from the hypothesis derived, questions answered. This includes the explanation of 

the choice of appropriate methods, data collection strategy, analysis approach, the need for resources, 

time frame for the potential implementation, risks for the researcher and participants, and ethical 

concerns (Sauders et al., 2016). In other words, the research intention and problem lead to the 

appropriate type of design, such as case study, experimental, cross-sectional, descriptive, longitudinal, 

or mixed-method (Christensen et al., 2014). 

 

In science, different theoretical assumptions and research methods are used to generate new knowledge 

(Gray, 2014). In the 19th and 20th centuries, quantitative and qualitative methods were conducted and 

discussed by scientists in different research fields, such as social sciences. Quantitative orientated 

purists highlight that the theoretical framework of quantitative research is to measure and describe 

realities and phenomena deductively to verify the hypothesis. This includes identifying relationships 

between variables and predictions. Large sample sizes and big numerous data sets are predestined for 

quantitative research. To manage this, measurements are undertaken to gain data for a statistical 

analysis which also includes various tests to demonstrate validity, objectivity, and reliability. Biased 

influences are minimised or even avoided through standardisation processes that allow replication to 

evaluate findings by independent researchers. The quantitative research results are predominately 

presented in tables, charts, and narrative descriptions (Cavana et al., 2001; Teddlie & Tashakkori, 2009; 

Creswel, 2018). 

 

 

On the contrary, purists of the qualitative community refer that their theoretical background is based on 

the perspective that individuals in groups create complex reality behaviour constructs. The aim is to 

understand people’s social interactions in different settings to investigate their convictions, opinions, and 

values. The sample size is generally smaller in comparison to quantitative research. The data sets often 

contain words, descriptions of social behaviour, and transcripts of interviews.  
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For the analysis of the data, explanation models are commonly executed. Appropriate approaches are 

also developed, explained, and conducted by individual researchers However, when the researcher 

communicates directly with the participant; thus, there is a risk for bias (Cavana et al., 2001; Teddlie & 

Tashakkori, 2009; Creswel, 2018). 

 

Mixed methods are a combination of both quantitative and qualitative methods. Creswell and Clark 

(2007) state that its “central premise is that the use of quantitative and qualitative approaches, in 

combination, provides a better understanding of research problems than either approach alone” 

(Creswell & Clark, 2007, p. 5).  In other words, one main advantage of the mixed methods approach is 

that it includes multiple perspectives on a phenomenon. This study was based on a mixed-methods 

design with both qualitative and quantitative approaches and consisted of four phases in total. 

 

The first phase of this study included an initial audit to confirm that each of the RACF workplaces 

complied with New Zealand’s legal Health and Safety requirements, and a rudimental quality 

management system is implemented. Through a nursing staff survey, mental stress and strain factors in 

the workplaces in RACF were identified. The technical measurements were conducted to determine the 

extent of meeting international recommended environmental health and safety standards by the 

participating RACF. Non-participation observation was executed to identify high-risk nursing activities 

and to calculate the respective workload.  

 

In the second phase, a card inquiry activity was arranged to explore more detailed knowledge about 

mental stress factors and stress reduction strategies from the RNs and HCAs’ perspectives. The third 

phase focused on the correlation coefficient analysis between the environmental Health and Safety, 

working conditions, and InterRAI CAPs indicators to answer the hypothesis and research questions of 

this study. The development of a “Theory of Achieving Health and Well-Being in the Workplace”, “Model 

for Developing Health and Safety Workplaces and Working Conditions” for best practice, and a “Planning 

Tool for Implementing Healthy and Safe Workflows” was obtained in the final phase.  

 

 

 

 

 

 

  



Chapter 3: Methodology and Mixed Methods 
__________________________________________________________________________________ 

 

Page | 80  

 

Figure 3-11 illustrates an overview of the study design. 

 

Figure 3-11: Overview of the Study Design 
 

 

The study design presents a total of six methods that were conducted in this research to answer the 

hypotheses and research questions. The selection of the methods was according to the elements of a 

workplace defined by the World Health Organisation and International Labour Organisation and 

illustrated in the “Adapted Model for Explaining a Workplace from a Systemic Perspective” described in 

Chapter 2.7.2.  The justification of the selected methods is described in Table 3-36.  
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Table 3-36: Justification of the selected Research Methods in this Study 

WHO  
and ILO 

Workplace 
Definition 

Relevant for  
RACF workplaces 

Selected 
method for 

investigation 
and analysis  

Justification  
of the method 

selection 

Contribution to answer the 
hypotheses and research 

questions of this study 

 
Workplace 
Environment 

• ACC Workplace 
Safety Management 
Practices 

• Auckland Council 
Building Warrant of 
Fitness (BWOF) 

Audit 
 

To verify the 
compliance with ACC 
and Auckland Council 
Health and Safety 
requirement 

To ensure that minimum Health and 
Safety requirements for workplaces 
and working conditions in the 
participation RACFs are met 
 

 
Psychosocial 
Workplace 
Environment 

• Working in the 
nursing profession is 
identified with high 
levels of stress 

Survey with a 
specific mental 
stress and 
strain 
questionnaire 

To generate 
anonymous data with 
a verified and specific 
developed 
questionnaire for 
stress in RACFs 
settings 

The results contributed a 
fundamental (Survey) and specific 
(Card Inquiry Activity) understanding 
of the key factors of Health and 
Safety workplaces and working 
conditions from the perspective of 
nursing staff 
 Card Inquiry 

Activity 
To sort and visualise 
group discussion 
results with a 
systematic approach 

 
 
 
 
 
 
 
Physical 
Workplace 
Environment 

• Relevant 
environmental 
Health and Safety 
factors for indoor 
rooms and offices: 
Temperature, 
humidity, noise, and 
lighting 

Technical 
Environmental 
Measurements 

To achieve reliable 
and objective data 
which can be 
compared to 
environmental 
standards 
 

 
 
 
 
 
 
 
 
The results of the “Physical Work 
Environment” data contributed to the 
Health and Safety workplaces and 
working conditions data set to 
determine the correlation with the 
nursing care quality data (InterRAI) 
 
 

• Identified high 
physical workload 

• High risks of work-
related injuries 
because of lifting, 
holding, carrying, 
pushing and pulling 

High-Risk 
Nursing 
Activity and 
Workload 
Observation 
and 
Calculation 

To gain quantitative 
data to demonstrate 
the workload and risks 
working in RACFs and 
evaluate it with the 
“Key Indicator Method 
Manual Handling 
Operations 
Assessment” 

• Extensive walking in 
the workplace could 
cause fatigue and 
orthopaedic 
discomfort 

Pedometer 
Measurement 
 

To generate reliable 
and objective data 
which can be 
compared to other 
study results 

 InterRAI data 
set 

International 
recognised and 
compulsory 
documentation system 
for RACFs to 
document nursing 
care quality outcomes 
in New Zealand 

The analysis of the InterRAI data set 
provided the nursing care quality-
related variable to determine the 
correlation with the quality indicators 
for Health and Safety workplaces and 
working conditions in RACFs 
 

WHO, 2010; 
ILO, 2015, 
2016b, 2019a 

Welton, 2006; Heins et 
al., 2008; WorkSafe 
Victoria, 2014; 
Ravenswood et al., 
2014; Woods et al., 
2015; Hamann, 2015; 
DGUV, 2015, 
Woodhead et al., 2016 

Professional 
Association for 
Health 
Services and 
Welfare, 2002, 
2013, 2014; 
Ovchinnikova 
et al., 2015; 
Hoffmann & 
Kiehne, 2016 

 Heins et al., 2008; WorkSafe Victoria, 
2014; Ravenswood et al., 2014; 
WHO, 2015; Woods et al., 2015; 
Hamann, 2015; Woodhead et al., 
2016 
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The selected methods have been implemented in other investigations, but there is dissimilar research 

found in the literature which aimed to demonstrate a correlation between Health and Safety and nursing 

care quality data in RACFs. Therefore, direct comparison and related discussion about the chosen study 

methods were limited; however, future investigations in this field could consider this method approach in 

awareness of the critical reflection and described limitations. The identification of the described 

correlations above, made this research innovative and was an original contribution to knowledge. 

 

3.4     Reliability, Validity, and Objectivity 
Validity is considered as the scope in which empirical instruments and methods mirror reality. The higher 

the validity, the more confident an investigator can be to investigate the research phenomena which were 

intended. Developing validity in a research approach is essential and should be performed in different 

subcategories, such as internal and external validity, construct validity, and measurement validity. 

Reliability is related to validity, which means that no indicator can perform without the other one to the 

satisfaction of science standards (Bryman & Bell, 2015). For this mixed-method research, several 

measures were implemented to increase the reliability and validity of the study, as shown in Table 3-37. 

 
Table 3-37: Addressing Reliability, Validity, and Objectivity in Mixed Methods Approach 

 Addressed in 
Criterion Quantitative Methods Qualitative Methods 
Reliability Ensuring reliability transparency of the 

survey through Cronbach’s alpha test and 
addressing stability by pre-testing. 

Applying methodological and rigour research 
throughout implementing methods and analysis. 

Validity Implementing method and analysing data triangulation to achieve confidence in the study 
results. 

Internal Validity Identifying potential bias and systematic errors. Minimising or avoiding it based on a rigour 
throughout the research process. 

External Validity Achieving a representative sample size in 
the calculation of a number of beds of 
RACF in the defined research field. 

Implementing methods in the workplace of the 
participants and avoiding an artificial situation is 
increasing the generalisability among nursing 
staff in RACF. 

Construct 
Validity 

Conducting direct and derivative 
instruments and methods which are 
developed and evaluated by professionals 
and scientists. 

Ensuring consistency of meaning through 
reflective practice and critical thinking.  

Measurement 
Validity 

Ensuring recordings are undertaken with 
calibrated meters and measurement points 
are within a physically plausible range.  

 

Objectivity Recruiting of the RACF approach is 
according to a computer randomised list. 
 

Recruiting the nursing staff approach is random, 
which means there was no previous selection of 
potential participating nursing staff. 
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3.5     Research Field, Access, and Recruitment 
The research was implemented in the Greater Auckland Region because more than a third of New 

Zealand’s population lives there (Statistics New Zealand, 2013). The three District Health Boards (DHB), 

Auckland, Waitemata, and Counties Manukau, organise and fund health care services in this area. In 

total, 183 RACF with an average of 55 beds per facility provided long-term nursing care services for 

dependent and older people during the study time (Statistics New Zealand, 2013; Ministry of Health, 

2016a). Table 3-38 provides an overview of the inclusion and exclusion criteria for RACF to participate 

in this study. 
 
Table 3-38: Inclusion and Exclusion Criteria for Study Participation 

Inclusion Criteria Explanation/ Reason 
• Nursing and rest homes that may or may not 

have had secured dementia and specialised 
psychogeriatric units which are certified under 
the Health and Disability Services (Safety) Act 
2001 of New Zealand 

• To guarantee minimum comparability between RACF 

• Implemented InterRAI Resident Assessment 
Instrument for Long-Term Care Facilities (LTCF) 

• To establish the proposed correlation approach for 
phase four of the study design 

• Consent for the participation of the managers 
and nursing staff 

• The ethical approval of this study requires consent 
letters of the manager and nursing staff to participate 
voluntarily 

• Valid certificates for “ACC Workplace Safety 
Management Practices” and “Auckland Council 
Building Warrant of Fitness (BWOF)” 

• To ensure that minimum Health and Safety 
requirements for workplaces and working conditions 
are met 

Exclusion Criteria Explanation/ Reason 
• Public hospitals and home-based care services • Major differences in the organisation structure and 

service and therefore it would be a different research 
field 

• RACF with less than 20 and more than 180 
resident beds 

• To avoid that only a few RACF cover the proposed 
sample size in number of beds 

• To avoid a high number of participating RACF which 
would differ greatly from the proposed sample size in 
number of facilities 

• Nursing staff who were not willing to be part of 
the study and signing the provided consent letter 

• The ethical approval requires written consent of all 
nursing staff who are willing to participate voluntarily 

• Employees who were involved in non-direct care 
roles such as administration 

• Non-direct care roles are not in the research focus and 
therefore not included in the ethical approval 

 

Sample Size 
In research, it is crucial to collect the appropriate data to answer the hypothesis and research questions 

according to the study design and implemented analytic approach. This means that the extent of the 

data set such as small or big does not necessarily answer whether the data is capable of analysis and 

meets academic criteria for reliability, validity, and objectivity (Luckhaupt, 2008). 

 

The advantages of large sample sizes and data sets are the reduced risk of random errors and 

identification of small effects. For a stratification analysis, a bigger data set is recommended. However, 

the related time and costs for a comprehensive data collection must be considered. On the contrary, 
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small sample sizes often require fewer resources but could mean a limited scope for the analysis (Adams 

et al. 2014; Luckhaupt, 2008; Christensen, 2011).  

 

In quantitative research, if the proposed sample size is too difficult to determine precisely, then a more 

extensive data collection should be preferred. This approach is not necessarily valid for qualitative 

studies because an indicator for sufficient data is the saturation of the responses of the participants which 

means that answers are repetitive (Brink et al., 2006; Creswel, 2018). 

 

Adams et al. (2014) recommend conducting research representatively. This means for a study that the 

sample sizes and stratification represent the total population in the field of investigation to derive 

generalisation based on the findings. According to the research field, this could require larger sample 

sizes and data collection (Brink et al., 2006).  

 

Complying with recommendations for the measurement frequencies of the environmental instruments 

used in this study contributed also to an extensive data set. For noise recordings, a slow time weighting 

interval of one second is preferred to identify indoor changing noise levels (Foreman, 2012). Lighting in 

rooms is influenced by daylight conditions which can vary depending on the weather and therefore 

measuring intervals between 15 seconds and one minute are recommended. To capture any changes 

in the room temperature and humidity level, a similar measuring range should be implemented (Federal 

Institute for Occupational Safety and Health, 2011; Hellwig, et al., 2012). 

 

The justification for the comprehensive data collection for this research was to: 

• achieve a representative sample of the research field to generalise the findings 

• stratify the data set in Stand-alone, Chain, and Religious and Charitable Trust RACF providers 

• implement several methods according to the definition of a workplace and working condition by the 

World Health Organization and International Labor Organization to identify triggers for the 

correlation approach to answer the hypothesis 

• ensure the recording of sudden environmental changes using short technical measurement 

intervals between two seconds and one-minute measurements. 

 

The sample size comprised a total of 17 out of 183 RACF from the determined research field and was 

stratified in three clusters named as follows:  

 
Table 3-39: Stratification of RACF Providers 

RACF Provider Definition 
Stand-alone Solely operating RACF at one designated place 
Chain Multiple operating RACF at different designated places 
Religious and Charitable 
Trust 

Solely or multiple operating RACF with a religious mission and charitable 
undertaking 
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The study sample size calculation was considered statistically representative (Confidence Interval  

+/-3; Sampling Rate 0,5; Significance Level 0,05) according to the number of beds of the RACFs in the 

defined research field. The proposed sample size consisted of the same proportion in percentage as the 

research field, and the number of beds is calculated according to it. This study achieved a slight 

oversample in the number of beds in the investigated sample size. Oversampling was maintained even 

though some beds were unavailable, for instance, due to RACF building renovation. Table 3-40 presents 

an overview of the research field, proposed and achieved a representative sample size according to the 

stratification of the RACF provider.  

 
Table 3-40: Stratified Sample Size  

 
 

 

Recruitment  
The recruitment approach was based on a randomised computer list for the stand-alone, chain, and 

religious and charitable trust RACF. The list was based on the desired sample size and generated by a 

statistician of the University of Auckland. The RACF managers received an invitation letter with study 

information in the period between September 2016 and January 2017. When there was no response to 

the initial letter, an email with the same information was sent to the same representatives two weeks 

later. A final attempt to reach the non-responding potential participants was undertaken by phone when 

another 14 days had passed. In the case of non-participation, the next RACF on the randomised list was 

approached until the proposed sample size of 962 resident beds was reached. In total, 30 (100%) RACFs 

were invited, and 17 (57%) agreed to participate (Appendix 1).  

 

None of the RACFs and nursing staff withdrew from participation after giving consent. The researcher 

met all managers in person at the corresponding RACF to prepare for the data collection day onsite. In 

14 out of 17 cases, the researcher was allowed to attend a team meeting to introduce the study methods. 

Also, the nursing staff who were working on the data collection day were informed about the study at the 

beginning of their respective shift. Subsequently, they were asked to give consent to participate 

voluntarily in the non-participation observation and card inquiry activity. All RACFs were informed about 

their results and provided with environmental recommendations (Appendix 8). 

  

Stand-Alone 97 4026 41% 7 394 41% 7 396 (+2) 39% 41% (+0%)
Chain 56 3685 38% 7 366 38% 6 401 (+35) 39% 42% (+4%)

Religious and Charitable Trust 30 2066 21% 4 202 21% 4 225 (+23) 22% 23% (+2%)

Sum 183 9777 100% 18 962 100% 17 1022 (+60) 100% 106%

Total Research Field Proposed Sample Size
RACF Provider Number of 

RACF
Number of 

beds
Percentage 
in relation to 
number of 

beds

Number of 
RACF

Number of 
beds

Percentage 
in relation to 
proposed 

sample size

Achieved Sample Size
Percentage 
in relation to 
number of 

beds

Number of 
beds

Percentage 
in relation to 
number of 

beds

Number of 
RACF
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3.6     Study and Data Collection Procedures 
The researcher collected the data and nursing staff consents in person and on-site at each RACF care 

facility. The researcher arrived between 6.30 and 6.45am at the facility and left at 11.15pm. The 

environmental measurement instruments and pedometers were checked hourly by the researcher except 

at night from 11.15pm to 7am. To collect the data, forms, and environmental meters, the researcher 

returned by 7am the next morning. The data collection plan and anonymised participating RACF can be 

seen in Appendix 1. 

 

3.6.1    Quantitative Data Collection and Analysis Approach 
The quantitative data collection approach in phases one and three of the study design included an audit, 

staff survey, environmental measurements, non-participant observation by the researcher, pedometer 

measurement, and workload calculation to reach the study aims and answer the hypothesis. In phase 

three, the InterRAI CAPs data set was incorporated into the quantitative analysis. 

 
Audit 
The audit criteria were developed in accordance with the ISO 9001:2015 standards which define criteria 

for an internationally recognised Quality Management System (QMS), ACC Workplace Safety 

Management Practices, and Auckland Council Building Warrant of Fitness (BWOF). The ISO 9001:2015 

standard is not a legal obligation for RACF in New Zealand but may be an indication of the facilities’ 

commitment to excellence. 

 

During the audit, the participating RACF managers were asked in person about the implemented quality 

and health and safety management systems in the facility. They were also asked to show the most recent 

Health and Safety and building safety certificates. The result was compared to the Health and Safety at 

Work Act 2016 and the ISO 9001:2015 in order to evaluate whether the required criteria were met. The 

results were noted in a Microsoft Office 365 Excel sheet with the categories yes and no, and were named 

according to the anonymisation code of the participation RACF by the researcher.  

 
Mental Stress and Strain Survey and Pre-test 
The implemented questionnaire was developed by the Professional Association for Health Services and 

Welfare in Germany in 2002 and re-evaluated in 2013 and 2014. The reason for utilising this 

questionnaire was because it assesses mental stress and strain levels of RNs and HCAs, specifically in 

RACFs settings. The questionnaire has been implemented several times in Germany, with a Cronbach’s 

Alpha between .530 and .810. Also, the questionnaire design is based on the “Stress and Strain Concept” 

which is explained in Chapter 2.07. The reliability, objectivity, and validity of the German questionnaire 

version for science purposes are evaluated (Occupational Association for Health Services and Welfare, 

2013; Nickel & Kersten, 2014).  
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The questionnaire was amended to meet the purposes of this study and to cover the aspects of a 

workplace and working condition by the WHO (2010) and ILO (2015). This resulted in the original 

questions being reduced from 44 to 36, and another ten questions were included, such as job satisfaction 

and the number of orientation days. In the original German questionnaire version, these Likert Scales 

are predominately used: 
 
Table 3-41: Likert Scales of the original Questionnaire 

Entirely 
Disagree 

Mostly  
Disagree 

Somewhat 
Disagree 

Neither Agree  
Nor Disagree 

Somewhat 
Agree 

Mostly 
Agree 

Entirely 
Agree 

Strongly 
Disagree 

Disagree Neither agree  
nor disagree 

Agree Strongly  
Agree 

 

Very  
poor 

Poor Acceptable 
 

Good Very  
Good 

 

However, in order to encourage the participants to give a decisive answer to a four-item scale, the option 

of “Neither agree nor disagree” was excluded, as shown in Table 3-42. 

 
Table 3-42: Adopted Likert Scales for this Research 

Strongly 
disagree 

Disagree Agree Strongly Agree  

Very Poor Poor 
 

Acceptable Good Very Good 

 

No direct questions about the employer and direct questions to identify individual participants were 

asked. A pre-test was undertaken in a RACF which was excluded from this ongoing study. According to 

the nursing staff feedback, three questions were slightly amended in the sentence structure, and five 

words were altered with clearer synonyms after a discussion with the pre-test participants. On average, 

the participants required 20 minutes to answer the questions. 

 
The survey was conducted within three weeks at 16 out of 17 participating RACFs. One of the facilities 

declined to participate in the survey because of other survey commitments. All nursing staff at the 

participating RACF received a cover sheet, study information, questionnaire, and an unlabeled envelope.  

A total of 275 out of 802 RNs and HCAs in 16 RACFs participated in this survey. This means a return 

rate of 34%, which is considered as an average in international comparison (Baruch & Holtom, 2008). 

The participants were asked to post the completed questionnaires in a sealed, non-transparent box 

placed at the nursing staff break room. After the survey period, the box was collected by the researcher. 

All questionnaires and consent letters are archived at the University of Auckland. 

 

The answers were transferred from the paper-based questionnaires into IBM SPSS Statistics Version 

25, followed by two data evaluations and clearance approaches. Missing Values were marked with “999”. 

Participants were assigned an anonymous study number for analysis. To analyse the data set, a T-Test 

Analysis, One-way ANOVA Analysis, Chi-Square Test of Independence, and Cronbach's Alpha were 

executed. For a better understanding of the background of participants, the sample characteristics were 
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determined. The results of the analysis of the questionnaires were provided in descriptive statistics and 

mean comparison. 

 

Linear and multiple regression analyses were conducted to assess the relationships between the 

variables. The analysis focus was related to the dependent variables “My state of health” and “My current 

overall job satisfaction”. To reduce the complexity of the data set and to identify relevant items of the 

questionnaire, factor analysis was conducted. These results were then used for correlation analysis 

between working conditions, environmental health and safety, and InterRAI CAPs indicators according 

to phase three of the study design.  

 
Technical Environmental Measurements 
The specific environmental measurements included “Temperature”, “Humidity”, “Noise”, and “Lighting” 

and physical movement through walking distances named “Pedometer”. These factors were selected for 

this study because of the strong influence of workplaces and the well-being of the employees (DGUV, 

2015, p. 40, 71, 73). The technical measurements were conducted in RN offices (24-hour period 

measurement) and resident lounges (12-hour period investigation). The following devices were used for 

environmental measurements and recordings:  

 
Table 3-43: Overview Technical Environmental Measurements and Pedometer Instruments 

Indicator Instrument Measurement  
Intervals 

Measurement Place/ Person 

Temperature  PCE- HT110 Every minute   
Nurse Offices,  
Resident Lounges 
 

Humidity  PCE- HT110 Every minute  
Noise PCE-322  Every second  
Lighting PCE-174 Every minute  
Pedometer Garmin Vivoactive Every second  RNs and HCAs 

 

The validity and reliability of instruments that were purchased specifically for this study are ensured by 

the manufacturer. The devices were placed in two sealed transparent containers with small holes for the 

electricity connection and measuring antennas. The first box was located on the main desk in the RN 

offices and the second one on a table in the resident lounges at the RCAF. The nursing staff and 

residents were informed on the data collection day about the purpose of the containers and advised not 

to touch, move, and unplug them. After the instruments were activated, they recorded autonomously. 

 

The data for “Noise”, “Temperature”, “Humidity, and “Lighting” were directly transferred from the devices 

to a Microsoft Office 365 Excel sheet. In the next step, the data was cleared of outliers and invalid 

recordings. For further analysis, the data of all 17 RACFs were joined in one comprehensive Microsoft 

Office 365 Excel sheet per measurement indicator.   

 

Table 3-44 provides an overview of total measurement points of “Noise”, “Temperature”, “Humidity, and 

“Lighting” and missing values in RN offices and resident lounges.  
  



Chapter 3: Methodology and Mixed Methods 
__________________________________________________________________________________ 

 

Page | 89  

 

Table 3-44: Environmental Measurement Points and Missing Values in Nurse Offices and Resident Lounges 

Nurse Offices 

1 2 3 4 

Noise 
Measurement 

Points 

Noise 
Missing 
Value 

Temperature 
Measurement 

Points 

Temperature 
Missing  
Value 

Humidity 
Measurement 

Points 

Humidity 
Missing 
Value 

Lighting 
Measurement 

Points 

Lighting 
Missing 
Value 

1,268,575 200,225 21,242 3238 21,242 3238 521,720 212,680 

 

Resident Lounges 
5 6 7 

Noise 
Measurement 

Points 

Noise 
Missing 
Value 

Temperature 
Measurement 

Points 

Temperature 
Missing  
Value 

Humidity 
Measurement 

Points 

Humidity 
Missing 
Value 

617,070 90,123 11,713 527 11,713 527 

 

The environmental data sets contain measurements of each 17 RACFs separately, and by stand-alone, 

chain, and religious and charitable trust providers, as well as a combined dataset of all provider 

measurements for the analysis. The total number of all environmental measurement points is 2,473,275 

(100%) and the missing values of 510,558 (21%). Results are shown on average, median, maximum, 

minimum, range, and standard deviation, and presented in bar charts and boxplot diagrams. The 

comprehensive data is merged to half-hour intervals over 24 hours (Nursing Offices) and  

12-hour (Resident Lounges) period in a line diagram. The line graph also highlights the recommended 

levels of international environmental standards indicated in green and thresholds indicated in red colour.  

 
Working Conditions Indicators 
The working condition indicators “Accidents”, “Roster Changes”, “Orientation Days”, and “Job 

Satisfaction” are generated by the sums of the frequencies based on the survey analysis. “Physical 

Workload (Non-Participant Observation)” and “Pedometer” indicators are gained from the outcome of 

their respective analyses. The other indicators, which are “Leadership Support”, “Organisation Culture”, 

“Mental Stress”, “Physical Health”, and “Physical Workload (Survey)” are computed in IBM SPSS 

Statistics Version 25 of a minimum of two or more items based on the factor analysis results of the 

survey. 

 
Non-Participant Observation “Key Indicator Method Manual Handling Operations Assessment” 
The “Key Indicator Method Manual Handling Operations” is a specific assessment instrument for the 

identification of high-risk physical operations in the workplace developed by the Federal Institute for 

Occupational Safety and Health in Germany in 2002. The instrument was re-evaluated in 2011 by the 

developer and later on evaluated in different studies with the result that the validity and reliability (Cohen's 

kappa coefficient of 0,61-0,80) were found to fulfil scientific requirements (Steinberg et al., 2012; Federal 

Institute for Occupational Safety and Health, 2019). The high degree of specialisation and applicability 

of the instrument was crucial for the utilisation in this study. 
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The approach of the assessment instrument is based on the frequencies of implemented high-risk 

activities, which are lifting, holding, carrying, pushing and pulling, bodyweight of the resident, and time 

and distance of conducting the risk action. The calculating formula includes the exposure time, mass to 

be moved, moving speed, ergonomic posture, and execution conditions. All points are added together 

and multiplied with a time factor.  The result is a risk number between three and 100. Risk numbers up 

to 25 are relatively safe. At levels of between 26 and 49, a risk analysis of the personal stress and strain 

level of the RN or HCA must be undertaken. At levels of above 50, the risk for work overload is very high. 

In this case, there is a need for an organisational change or technical redesign of the workplace 

(Steinberg et al., 2012).  

 

A total of 77 RNs and HCAs working in 17 RACFs participated in recording how often they implemented 

one of the high-risk nursing activities that include lifting, holding, carrying, pushing, and pulling, inclusive 

of the bodyweight of the resident throughout all shifts of a full day. Each participating RN and HCA was 

informed before their shift started on how to document the high-risk activities and related workload by 

the researcher. To document this, the nursing staff received a template. The researcher explained the 

template to each participant and highlighted illustrated examples of each high-risk nursing action 

(Appendix 7). The researcher did not accompany the RNs and HCAs while working because of respect 

for the resident’s privacy and to eliminate interference with the nursing staff’s routines. However, the 

researcher was on-site from 6.30am to 11pm for any questions and collected the forms in person after 

each shift. The same participants were also given pedometers to record how many kilometres and steps 

they took per shift (Analysis and procedure explanation in paragraph “Pedometer”). 

 

For the preparation of the analysis, the data was transferred from the paper-based checklist to a Microsoft 

Office 365 Excel sheet according to the anonymisation code of the participating RACF by the researcher. 

The results of the cumulated data analysis were transferred into the automated pdf-format “Key Indicator 

Method Manual Handling Operations Assessment” template to identify the risk levels and possible health 

hazards. The results are presented in bar charts and narrative explanations.   

 

Workload Calculation 
The workload calculation approach is based on the non-participation observation data set, as explained 

in the previous paragraph and identically categorised. For the analysis, Microsoft Office 365 Excel was 

conducted, and the workload calculation is based on the summaries of the residents’ bodyweights 

measured in kilograms and frequencies of performing lifting, holding, carrying, pushing and pulling, which 

are considered as high-risk nursing activities per shift. The workload and number of high-risk activities 

are displayed in bar charts and detailed descriptions. 
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Pedometer 
Pedometers were used to measure the walking distances of individuals while they were working without 

disturbing their workflow. The pedometers used were equipped with Global Positional System (GPS) 

capability with highly accurate satellite-based geolocation (NOAA, 2017). The pedometers recorded the 

walking distances in kilometres and steps automatically. 

 

At the end of the nursing shift, the data was checked and directly transferred into a Microsoft Office 365 

Excel sheet named according to the anonymisation code of the participating RACF. For a more in-depth 

analysis, the data was separated into staff type categories of RNs or HCAs, and a combined staff 

category. Kilometres walked and step frequencies were calculated per shift, hour, and minute. The 

results are presented in bar charts, and boxplot diagrams with the parameters average, median, 

maximum, minimum, range, and standard deviation. 

 
InterRAI Clinical Assessment Protocols (CAPs) 
Since July 2015, InterRAI, the comprehensive clinical care assessment for Long-Term Care Facilities 

(LTCFs), has been compulsory in all RACFs in New Zealand. This development provided the ability to 

compare quality indicators and nursing care quality outcomes. In the third phase of the study design, 

selected centralised resident outcome InterRAI CAPs including “Pressure Ulcer”, “Pain”, “Physical 

Activities Promotion”, “Bowel Conditions”, “Social Relationship”, “Activities of Daily Living”, and “Urinary 

Incontinence” were used as nursing-sensitive quality indicators. These particular CAPs were chosen 

because of the high reliability as identified in the literature review in Chapter 2.8. In total, 15 out of 17 

RACFs agreed to permit the incorporation of de-identified InterRAI data in the period from the 1st of 

March 2016 to the 28th of February 2017.  

 

The resident de-identified InterRAI data is used to determine the correlation between the CAPs nursing 

quality indicators, and health and safety in workplaces and working conditions indicators. The data 

access was approved by the managers of the RACFs through written consent, and the data was granted 

and provided after a successful application process by TAS (Central Region Technical Advisory 

Services). 

 

From the combined Microsoft Office 365 Excel sheet containing the InterRAI CAPs data provided by 

TAS, all CAPs were transferred separately into IBM SPSS Statistics software Version 25. Subsequently, 

the distribution of each CAP was determined. 
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3.6.2    Qualitative Data Collection and Analysis Approach 
The qualitative data collection in phase two consisted of card inquiry activity and procedures. This 

method was chosen because of the direct interaction with the participants and the simple visualisation 

approach for the discussion results to gain new in-depth knowledge about work-related stress factors 

and strategies for stress reduction from the nursing staff perspective. The outcome of the card inquiry 

activities was used to answer the first research goal of this study along with the survey findings. The card 

inquiry activity is a method element of the “Model for Developing Health and Safety Workplaces and 

Working Conditions in RACFs” which was developed based on this research.  

 
Card Inquiry Activity 
The card inquiry activity, also described as the meta plan technique, is a method to visualise responses 

of group discussions and open questions. The common implementation of the card inquiry activity is to 

ask participants to write down answers and ideas on one paper card each and pin it to a board. To 

collect, emphasise, and highlight answers, cards with different shapes and colours can be used, for 

instance, red cards for risks and green ones for ideas. During the first stage, the presenter sorted the 

cards primarily into subject clusters which represent similar thoughts and topics. Then, the participants 

were encouraged to discuss all the responses and suggest a rearrangement of the cards to different 

groups with appropriate headlines (Ovchinnikova et al., 2015; Hoffmann & Kiehne, 2016).  

 

In this study, the focus was on the identification of stress factors and stress reduction strategies of nursing 

staff and not on the individuals. Therefore, they were asked to sign consent forms but were not required 

to consent to supply personal demographics or characteristics.  A total of 46 nursing staff in 13 out of 17 

RACFs participated in the card inquiry activity on the data collection day. The requirement for 

participation was employment at a RACF as nursing or healthcare assistant staff. The card inquiry activity 

took place in the participating RACFs to minimise the effort for the participants. To ensure privacy, neither 

the manager nor other senior staff member involvement was permitted. The procedure involved a group 

of RNs and HCAs being asked to write down individual experiences of mental stress and strain factors 

in the workplace and relieving strategies on cards. Subsequently, the participants explained their cards 

in the group before the researcher collected all of them to stick them on a pinboard.  

 

Afterwards, the cards were sorted according to the main themes such as teamwork.  Each theme cluster 

was assigned with an agreed heading category by the participants. RNs and HCAs of 13 RAFCs 

participated in the card inquiry activity and stated 111 stress factors and 77 stress reductions strategies 

in total. The number of participants were considered sufficient after the implementation of the twelfth 

card inquiry activity because saturation had been achieved and reached a level of repetition and 

synonym expressions. The collected stress causes were sorted into 11 main theme groups and the 

stress reduction strategies in eight categories with appropriate headings.  
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3.7      Response and Recommendations for participating RACFs 
The participating RACF received a summary of the results of the collected environmental health and 

safety, pedometer, and survey data with brief explanations and recommendations based on international 

literature within two weeks after the data collection day (Refer to Appendix 8). All facilities were provided 

with a model of best practice of developing workplace health and safety and safe working conditions, 

and a practical tool for planning workflows to avoid work overload for RNs and HCAs which was 

developed on phase four of the study design and described and illustrated in Chapter 5.  

 

3.8      Ethical Considerations 
RACF managers and nursing staff participated in the study on signing informed consent. Their 

participation was voluntary, and there were no advantages or disadvantages to participating in the study. 

There were no health risks identified associated with participation in this research. However, nurses and 

healthcare assistants could have been concerned to participate in the card inquiry activity and survey 

because of the sensitive relationship between employer and employee. The managers of the 

participating RACF assured nursing staff that participation or non-participation would not affect their 

employment status or relationship with the organisation. The survey and non-participating observations 

were anonymous and confidential. Confidentiality and privacy were assured for all managers, nurses, 

and healthcare assistants. Only centralised and de-personalised databases were used to gather nursing 

care quality indicators.  

 

Ethical approval was granted by the Auckland Human Participants Ethics Committee of The University 

of Auckland on 12/07/2016. Reference number 017503. 

 

3.9      Critical Reflection and Limitations 
The majority of the New Zealand population lives in the Greater Auckland Region, where this study with 

its representative sample size took place (Statistics New Zealand, 2013). However, it must be noted that 

a sampling error might affect sample size because RACF of different cities and rural areas were not 

included. The working conditions in these settings may be different, which could affect the measurement 

and outcome of the implemented methods.  

 

The manufacturer of the environmental measurement instruments used in this study guarantees high 

precision of their devices. However, the number of identified missing values in this analysis may have 

impacted the results. Also, the Global Positioning System (GPS) for devices has its limitations with a 

maximum of 4.9-meter inaccuracy, which means the data of the pedometer measurement could vary 

respectively (NOAA, 2017). 
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There is a likelihood that the work-related stress factors and stress reduction strategies obtained from 

the card enquiry activity reflected the HCAs’ views more than the RNs’ because more HCAs participated 

in the method activity. This phenomenon cannot be further investigated because the detailed 

characteristics of the card enquiry activity participants were not divided by participant job type. 

 

Also, a voluntary response bias could have affected the outcome of the card enquiry activities and 

survey. The participation in both research methods was free and without incentives. This could have 

encouraged nursing staff who are already willing to express their opinion and were less cautious. 

 

A non-response bias of the survey is theoretically possible because the study results reveal only the 

opinions of approximately a third of the nursing staff which means that the responses of the other two-

third non-participating RNs and HCAs are unknown. However, the questionnaire return rate of 34% is 

considered as average in international comparison (Baruch & Holtom, 2008). 

 

For further similar studies, it is recommended that all the participants are informed in advance rather 

than at the beginning of their shift. During the data collection, it was clear that the nursing staff were 

more focused on the handover information and were afraid of being late in their resident care. There is 

a possibility that this could have suppressed the attention on how to undertake the checklist to identify 

high-risk nursing activities.  

 

3.10    Conclusion 
This chapter highlighted the paradigm and methodology, which builds the theoretical framework for this 

research. Within this framework, the hypothesis, objectives, and methods for this study are were aligned. 

According to the research hypothesis, study aims, and the literature review, the most appropriate data 

collection methods were selected, and analysis approaches defined to cover this complex research field.  

For this research, positivism was chosen as the philosophical position combined with an epistemological 

perspective. Explaining the mixed method approach combined with science requirements of reliability, 

validity, and objectivity underpinned the contribution to theoretical and practical knowledge. The study 

risks were addressed, and the implemented prevention measures for confidentiality are described. 

 

The findings based on the described data collection and analysis approach are presented in the next 

chapter. 

 

 



Chapter 4: Results 
__________________________________________________________________________________ 

Page | 95  

 

 
Chapter 4:     Results 
 

“I don't want to believe. I want to know”  

 
Carl Sagan (n.d.) 

 

4.1     Introduction  
This chapter describes the findings of this research which includes an audit, environmental 

measurements, non-participating observation of high-risk nursing activities and workload, mental stress 

and strain survey, card inquiry activity, and the correlation between InterRAI CAPs results, environmental 

health and safety, and working conditions data. The presentation of the results is systematically aligned 

according to the introduced categorisation in Stand-alone (S-RACF), Chain (C-RACF), and Religious 

and Charitable Trust (RC-RACF) Residential Aged Care Facilities, and all facilities together. Summaries 

and international recommendations are provided for every comprehensive results section. 

 

4.2     Audit Findings 
All managers at the enrolled RACFs demonstrated an individual developed Quality Management System 

(QMS) to improve it continuously to enhance service quality and customer satisfaction. At the time of 

recruitment, none of the RACF had a current ISO 9001:2015 compliance certificate for its QMS.  

 

All RACFs provided a certificate verifying compliance with the New Zealand ACC Workplace Safety 

Management Practices Audit Standards. Also, the annual Building Warrant of Fitness (BWOF) 

certificates were provided by all RACF, which demonstrates that the required maintenance is 

implemented and an Auckland Council building inspection was conducted.  

 

In summary, all of the participating RACFs complied with New Zealand ACC Workplace Safety 

Management Practices Audit Standards and Auckland Council Building Warrant of Fitness (BWOF). 

Quality development approaches were undertaken by all the RACFs, but no facility could provide an 

internationally recognised ISO 9001:2015 certificate. 

 

4.3.     Results Technical Measurements and Recordings 
The technical measurements report the results of noise, temperature, humidity, and lighting in the nursing 

offices and resident lounges of the participating RACFs. The presentation of the findings is systematically 

organised and presented as combined results of all RACFs. Details results and summaries categorised 

in S-RACF, C-RACF, and RC-RACF providers can be found in Appendix 2. International environmental 

recommendations are highlighted in green and critical limits in red lines in the figures and tables.  

  



Chapter 4: Results 
____________________________________________________________________ 

 

Page | 96  

 

4.3.1     Noise Results  
According to the literature review in Chapter 2.7.8.4, the sound is a vibration that spreads in waves from 

the noise source, which is measured in decibels “dBA”. There is a positive correlation between increasing 

loudness and higher decibel levels. Noise with a decibel level of over 60 is perceived as loud by the 

majority of people (ACC, 2010; United States Department of Transportation, 2017). 

  

4.3.1.1     Noise Results in Nurse Offices of all RACFs 
Figure 4-12 presents half-hourly noise levels in 24 hours for combined time intervals in dBA in the nurse 

offices of all RACFs.  

  
Figure 4-12: Noise Levels in the Nurse Offices of all RACF Providers (n=17) 
 

After a quick fall from 51 to 47 dBA by 8am, the average noise levels showed a ‘zigzag’ pattern with a 

peak at 53 dBA at 3.30pm. Afterwards, the noise condition declined substantially to under 46 dBA before 

it recovered to approximately 49 dBA by 11pm. From then the average noise volume plunged at around 

42 dBA for 6 hours and rocketed to 48 dBA in the early morning. The range of all measurement points 

was between 22 and 95 dBA, with a median of 46 dBA, and an average of 47.2 dBA. In summary, the 

average and median measurement of all valid data indicated a fairly quiet to a normal level for an 

individual perception of noise and the measures are lower than the recommended noise parameter of 

55 dBA for offices. The missing data contained 3.27 hours (13.6%) (ACC, 2010; Federal Institute for 

Occupational Safety and Health, 2010b). 

 

Figure 4-13 illustrates the average noise levels in hours and equivalent time in per cent per day in the 

nurse offices of all RACFs. 
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Figure 4-13: Noise Levels in Hours in the Nurse Offices of all RACF Providers (n=17) 
 

The primary exposure to noise was between 40 and 55 dBA for 12.12 hours (51% of a day). It was 

followed by two other categories with almost equal results. The slightly higher cluster from 55 to 70 dBA 

contained noise exposure for 4.41 hours (18% of a day) and the lower one from 25 to 40 dBA for similar 

4.02 hours (17% of a day). There were high noise levels between 70 and 100 dBA for 0.16 hours (1% of 

a day) and in contrast a shallow exposure to noise between 0 and 25 dBA for 0.02 hours (0.001% of a 

day). Overall, for 16.14 hours (68% of a day) the noise volumes were within the recommendation for 

offices and for 4.41 hours (18% of a day) they were under the upper noise limit of 70 dBA. Only for a 

quarter of an hour, the noise levels the recommended standards were not met (ACC, 2010; Federal 

Institute for Occupational Safety and Health, 2010b). 

 

Figure 4-14 below presents the comparison of average noise exposition levels in the nurse offices in 24 

hours between the RACFs categorised in S-RACF, C-RACF, and RC-RACF providers. 

  
 

Figure 4-14: Comparison of Noise Levels in the Nurse Office of all RACF Providers (n=17) 
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The results in the noise category from 40 to 55 dBA showed that all RACF providers were exposed to 

similar noise volumes on average 12.12 hours (51% of a day). There was a similar picture in the next 

higher noise group from 55 to 70 dBA. The C-RACF providers result equalled to the average numbers, 

whereas the S-RACFs were slightly over it (4.89 hours, 20% of a day). Just the RC-RACF providers 

experienced a marginally 3% lower noise exposure time (3.55 hours, 15% of a day) compared to the 

average in this category with 4.41 hours (18% of a day). 

 

On the contrary, in the cluster from 25 to 40 dBA the RC-RACF providers demonstrated a 7% higher 

noise exposure time (3.55 hours, 15% of a day) than the average (4.02 hours, 17% of a day) while the 

S-RACF providers had a 3% higher noise exposure time (3.37 hours, 14% of a day) and C-RACF 

providers had a 2% under average noise exposure time (3.68 hours, 15% of a day). Taken together, the 

comparison of the results demonstrated that the noise volumes of all RACF providers were comparable 

except for differences in a lower noise category and few other small nuances between the other groups. 

The difference in noise level did not concern because it was even quieter than the minimum standard 

(ACC, 2010; Federal Institute for Occupational Safety and Health, 2010b). 

 

4.3.1.2     Noise Results in Resident Lounges of all RACFs 
The line graph 4-15 presents half-hourly noise levels in 12 hours for combined time intervals in dBA in 

the resident lounges of all RACFs.  

 
Figure 4-15: Noise Levels in the Resident Lounges of all RACF Providers (n=16) 
 

As it is evident from the diagram (see Figure 5-18), the average and median noise levels rose 

substantially from 51.3 dBA to almost 60 dBA in the period from 7am to 10.30am. After a quick fall of 6 

dBA, the noise level reached the last high point by 12.30am. From then the noise volumes remained 

steady at approximately 58 dBA before it peaked at 61.3 dBA in the evening. The range of all 

measurement points was between 30.7 and 92.2 dBA within a median of 58.2 dBA and an average of 

57.6 dBA. In essence, this means a normal level for an individual perception of noise for the investigated 
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12-hour period. The work environment was found to be within international standards because the upper 

recommended noise limit of 70 dBA was not reached throughout the day. The analysis contained 1.56 

hours (13% of a 12-hours investigtion) of missing data (ACC, 2010; Federal Institute for Occupational 

Safety and Health, 2010b). 
 

Figure 4-16 below demonstrates average noise levels in hours and equivalent per cent in 12 hours in the 

resident lounges of all participating RACFs. 

 
Figure 4-16: Noise Levels in Hours in the Resident Lounges of all RACF Providers (n=16) 
 

The predominant exposure to noise level was between 55 and 70 dBA for 6.54 hours (54% of 12 hours), 

(see Figure 5-25). The category 40 to 55 dBA contained approximately half of the noise exposure time 

(3.31 hours, 28% of 12 hours). For 0.71 hours (1% of 12 hours) there was low exposure to noise in the 

groups from 0 to 40 dBA, and a high one was detected between 70 and 125 dBA for 0.41 hours (3% of 

12 hours). Altogether, the noise levels were under the upper noise limit of 70 dBA for 10.02 hours (83% 

of 12 hours) and met the environmental recommendation almost completely except for 0.41 hours (3% 

of 12 hours) (ACC, 2010; Federal Institute for Occupational Safety and Health, 2010b). 
 

The bar chart 4-17 compares the noise exposition levels in the resident lounges from 7am to 7pm 

between the RACFs partitioned in S-RACF, C-RACF, and RC-RACF providers. 

 
Figure 4-17: Comparison of Noise Levels in the Resident Lounges of all RACF Providers (n=16) 
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The differences in the main category from 55 to 70 dBA were that C-RACF and RC-RACF providers 

were exposed to the same noise volume which was nearly one hour more than average of 6.54 hours 

(54% of 12 hours) whereas the stand-alone providers were 1.64 hours below it. In the next highest group 

from 40 to 55 dBA, the exposition time of noise of the C-RACF providers was similar to an average of 

3.3 hours (28% of 12 hours). The S-RACF providers result in this cluster was 3.9 hours (32% of 12 

hours), and the lowest volume was related to the RC-RACF providers with 2.36 hours (20% of 12 hours). 

To summarise, these results indicated that all RACFs were exposed to recommended noise levels in 

resident lounges except for 30 minutes of a total of 12 hours (ACC, 2010; Federal Institute for 

Occupational Safety and Health, 2010b). 

 

4.3.1.2     Summary Noise Results 
Noise is an environmental factor which affects the well-being of humans at their workplaces (ACC, 2010; 

Federal Institute for Occupational Safety and Health, 2010b). The purpose of this technical measurement 

approach was to investigate the noise exposure in nurse offices and resident lounges of all participating 

RACFs. From the results, only the noise volume in dBA and exposure time can be derived but not the 

type of noise. 

 

In the 24-hour investigation period of noise in nurse offices, the average of 47.2 dBA and a median of 46 

dBA indicated a fairly quiet to a recommended level for the individual perception of noise. Also, in the  

12-hour examination period in resident lounges, a normal level for the individual perception of noise 

within an average of 57.6 dBA and a median of 58.2 dBA was detected. 

 

The noise volumes in nurse offices can be categorised as day-time (7am to 5.30pm), evening (5.30 pm 

to 11pm), and night-time (11pm to 7am) based on similar ranges of dBA levels. This means that the 

approximate average and median noise volumes during day-time ranges between 47 dBA and 54 dBA, 

in the evening from 44 to 48 dBA, and at night-time 40 to 42 dBA. The investigated time for noise volumes 

in resident lounges was classified as morning (7am to 12.30pm), and afternoon (12.30pm to 7pm). The 

noise volumes were in the range of 51 to 60 dBA in the morning and between 60 to 61 dBA in the 

afternoon, with none exceeding the recommend 70 dBA for extended periods in resident lounges during 

measurement periods. However, single volume measurement points peaked briefly up to 95 dBA (ACC, 

2010; Federal Institute for Occupational Safety and Health, 2010b). 

 

Taken all measurement points into account the noise volumes were within the recommendation and 

under the maximum limit for offices for 20.57 hours (86% of a day) and in resident lounges for 10.02 

hours (83% of 12 hours). In the comparison of the S-RACF, C-RACF, and RC-RACF providers results 

show that noise levels were comparable in each noise category except for small and insignificant 

differences. The average and median noise measurements in nurse offices and resident lounges of all 

RACFs complied with international environmental standards (ACC, 2010; Federal Institute for 

Occupational Safety and Health, 2010b). 
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The diagram 4-18 shows an overview of the noise results in nurse offices according to environmental 

standards separated in S-RACF, C-RACF, and RC-RACF providers in 24 hours. 

 
Figure 4-18: Noise Results for Nurse Offices according to Environmental Standards 
 

The diagram 4-19 provides an overview of the noise results in resident lounges according to 

environmental recommendation categorised in S-RACF, C-RACF, and RC-RACF providers from 7am to 

7pm.  

 
Figure 4-19: Noise Results for Resident Lounges According to Environmental Standards 
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4.3.2     Temperature and Humidity Results 
Referring to the Chapter 2.7.7.6 of the literature review, international recommendations for temperature 

conditions in offices and similar work-related areas should be between 20 and 22 degrees Celsius and 

should not exceed more than 26 degrees Celsius unless the outside air temperature is higher. The 

recommendation for healthy humidity levels in rooms is between 40 and 60 per cent (Federal Institute 

for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of 

Labour & Occupational Safety and Health Service, 2017). 

 

4.3.2.1     Temperature and Humidity Results in Nurse Offices of all RACFs 
The results of half-hourly temperature and humidity levels in 24 hours for combined time intervals in 

Celsius in the nurse offices of all participating RACFs can be seen in Figure 4-20. 

   
Figure 4-20: Temperature and Humidity Results of the Nurse Offices of all RACF Providers (n=17) 
 

There was a steady increase in the median and average temperature from 22 degrees Celsius to a peak 

of 25 degrees Celsius from 7am to 4pm. Throughout the rest of the day, the temperature declined 

moderately to approximately 22 degrees Celsius. Apart from a short period, the average and median 

temperature was continuously above the recommended level of 22 degrees Celsius but did not reach 

the upper-temperature limit of 26 degrees Celsius. The median temperature was 23.5 degrees Celsius, 

and the average was 23.6 degrees Celsius. The minimum temperature measurement was 17.9 degrees 

Celsius and the maximum of 28.3 degrees Celsius. This finding indicates that the average and median 

temperature in nurse offices was permanently higher than the environmental recommendation. 

Additionally, accurate conclusions cannot be made for 3.17 hours (13.2%) because of missing data 

(Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, 

Department of Labour & Occupational Safety and Health Service, 2017). 
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Average humidity was 55.1% and varied in the range of 20% to 81.6%. The humidity levels met the 

recommended standards of 40% and 60% for offices except for the brief period from 7.00am to 7.30am. 

The average humidity levels during this time were over 60% but did not reach the cut-off of 70% (Federal 

Institute for Occupational Safety and Health, 2010a, 2015; New Zealand Government, Department of 

Labour & Occupational Safety and Health Service, 2017). 

 

Bar charts 4-21 below demonstrate the average temperature and humidity exposition in hours and 

equivalent per cent in the nurse offices in 24 hours. 

 
Figure 4-21: Temperature and Humidity Results in Hours of the Nurse Offices of all RACF Providers (n=17) 
 

In the nurse offices, the average temperature exposure was 20 and 22 degrees Celsius for 3.51 hours 

(15% of a day) and aligned with environmental recommendations (Federal Institute for Occupational 

Safety and Health, 2010a, 2015; New Zealand Government, Department of Labour & Occupational 

Safety and Health Service, 2017). For 0.33 hours (1% of a day) it was colder than 20 degrees Celsius 

but not less than 18 degrees Celsius. On the contrary, for 8.87 hours (37% of a day) it was warmer than 

the recommended temperature levels but still lower the upper limit of 26 degrees Celsius. The 

temperature was higher than the maximum limit for 2.88 hours (12% of a day). In total, the temperature 

in the nurse offices met the recognised environmental standards just for approximately 3.51 hours (15% 

of a day). This means the temperature was for more than three-quarters of the day either too low or high. 

 

The humidity results were in the recommended range from 40% to 60% for 15.63 hours (65% of a day). 

For another 5.55 hours (23% of a day) the humidity was higher than 60% but still below the upper limit 

of 70%. The humidity levels were outside of the lower and upper environmental parameters for 0.48 

hours (2% of a day). The humidity levels complied with international standards two-thirds of a day 

(Federal Institute for Occupational Safety, 2013; New Zealand Government, Department of Labour & 

Occupational Safety and Health Service, 2017). 

 

Figure 4-22 below presents the comparison of the temperature exposition hours and equivalent per cent 

in nurse offices between the participating RACFs grouped in S-RACF, C-RACF, and RC-RACF providers 

in 24 hours. 
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Figure 4-22: Comparison of Temperature Results of the Nurse Offices of all RACF Providers (n=17) 
 

All RACFs have extended exposure in the nurse offices to a temperature ranging between 22 and 24 

degrees Celsius. The next longest period showed temperature levels ranging from 24 to 26 degrees 

Celsius. Only C-RACF and RC-RACF providers experienced a lower temperature than 22 degrees 

Celsius in the nurse offices, but higher temperature than 26 degrees Celsius was recorded for S-RACF 

and C-RACF providers. To sum up, S-RACF and C-RACF providers experienced similar temperature 

results with approximately three hours in the recommended temperature range of 20 and 22 degrees 

Celsius. However, RC-RACF providers were found to have the longest temperature exposure of 4.95 

hours in the same group. 

 
4.3.2.2     Temperature and Humidity Results in Resident Lounges of all RACFs 
Figure 4-23 presents half-hourly temperature level in 12 hours for combined time intervals in degree 

Celsius in the resident lounges of all RACFs. 

    
Figure 4-23: Temperature and Humidity Results in the Resident Lounges of all RACF Providers (n=17) 
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As seen in the in Figure 5-26, the average and median temperature rose dramatically from 21 degrees 

Celsius to approximately 24.5 degrees Celsius between 7am to 2.30pm. From 2:30pm to 7pm, the 

temperature measurements remained steady between 24 and 25 degrees Celsius. The median 

temperature was 23.7 degrees Celsius, and the average was 24 degrees Celsius with a minimum of 19.1 

degrees Celsius and a maximum of 30.8 degrees Celsius for all measurement points. The average and 

median temperature in resident lounges did not reach the maximum temperature level of 26 degrees 

Celsius, however, the temperature was mostly higher than 22 degrees Celsius and at the peak even 2.9 

degrees Celsius higher than the health and safety recommendation based on the literature (Federal 

Institute for Occupational Safety and Health, 2010a, 2013, 2015). The missing data corresponds to 0.52 

hours (4.3%). 

 

The average humidity was 54.7% and varied between 33.2% and 89.2%. The average humidity levels 

met the recommended standards of between 40% and 60% for offices except from 7am to 8am. For this 

short period, the average humidity was slightly higher than the 60% but still lower than the upper limit of 

70% (Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand 

Government, Department of Labour & Occupational Safety and Health Service, 2017). 

 

Bar charts 4-24 deals with the average temperature and humidity exposition in hours and equivalent per 

cent in the resident lounges of the C-RACF providers in 12 hours. 

    
Figure 4-24: Temperature and Humidity Levels in Hours in the Resident Lounges of all RACF Providers (n=17) 
 

In the resident lounges, the temperature ranged from 20 to 22 degrees Celsius for an average of 1.54 

hours (13% of 12 hours) which was consistent to international temperature recommendations (DGUV, 

2013, 2015). It was colder than 20 degrees Celsius for 0.15 hours (1% of 12 hours). Whereas for 4.64 

hours (39% of 12 hours) the temperature was higher than 22 degrees Celsius. For nearly the same 

length of time (4.68 hours) the temperature varied in the range between 24 and 28 degrees Celsius. For 

0.47 hours (4% of 12 hours) the temperature reached 28 and 30 degrees Celsius. Overall, the 

temperature in the resident lounges met the recognised environmental standards for just 1.54 hour out 

of 12 hours. This means the temperature was predominately too warm. 
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The humidity results in the resident lounges were in the recommended range from 40% to 60% for 7.62 

hours (64% of 12 hours). For another 2.10 hours (17% of 12 hours) the humidity was between 60% and 

the upper limit of 70%. The humidity levels were outside of the lower and upper environmental 

parameters for 1.76 hours (16% of 12 hours).  In other words, the humidity levels in resident lounges met 

international standards almost two-thirds of the examined period (Federal Institute for Occupational 

Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational 

Safety and Health Service, 2017). 

 

Bar chart 4-25 shows the comparison of the average temperature exposition hours and equivalent per 

cent in resident lounges between the RACFs grouped in S-RACF, C-RACF, and RC-RACF providers in 

12 hours. 

 
Figure 4-25: Comparison of Temperature Results in the Resident Lounges of all RACF Providers (n=17) 

 

In the resident lounges of all RACFs, the temperature varied in the range of 22 to 24 degrees Celsius for 

4.6 hours (39% of 12 hours) and between 24 to 26 degrees Celsius for 3.2 hours (27% of 12 hours). 

Temperatures were found to be on average 20 to 22 degrees Celsius for 1.54 hours (13% of 12 hours) 

and between 26 to 28 degrees Celsius for 1.49 hours (12% of 12 hours). Only alone S-RACF and RC-

RACF providers showed higher temperature levels for 0.47 hours (4% of 12 hours) in the category from 

28 to 30 degrees Celsius. In contrast, C-RACF and RC-RACF providers demonstrated lower temperature 

than 20 degrees Celsius for 0.15 hours (1% of 12 hours). To sum up, except for about one hour, S-RACF 

and RC-RACF providers experienced comparable recommended temperatures between 20 and 22 

degrees Celsius. However, the results demonstrated that C-RACF providers had the longest exposure 

to higher temperatures (2.43 hours) (Federal Institute for Occupational Safety and Health, 2010a, 2013, 

2015; New Zealand Government, Department of Labour & Occupational Safety and Health Service, 

2017). 
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4.3.2.3     Summary Temperature and Humidity Results  
Environmental temperature and humidity are significant factors in the well-being and health of people in 

the workplace (Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand 

Government, Department of Labour & Occupational Safety and Health Service, 2017). The purpose of 

this technical measurement was to determine the temperature and humidity exposure in nurse offices 

and resident lounges of RACFs. 

 

The temperature results in nurse offices in the 24-hour examination timeframe demonstrated an average 

of 23.6 degrees Celsius and a median of 23.5 degrees Celsius. The average temperature levels were 

continuously higher than the environmental recommendation from 20 to 22 degrees Celsius. The 

average humidity in nurse offices was 55.1% and within the recommended parameters of between 40% 

and 60%. Similar results were found for the temperature conditions in resident lounges during the 12-

hour examination. The average temperature was 24 degrees Celsius, and the median was 23.7 degrees 

Celsius. Apart from two hours in the morning, the average temperature was always higher than the 

recommended environmental standards. The maximum temperature was measured at 30.8 degrees 

Celsius. The average humidity in the resident lounge was 54.7% and met the recommended standards 

(Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, 

Department of Labour & Occupational Safety and Health Service, 2017). 

 

The temperature conditions in nurse offices can be categorised in “day-time” (7am to 8.30pm) and “night-

time” (8.30pm am to 7am). During the day the average temperature was between 23 to 25 degrees 

Celsius and at night-time from 22 to 24 degrees Celsius. Single temperature measure points were higher 

than the upper-temperature limit of 26 up to 2.3 degrees Celsius. The temperature recordings in resident 

lounges can be classified in “morning” (7am to 1.30pm) and “afternoon” (1.30pm to 7pm). In the morning, 

the average temperature was between 21 to 24 degrees Celsius while in the afternoon it was from 22 to 

25 degrees Celsius. Single temperature measurements reached a maximum of 30.8 degrees Celsius 

momentarily at times. 

 

The average temperature was within the environmental recommendation for offices for 3.51 hours (15% 

of a day) and in resident lounges for 1.5 hours (13% of 12 hours). The humidity levels in nurse offices 

complied with environmental safety recommendations for 15.63 hours (65% of a day) and in resident 

lounges for 7.62 hours (64% of 12 hours). In a comparison of the environmental conditions in nurse 

offices of the S-RACF, C-RACF, and RC-RACF providers showed moderate differences based on the 

average of temperature exposition and humidity. 

 

Overall, in nurse offices and resident lounges, the temperature was predominately too high for more than 

three-quarters of the investigated time-frame, and only rudimentarily met international environmental 

standards. The humidity levels in both areas complied with international standards approximately two-
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thirds of the examined period (Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; 

New Zealand Government, Department of Labour & Occupational Safety and Health Service, 2017). 

 

The diagram 4-26 provides an overview of the temperature results in nurse offices according to 

environmental recommendation separated in S-RACF, C-RACF, and RC-RACF providers.  

 
Figure 4-26: Temperature Results of Nurse Offices according to Environmental Standards 
 

The diagram 4-27 provides an overview of the temperature results in resident lounges based on 

environmental standards separated in S-RACF, C-RACF, and RC-RACF providers.  

 
Figure 4-27: Temperature Results for Resident Lounges according to Environmental Standards 
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4.3.3     Lighting Results 
As described in Chapter 2.7.7.4 in the literature review, the minimum recommended illumination level for 

work depends on the type and associated risk of the activity. A minimum of 300 to 400 lux was suggested 

for moderately difficult work such as common office tasks. For more challenging work, a minimum of 500 

lux was required, for instance, handling needles (Safe Work Australia, 2011; Federal Institute for 

Occupational Safety and Health, 2011, 2015; ILO, 2019a). International environmental recommendations 

are highlighted in green colour and critical limits in red lines in the diagrams as a complement to the 

results.  

 

4.3.3.1     Lighting Results in Nurse Offices of all RACFs 
Figure 4-28 presents an overview of half-hourly lighting levels for combined time intervals in lux in the 

nurse offices of all RACFs in 24 hours.  

  
Figure 4-28: Lighting Results in the Nurse Offices of all RACF Providers (n=17) 
 

The average lighting conditions were predominately at 300 lux while median lighting fluctuated between 

200 and 320 lux from early morning to late evening. From 6pm to 8.30pm, the average and median 

lighting levels dropped from 300 to 150 lux for before increasing sharply to 250 lux. Between 9pm and 

7am the average lighting conditions remained relatively stable between 200 to 225 lux and median levels 

of between150 and 200 lux.  

 

The minimum of measurement points was 15 lux and the maximum 1290 lux whereas the median was 

202.5 lux and the average was 254.6 lux. During the day, the average and median light intensity reached 

the minimum recommended lighting of 300 lux for low-risk nurse activities occasionally but did not remain 

at this level. From dusk till dawn, the lighting conditions in the nurse offices were continuously under 

recommended levels, which would be expected since they predominately not in use overnight. During 

work hours, the recommended level is 500 lux for nurse offices and high-risk activities (Safe Work 
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Australia, 2011; Federal Institute for Occupational Safety and Health, 2011, 2015; ILO, 2019a). There 

was missing data for 6.95 hours (29%). 

 

Bar chart 4-29 demonstrates the average lighting exposition in lux and equivalent per cent in the nurse 

offices of all RACFs in 24 hours. 

 
Figure 4-29: Lighting Levels in Hours in the Nurse Offices of all RACF Providers (n=17) 
 

For 11.51 hours (48% of a day), the average lighting condition in the nurse offices was between 0 to 300 

lux. For a third of that time (3.75 hours, 16% of a day), the lighting levels were higher than 300 lux, which 

is lower than the recommended level of 500 lux. The lighting was higher than 500 lux for 1.78 hours (7% 

of a day). In summary, the lighting in the nurse offices was lower than the minimum lighting standards 

according to the environmental recommendation (Safe Work Australia, 2011; Federal Institute for 

Occupational Safety and Health, 2011, 2015; ILO, 2019). 

 

Figure 4-30 demonstrates the comparison of the average lighting exposition hours and equivalent per 

cent in nurse offices between the RACF categorised in S-RACF, C-RACF, and RC-RACF providers 

offices in 24 hours. 
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Figure 4-30: Comparison of Lighting Results in the Nurse Offices of all RACF Providers (n=17) 
 

For almost half of a day (11.51 hours, 48% of a day), the average lighting exposure of all RACFs was 

between 0 to 300 lux. The RC-RACF providers have the longest exposure to low lighting, with 17.5 hours 

below 300 lux, while the other providers were found to have approximately 10 hours under 300 lux per 

day. The average time all providers maintained between 300 to 500 lux was 3.75 hours (16% of a day). 

The C-RACF providers were more exposed to these levels, with an average of 10% (6.27 hours in total) 

than the RC-RACFs which experienced two per cent (3.5 hours, 14% of a day), and the S-RACF 

providers nine per cent fewer hours (1.75 hours, 7% of a day) than average.  

 

All facilities were exposed to 500 to 1000 lux average light level for 1.73 hours (7% of a day) and  

C-RACFs experienced it for 3.5 hours (15% of a day) and C-RACFs for 1.21 hours (5% of a day).  

C-RACF providers only provided lighting exposure over 1000 lux for 0.15 hours (1% of a day). These 

results indicated that all RACFs were primarily exposed to low lighting condition under 300 lux, and for 

just for a quarter of the day (5.49 hours, 23% of a day) met environmental standards for low and high-

risk nursing activities (Safe Work Australia, 2011; Federal Institute for Occupational Safety and Health, 

2011, 2015; ILO, 2019a). 

 

4.3.3.2     Summary Lighting Results  
Lighting conditions are an essential factor for the well-being and health of labour in the workplace (Safe 

Work Australia, 2011; Federal Institute for Occupational Safety and Health, 2011, 2015; ILO, 2019a). 

 

In nurse offices over the 24-hour examination, the results showed an average of 254.6 lux and a median 

of 202.5 lux. During the day, the average and median light intensity reached the minimum recommended 

lighting of 300 lux occasionally. At night, the lighting condition was continuously under recommended 

levels of 500 lux for high-risk nursing activities (Safe Work Australia, 2011; Federal Institute for 

Occupational Safety and Health, 2011, 2015; ILO, 2019a). 

 



Chapter 4: Results 
____________________________________________________________________ 

 

Page | 112  

 

The lighting condition can be separated in “day-time” (7am to 6pm) and “night-time” (6pm am to 7am).  

During daylight hours, the average and median light were between 200 and 320 lux. From early evening 

to morning, the lighting levels ranged from 150 to 225 lux. For brief periods, single lighting measurements 

reached higher levels of up to 1290 lux.  

 

The average and median lighting conditions were within the environmental recommendation for offices 

and low low-risk nursing activities for 3.75 hours, (16% of a day) and 1.78 hours (7% of a day) for high-

risk activities. The RC-RACF providers showed the longest exposure to low light levels of 0 to 300 lux 

for almost 18 hours. The C-RACF provider's results were similar to the average levels in each lighting 

category. The lighting exposure of the S-RACFs was below the recommended lighting level.  

  

In summary, the lighting situation in the nurse offices was lower than the minimum lighting level 

recommendation for low and high-risk nursing activities according to the environmental standards (Safe 

Work Australia, 2011; Federal Institute for Occupational Safety and Health, 2011, 2015; ILO, 2019a). 

 

The diagram 4-31 provides an overview of the lighting results in nurse offices according to environmental 

recommendation separated in S-RACF, C-RACF, and RC-RACF providers.  

 
Figure 4-31: Lighting Results for Nurse Offices according to Environmental Standards 
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4.3.4     Limitations and Critical Reflection 
The results of the technical measurements analysis were robust and consistent, providing a 

comprehensive data set. However, there are limitations and also the method of approach which must be 

taken into consideration critically.   

 

One source of weakness of the technical measurements is that the environmental instruments were 

occasionally unplugged, covered or moved by nursing staff and residents. This interference occurred 

despite attached signs on the container, which contained the meters and prior verbal notice. This 

occurred for 13.6% (200,225 out of 1,468,800 measurement points) of missing noise values, 13.2% 

(3238 out of 24,480 measurement points) of missing temperature and humidity values, and 29% 

(212,680 out of 734,400 measurement points) of missing lighting values. Almost 30 per cent of the 

lighting values in nurse offices were missing. The reason for that was the high number of measurement 

errors of the PCE Light-Meter-Instrument compared to the other environmental meters produced by the 

same company. The display on the light measurement instrument did not show indication of malfunction 

during the inspections rounds by the researcher. The missing data might be related to connection faults 

between the measurement sensor and integrated software of the PCE Light-Meter-Instrument. In order 

to develop reliable results based on valid measurements, a control calculation approach was 

implemented. No deviations for both methods were identified. 

 

The PCE Noise-Meter-Instrument has an appearance similar to a microphone. It could be assumed that 

this optic hesitates nursing staff to speak in a normal voice volume in fear of verbal recordings. This 

would result in lower noise results. However, the noise measurement results show no corresponding 

influences. 

 

All of the RACFs have different office furniture. The variable table heights on which the technical 

measurements instruments were positioned could have affected the lighting results. However, the 

differences were minimal because the average height for work tables was between 70 cm and 80 cm 

(McDonald, 2013). 

 

It could also be argued that the time of the year and changing weather circumstances could compromise 

the temperature, humidity, and lighting results. However, the environmental standards must be met 

regardless of seasonal weather conditions according to international environmental standards (Federal 

Institute for Occupational Safety and Health, 2010b, 2011, 2013, 2015). 
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“Everywhere is within walking distance if you have the time” 

Steven Wright (n.d.) 

 

4.4     Results Pedometer 
The pedometer recorded walking distances of RNs and HCAs at their workplaces in the RACFs. The 

illustration of the results is systematically sorted with an initial overview and then separated by S-RACFs, 

C-RACFs, and of RC-RACFs. In regards to chapter 2.7.8.5 Walking Distances in the Workplace, 

international physical recommendations define that 5,000 steps per day correspond to a sedentary 

lifestyle, 5,000 to 7,499 steps mean physically inactive, and more than 7,500 steps were considered as 

physically active (Tudor-Locke et al., 2011, 2012).  

 

4.4.1     Pedometer Results of all RACFs 
Bar charts 4-32 highlights the number of kilometres of RNs and HCAs walk in all RACFs per shift and 

hour. 

                          
Figure 4-32: Pedometer Results of RNs and HCAs in all RACF Providers (n=75) 
 

RNs walked per shift on an average distance of 5.608 kilometres (6,131 steps) with a median of 6.115 

kilometres (5951 steps) with a range from 2.410 (1,841 steps) to 11.150 kilometres (9,667 steps). HCAs 

walked on average 5.410 kilometres (7,016 steps) with a median of 5.215 kilometres (6726 steps) per 

shift, with a range of 2.950 (3,810 steps) and 9.480 kilometres (11,787 steps). RNs walked on average 

703 meters (769 steps) per hour with a median of 764 meters (749 steps) per hour, and HCAs went an 

average of 716 meters (928 steps) per hour with a median of 652 meters (841 steps) per hour.  

 

During the morning working hours from 7am to 3pm, RNs walked on average 5.504 kilometres (5,478 

steps), and HCAs went 5.715 kilometres (7,648 steps). This means that RNs walked a median of 970 

meters (6.230 kilometres, 5,590 steps) more than HCAs (5.260 kilometres, 7286 steps). In the afternoon 

shift from 2.30pm to 11pm, RNs walked on average 6.197 kilometres (7,341 steps) while for HCAs it was 

5.105 (6384 steps). RNs working in the 11pm to 7am shift walked 5.089 kilometres (5,535 steps) with a 

median of 5.510 kilometres (5,219 steps). 
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Over 8-hour shift, RNs and HCAs walked on average 5.73 kilometres (7,425 steps) with a median of 

5.22 kilometres (6,726 steps). RNs and HCAs walked on average almost the same distance of around 

710 meters per hour per shift. However, in contrast, the median comparison shows that RNs walked 112 

meters more than HCAs per hour.  

 

Figure 4-33 below presents the comparison of the average and median walking distance for RNs and 

HCAs per hour.  

                                                               
Figure 4-33: Comparison of Average and Median Pedometer Results of Nursing Staff in all RACF Providers (n=75) 
 

The RNs and HCAs walked similar distances per hour regardless of RACF providers. HCAs working for 

C-RACFs walked the longest distance of 787 meters whereas in S-RACFs they walked the lowest 

distance of 668 meters per hour. HCAs in RC-RACFs walked slightly less than the average (716 meters) 

with 694 meters per hour. There was less variation for RNs walking distances across the facilities. RNs 

walked between 691 and 711 meters, with an average of 703 meters per hour. 

 

On the contrary, the median results appear more diverse for RNs and HCAs. For RNs in C-RACFs were 

recorded with the most walking distance of 779 meters, followed by 725 meters for S-RACFs and 673 

meters for RC-RACFs. The lowest median distance was measured for HCAs in S-RACFs with 588 

meters, followed by 638 meters for RC-RACFs and the highest of 725 meters for C-RACFs.  

 

In summary, RNs and HCAs walked at their workplaces on average between 5 kilometres (5,500 steps) 

and 6 kilometres (7,000 steps) per shift and around 708 meters (836 steps) in 60 minutes. Differences 

were seen in the median calculation. RNs walked 764 meters (749 steps) while HCAs walked 652 meters 

(841 steps). In the comparison across shifts, RNs walked on average and median a greater distance 

than HCAs. One main reason was that the average length of the shifts for RNs in the participated RACFs 

was 26 minutes longer than the ones for the HCAs. Therefore, an hourly comparison provided a more 

precise picture and showed that HCAs walked on average a longer distance than RNs. However, for the 

median distance calculation, the RNs walked farther.  
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4.4.2     Pedometer Results of all S-RACFs 
Figure 4-34 highlights the walking distances of RNs and HCAs in kilometres in S-RACFs per shift and 

per hour. 

     

Figure 4-34: Pedometer Results of RNs and HCAs of S-RACF Providers (n=31) 
 

The distance RNs covered per shift in S-RACFs was on average 5.561 kilometres (6414 steps) with a 

median of 5.800 kilometres (6,484 steps). The minimum was 2.500 (1,841 steps), and the maximum was 

11.150 kilometres (9,667 steps). HCAs walked on average around 440 meters (5.116 kilometres, 7,442 

steps) and median 1,090 meters less than the RNs in the same facilities. The range of the HCAs was 

from 2.950 (4,220 steps) to 8.510 kilometres (11,118 steps). RNs walked on average 0.705 kilometres 

(813 steps) with a median of 725 meters (811 steps) per hour, and HCAs walked on average 668 meters 

(971 steps) with a median of 588 meters (888 steps) per hour.  

 

Detailed results by shift periods demonstrated that RNs covered on average 4.965 kilometres (5,215 

steps) and HCAs 5.163 kilometres (7,667 steps) during the day shift (7am to 3pm). The median for this 

shift for RNs was 4.685 kilometres (5,731 steps) and for HCAs 5.260 kilometres (7,286 steps). During 

the afternoon shift (2.30pm to 11pm), the RNs walked on average 6.99 kilometres (8,652 steps) while 

HCAs walked 5.07 kilometres (7,217 steps). This corresponds to a median of 6.85 kilometres (9,546 

steps) for RNs and a median of 4.30 kilometres (6,395 steps) for HCAs. During the night shift from 11pm 

to 7am RNs walked on average 4.97 kilometres with a median of 5.51 kilometres (5,664 steps). 

 

During an 8-hour shift, the results indicated that HCAs covered on average of 5.34 kilometres (7,771 

steps) with a median of 4.71 kilometres (7,102 steps). The RNs walked slightly longer distances of 220 

meters than the HCAs. When compared hourly, RNs went on average 37 meters more (705 meters) than 

HCAs (668 meters) with a median even 137 meters more (725 meters) than HCAs (588 meters). 

 

In summary, RNs and HCAs walked in S-RACFs on average between 4.7 kilometres (6,400 steps) and 

5.8 kilometres (7,450 steps) per shift and approximately 668 meters (892 steps) in 60 minutes. For both 

healthcare professions, the median walking distance was 657 meters (849 steps). In comparison, RNs 

went on average longer distances than HCAs per shift. The same was true for the median distances, but 

it has to take into account that the service time for HCAs was 20 minutes shorter than for the RNs. For 
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this reason, an hourly comparison was more meaningful, and the finding was that RNs covered a longer 

distance than HCAs on average and median calculation.   

 

4.4.3     Pedometer Results of all C-RACFs 
Figure 4-35 illustrates the distance RNs and HCAs covers in kilometres in C-RACFs per shift and hour. 

    
Figure 4-35: Pedometer Results of RNs and HCAs in C-RACF Providers (n=28) 
 

In C-RACFs, RNs walked per shift an average of 5.596 kilometres (5,953 steps) with a median of 6.230 

kilometres (5746 steps). The range was from 2.410 (4,446 steps) to 8.230 kilometres (7,971 steps). 

HCAs went on average 309 meters (5.905 kilometres, 7,396 steps) more but in median 695 meters less 

than the nursing staff. The minimum distance was 3.460 (3,946 steps), and the maximum one was 9.480 

kilometres (11,787 steps). In an hourly comparison, RNs went on average 711 meters (756 steps) with 

an of median 779 meters (718 steps), and HCAs walked on average 787 meters (986 steps) with a 

median of 692 meters (902 steps) per hour.  

 

The data analysis according to shifts presented detailed results of the morning shifts from 7am to 3pm, 

afternoon shifts from 2.30pm to 11pm, and night ones between 7am to 3pm. In the morning, RNs walked 

on average 5.600 kilometres (5,451 steps) and HCAs 6.313 kilometres (9101 steps). This means that 

RNs walked in median 6.230 kilometres (5,579 steps) and HCAs 5.630 kilometres (9,007 steps). In the 

afternoon, the average kilometres for RNs was added together 5.755 (6,455 steps) while for HCAs it was 

5.477 (5692 steps). Likewise, in median RNs walked 1,000 meters (6.535 kilometres, 6,824 steps) more 

than HCAs (5.535 kilometres, 5,754 steps). The RNs, at night, covered a distance of 5.402 kilometres 

(5,852 steps) with a median of 6.000 kilometres (5,061 steps).  

 

Over an 8-hour shift, the result showed that HCAs walked on average 6.299 kilometres (7,889 steps) 

with a median of 5.535 kilometres (7,215 steps). This means that RNs walked in median 695 meters 

(5.535 kilometres, 7,215 steps) more but on average they walked 702 meters (6.229 kilometres, 7,889 

steps) less than the HCAs. Parallel to this case findings, HCAs walked 76 meters (787 meters) more 

than the RNs (711 meters) each hour, but in median measurement, the RNs walked 87 meters (779 

meters) longer than the HCAs (692 meters). 
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To sum up, RNs and HCAs covered in C-RACFs on average between 5.600 kilometres (5,953 steps) 

and 5.905 kilometres (7,396 steps) of distance per shift and approximately 749 meters (871 steps) per 

hour. In a median analysis, both health professionals walked 735 meters (810 steps). Dividing the 

investigated time in shifts, RNs went on average longer distances than HCAs. For the median calculation, 

it was the opposite. At this point, it needs to be mentioned that the service time for HCAs was 30 minutes 

shorter than the RNs’ ones. To achieve comparability, an hourly comparison is more appropriate and 

which demonstrates that on average HCAs walk more than RNs, but in the median calculation, it was 

the opposite.  

 

4.4.4     Pedometer Results of all RC-RACFs 

Figures 4-36 shows the walking lengths in kilometres of RNs and HCAs in RC-RACFs per shift and 

hour. 

    
Figure 4-36: Pedometer Results of RNs and HCAs in RC-RACF Providers (n=19) 
 

RNs covered on average a distance of 5.697 kilometres (5,954 steps) with a median of 5.380 kilometres 

(5702 steps) per shift. The minimum the RNs walked was 2.710 (2,814 steps), and the maximum was 

8.770 kilometres (8,677 steps). HCAs walked on average 517 meters (5.180 kilometres, 5,701 steps) 

and median 280 meters less than the RNs in RC-RACFs. The shortest distance HCAs walked was 3.400 

(3,810 steps), and the longest was 6.460 kilometres (9,467 steps). To use the same denominator, RNs 

walked on average 691 meters (722 steps) with a median of 673 meters (713 steps), and HCAs went on 

average 694 meters (763 steps) with a median of 638 meters (671 steps) in 60 minutes.  

 

Looking at the data by different shifts, RNs covered on average 6.193 kilometres (5,908 steps) and HCAs 

5.708 kilometres (5,437 steps) from 7am to 3pm. For this shift, the median for RNs was 6.145 kilometres 

(5,274 steps) and for HCAs 5.705 kilometres (5,636 steps). In the afternoon shift from 2.30pm to 11pm, 

the RNs walked on average 5.873 kilometres (7,031 steps) while the HCAs walked 4.653 kilometres 

(5,964 steps). The median was for RNs 5.925 kilometres (7,390 steps) and HCAs 4.680 kilometres 

(5,169 steps). During the night duty from 11pm to 7am, RNs walked on average 4.803 kilometres (4580 

steps) with a median of 4.050 kilometres (5,225 steps). 
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In developing the theoretical assumption of 8-hour shifts for RNs and HCAs, the results show that RNs 

walked on average 149 meters and a median of 280 meters more than HCAs with 5.548 kilometres 

(6,106 steps) and median of 5.100 kilometres (5,364 steps). In an hourly comparison, RNs and HCAs 

walked on average almost the same distance of 692 meters, but in median, RNs went 35 meters more 

(673 meters) than HCAs (638 meters). 

 

Overall, RNs walked on average between 5.1 kilometres (5,701 steps) and 5.7 kilometres (5,954 steps) 

of distance per shift and approximately 692 meters (742 steps) in 60 minutes in RC-RACFs. Taken the 

median into account, the RNs and HCAs walked 655 meters (692 steps). To compare the shifts, RNs 

walked on average longer distances than HCAs per shift. The same is true for the median calculation 

measures. For the HCAs in RC-RACFs, the shifts were 32 minutes less than the RN's ones. Therefore, 

an hourly comparison is more appropriate, and the results showed that RNs and HCAs covered on 

average the same distance, whereas the RNs move in median calculation more than the HCAs. 

 

4.4.5     Summary Results Pedometer  
RNs and HCAs walked on average between 5 and 6 kilometres (5,500 and 7,500 steps) per shift, which 

was approximately 708 meters (836 steps) at their workplaces per hour. The median distances both 

professions walked was from 4.7 to 6.2 kilometres (5,300 and 7,300 steps) per service time, which 

corresponds to around 692 meters (816 steps) per hour. 

 

The Combined results of for 8-hour shifts showed that RNs and HCAs walked on average 5.620 

kilometres (6,631 steps) meters in the morning and afternoon ones. During the night service, RNs walked 

5.089 kilometres (5,535 steps) on average and covered a median distance of 5.510 kilometres (5,219 

steps).  

 

In the separation of the data according by staff type and shifts, RNs walked on average 5.500 kilometres 

(5,478 steps) meters in the morning service time, 6.200 kilometres (7,341 steps) in the afternoon duty, 

and 5.089 kilometres (5,535 steps) during the night shift. The median corresponded to the morning shift 

with 6.150 kilometres (7,475 steps), the afternoon duty with 5.030 kilometres (5,605 steps), and the night 

working time with 5.820 kilometres (5,407 steps). On the other hand, HCAs went on average 5.715 

kilometres (7,648 steps) meters in the morning shift and 5.105 kilometres (6,375 steps) in the afternoon 

duty. The median corresponded to 5.260 kilometres (7,286 steps) in the morning shift and 5.105 

kilometres (6,384 steps) in the afternoon one. 

 

Comparing the results with international physical recommendations showed that the distance RNs and 

HCAs walked per shift would correspond with the “physically inactive” stage (Tudor-Locke et al., 2011, 

2012). However, this comparison would result in a wrong assumption because the international 

recommendations are based on 24 hours, and the nursing shifts were just 8-hours long. There were 

more accurate findings after the calculation approach of the recommendation was adjusted to 8 hours. 
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The results demonstrated that RNs and HCAs were “physically active” during their working times. Also, 

the active level was already reached during the work-time, which covered just 8 hours of a day, and in 

addition, the leisure activities were proposed to increase the distances they walk even further. 

 

Diagram 4-37 shows the results according to the international physical recommendation on a 24-hour 

basis and the findings based on the 8-hours adjustment.  

 
Figure 4-37: Results Overview of Physical Activities of RNs and HCAs 

 
 
4.4.6     Limitations and Critical Reflection 
Difficulties arose when RNs and HCAs unintentionally stopped the recording of the pedometer device. 

This could only happen when the nursing staff bent the wrist very hard so that the back of the hand could 

reach the pause bottom on the pedometer. The RNs and HCA were instructed to come to the researcher 

immediately after recognition. This limitation occurred in 6 out of 75 cases, and the recording pause was 

always shorter than 6 minutes.  

 

It has become clear in the analysis and results that kilometres did not necessarily correlate with the 

number of steps. This means that in the results, despite a higher number of kilometres, the number of 

steps could be the same or less than compared to other recorded distances. The main reason was that 

people have different length of steps, which leads to difficulties in the comparison between humans. This 

means that step based physical recommendations should be used with caution and in a reasonable 

framework. However, the more reliable measure indicator was GPS tracked kilometres. 

 

One question that needs to be asked and discussed is the reason for the greater data variation (SD 

RNs= 2.06, SD HCAs= 1.61) and the minimum and maximum range of the distances RNs walked per 

shift in comparison to the HCA ones. This phenomenon tended to occur predominantly in afternoon 

shifts. It could be related to the facility and ward size, number of residents per nursing staff, and workflow 

organisation. These possibilities need to be further discussed.   
 

 

 

Steps per 
day

Steps per    
8-hour 
shift

>12500 >4167

7500 to 10000 2500 to 3333

5000 to 7500 1667 to 2500

2500 to 5000 833 to 1667

0 to 2500 0 to 833

0 0

To
ta

l (
Ti

m
e/

 
M

ed
ia

n)

S-
RA

CF
 

(A
ve

ra
ge

/ 
M

ed
ia

n)

C-
RA

CF
 

(A
ve

ra
ge

/ 
M

ed
ia

n)

RC
-R

AC
F 

(A
ve

ra
ge

/ 
M

ed
ia

n)

To
ta

l (
Ti

m
e/

 
M

ed
ia

n)

S-
RA

CF
 

(A
ve

ra
ge

/ 
M

ed
ia

n)

C-
RA

CF
 

(A
ve

ra
ge

/ 
M

ed
ia

n)

RC
-R

AC
F 

(A
ve

ra
ge

/ 
M

ed
ia

n)

Results of Distances which a Nurse 
and Healthcare Assistant walk

Results of Distances which a 
Nurse and Healthcare Assistant 

walk
Physical Classification

Lack of Activity

Physically Inactive

Physically Active Physically Active

Physically Inactive

Lack of Activity

Physical Classification



Chapter 4: Results 
____________________________________________________________________ 

 

Page | 121  

 

 
“Everyone who goes to work deserves to come home healthy and safe” 

 

WorkSafe New Zealand, 2017 

 

 

4.5     Non-Participating Observation of High-Risk Nursing Activities and 
  Workload Results 

The observation of high-risk occupational activities and the related physical workload for RNs and HCAs 

provide results about their workplace and working conditions in RACFs. High-risk actions for the nursing 

staff include lifting, holding, carrying, pushing, and pulling  (Ravenswood et al., 2014; ILO, 2015; Federal 

Institute for Occupational Safety and Health, 2015, ACC, 2015). The data was analysed with the 

instrument “Key Indicator Method Manual Handling Operations Assessment” for the identification of the 

level of risk of nursing actions and workload in the workplace as described in Chapter 2.07 Occupational 

Health and Safety. The outcome of the assessment is categorised into these risk-classes: 1. Low 

workload and unlikely health hazards, 2. Increased workload and unlikely health hazards, 3. Substantially 

increased workload and possible health hazards, and 4. High workload with likely health hazards. The 

presentation of the findings is systematically sorted with an initial overview of all RNs and HCAs and 

then separated by S-RACF, C-RACF, and RC-RACF providers. 

 

4.5.1     Results of High-Risk Activities and related Workload for Nursing Staff in all RACFs 
Bar charts 4-38 highlights the average number of high-risk activities and the correlated workload of 

RNs and HCAs in all RACFs per shift (7.78 hours). 

                  
Figure 4-38: Results of High-Risk Activities and Workload of Nursing Staff in all RACF Providers 
 

In the investigated RACFs, RNs and HCAs carried on average a workload of 861 kilos including 14 high-

risk activities per shift. This total weight was 253 kilos of lifting (Four times each 63 kilos), 211 kilos of 

pushing (Three times each 70 kilos), 170 kilos of pulling and holding (Three times each 57 kilos), and 55 

kilos of carrying (Once 55 kilos). However, the division of the workload was not uniform between RNs 

and HCAs.  

 

 

http://www.ilo.org/public/english/
http://www.refworks.com.ezproxy.auckland.ac.nz/refworks2/default.aspx?r=references%7CMainLayout::init&lang=de
http://www.refworks.com.ezproxy.auckland.ac.nz/refworks2/default.aspx?r=references%7CMainLayout::init&lang=de
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RNs handled on average 546 kilos of weight and ten high-risk actions per shift compared to HCAs 

handling over twice as much with 1,175 kilos and 18 activities which were potentially harmful from a 

health and safety perspective. Detailed results indicated that on average HCAs pushed 768 kilos, lifted 

404 kilos, pulled 386 kilos, held 266 kilos, and carried 93 kilos more than RNs per shift.  

 

Analysing the data according to shifts, the highest average workload for RNs was determined during the 

night service with 823 kilos and 16 high-risk measures, then in the afternoon shift which includes 488 

kilos and eight potential danger actions, and the least work demand was in the morning duty with 337 

kilos including six high-risk activities. HCAs were on average exposed to a work demand of 1,336 kilos 

and 21 potentially dangerous actions in the afternoon shift, and 1,014 kilos and 15 high-risk activities in 

the morning shift (The HCAs’s related investigation was during the day shifts). 

 

Figure 4-39 below presents the comparison of high-risk activities and related work demand for RNs and 

HCAs in all RACFs per shift (7.78 hours).                     

                                                                         
Figure 4-39: Comparison of High-Risk Activities and Workload of Nursing Staff in all RACF Providers 
 

A comparison by type of facility ownership of all the high-risk activities and related work demand of all 

RACFs showed that the C-RACFs and RC-RACFs nurses covered an average workload of 

approximately 605 kilos in per shift. In S-RACFs there was a lower total weight of 449 kilos in the same 

amount of time. However, the action of carrying was excluded from this analysis for this category due to 

insufficient data to generate solid results. In RC-RACFs, RNs conducted on average 11 high-risk 

activities, in C-RACFs there were ten high-risk actions, and in S-RACFs there were seven high-risk 

activities documented. The most commonly implemented high-risk activity by RNs was lifting, which is 

conducted three out of ten high-risk activity types. This was 36% of all performed high-risk measures. 

Next, are holding and pulling which were completed twice out of ten times each and led together to 42% 

of the total percentage. Pushing and carrying were the rarest ones and implemented once out of ten 

times each which corresponded to 22%. 
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HCAs coped with an enormous physical workload of 1,428 kilos per shift in RC-RACFs. Although  

C-RACFs recordings were lower; physical workload was still over a ton (1,285 kilos) per shift and 847 

kilos in S-RACFs. The recordings showed on average of 24 potential high-risk activities were conducted 

in the RC-RACFs, 20 high-risk actions in C-RACFs, and 13 high-risk measures in S-RACFs per shift. 

The most important types of potentially dangerous activities per shift implemented by HCAs was pushing 

and lifting, which were conducted five out of 19 high-risk activities (56%). Then pulling and holding which 

were performed four out of 19 high-risk activities (39%). Carrying was only recorded as one of 19 high-

risk activities (5%). 

 

The data results from the tool for high-risk physical operations in the workplace known as the “Key 

Indicator Method Manual Handling Operations Assessment” demonstrated that RNs' were in the high-

risk category for pushing, risk class two for pulling, and risk class three for lifting, holding, and carrying. 

The HCAs’ results provided the highest risk for class two pushing and pulling and risk for class three for 

lifting, holding, and carrying (Steinberg et al., 2012). 

 

To sum up, HCAs experienced on average a 53% higher physical workload (1,175 kilos and 18 activities) 

than RNs (546 kilos of weight and ten high-risk actions), and they conducted eight high-risk activities 

more per shift. The most commonly-implemented high-risk measure for RNs was lifting whereas for 

HCAs it was pushing. The most intense work demand for RNs was during the night shift, followed by the 

afternoon shift and then the morning shift for both RNs and HCAs. The “Key Indicator Method Manual 

Handling Operations Assessment” outlines that for RNs and HCAs the actions of lifting, holding, and 

carrying contained increased risk and workload. Hence, preventive actions for nursing staff were 

recommended (Steinberg et al., 2012). 

 

4.5.2     Results of High-Risk Activities and related Workload for Nursing Staff in S-RACFs 
Figure 4-40 demonstrates the average number of high-risk activities and related workload of RNs and 

assistants in S-RACFs per shift (7.78 hours healthcare). 

 
Figure 4-40: Results of High-Risk Activities and Workload of Nursing Staff of S-RACF Providers 
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In S-RACFs, RNs and HCAs recorded a physical workload of 648 kilos, which included 11 high-risk 

activities per shift. This weight consisted of 226 kilos of lifting (Four times each 57 kilos), 203 kilos of 

pushing (Three times each 64 kilos), 134 kilos of holding (Two times each 45 kilos), and 85 kilos of 

pulling (Once 85 kilos). The action of “carrying” was excluded from this analysis because the utilisable 

data set was too small to provide valid results.  

 

In a detailed analysis of the total weight per shift and nursing staff, it was noteworthy that the work 

demand for RNs and HCAs was different in S-RACF. RNs handled on average 449 kilos of weight and 

seven high-risk actions per shift whereas HCA moved 847 kilos and executed 14 potentially dangerous 

activities. This means that RNs and HCAs hold approximately the same weight of 134 kilos, but for the 

other high-risk measures, HCAs pushed 256 kilos, lifted 106 kilos, and pulled 44 kilos more than their 

nursing colleagues. 

 

As far as the morning and afternoon shifts were concerned, an RN was on average exposed to 223 kilos 

of weight including four high-risk activities to the former and 554 kilos and nine potential high-risk 

activities to the latter one. During the night shift, an RN moved on average 571 kilos, which included nine 

high-risk measures. On the other hand, the physical workload of HCAs was on average 721 kilos and 12 

high-risk activities in the morning shift and 973 kilos and 16 potentially dangerous actions in the afternoon 

service time. 

 

The analysis of the data with the assessment tool “Key Indicator Method Manual Handling Operations” 

provided results of RNs in S-RACFs which were categorised in risk class three for lifting and holding and 

in risk class one for pushing and pulling. For HCAs, the results advised a risk class three for lifting and 

holding, and risk class two for pushing and pulling (Steinberg et al., 2012). 

 

In summary, the physical work demand for HCAs was on average 47% greater (847 kilos and 14 high-

risk activities) than that of RNs (449 kilos of weight and seven high-risk measures) while the former also 

has to handle the double amount of high-risk activities per shift. The greatest occurrence of potentially 

dangerous actions per shift for RNs was lifting, and for HCAs was pushing. The night shift appears to 

involved the highest workload for RNs. The afternoon and morning shifts were the most demanding for 

both RNs and HCAs. The “Key Indicator Method Manual Handling Operations Assessment” highlighted 

that for RNs and HCAs in S-RACFs the actions lifting and holding were accompanied by higher risk and 

workload. Therefore, preventive actions to reduce the workload and dangers would be recommended 

(Steinberg et al., 2012). 
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4.5.3     Results of High-Risk Activities and related Workload for Nursing Staff in C-RACFs 
Figure 4-41 illustrates the average number of high-risk activities and related workload of RNs and HCAs 

in all C-RACFs per shift (7.78 hours). 

 
Figure 4-41: Results of High-Risk Activities and Workload of Nursing Staff in C-RACF Providers 
 

RNs and HCAs in C-RACFs were exposed to an average workload of 945 kilos and 14 high-risk activities 

per shift. This amount of work included 248 kilos of pulling (Three times each 83 kilos), 235 kilos of lifting 

(Four times each 59 kilos), 209 kilos of holding (Three times each 70 kilos), 165 kilos of pushing (Three 

times each 55 kilos), and 89 kilos of carrying (Once 89 kilos). The findings showed that the workload for 

RNs and HCAs were unequal in C-RACFs. In relation to shifts, RNs handled on average 605 kilos of 

weight, and ten high-risk actions while HCA experienced 1,285 kilos and 20 potential activities which 

could trigger injuries. HCAs pushed 161 kilos, pulled 154 kilos, held 150, lift 148 kilos, and carried 67 

kilos more than RNs do.  

 

Using the shift periods as an analysis framework, the total average work demand for an RN in the 

morning duty was 376 kilos including seven high-risk activities, in the afternoon shift 438 kilos and seven 

potential danger actions, and in the night service 1,004 kilos which compound 17 high-risk measures. 

Even higher workloads were recognised for HCAs. They were on average exposed to 1,128 kilos and 

17 high-risk activities in the morning shift and 1,442 kilos and 23 possibly dangerous actions in the 

afternoon duty.  

 

The assessment tool “Key Indicator Method Manual Handling Operations Assessment” categorised the 

high-risk activities for RNs in C-RACFs in risk class three for lifting, carrying and holding, and risk class 

two for pulling, and risk class one for pushing. For HCAs, the findings of the assessment defined risk 

class three for lifting, carrying and holding, risk class two for pushing and pulling (Steinberg et al., 2012).  

 

In other words, HCA physical workload was on average 53% greater (1,285 kilos and 20 activities) than 

the RNs (605 kilos of weight and ten high-risk actions) per shift. The number of high-risk actions HCAs 

executed was 100% higher than that for RNs. Pulling was the most frequently implemented and 

potentially dangerous action by RNs and pushing by HCAs. The night shift showed the highest workload 

for RNs. The second highest work demand was during the afternoon shift, followed by the morning shift 

for both RNs and HCAs. Throughout the “Key Indicator Method Manual Handling Operations 

Assessment”, it became evident that RNs and HCAs performed an enormous workload and many high-
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risk activities such as lifting, carrying and holding, categorised in risk class three. This increased risk and 

workload should be reduced with preventive actions (Steinberg et al., 2012). 

 

4.5.4     Results of High-Risk Activities and related Workload for Nursing Staff in RC-RACFs 
Figures 4-42 shows the average number of high-risk activities and related workload of RNs and HCAs 

in RC-RACFs per shift (7.78 hours). 

 
Figure 4-42: Results of High-Risk Activities and Workload of Nursing Staff in RC-RACF Providers 
 

In RC-RACFs, every participating RN and HCA recorded a physical workload of 1,014 kilos, which 

included 17 high-risk activities per shift. Per nursing staff this equated to 293 kilos of pushing (Five times 

each 59 kilos), 210 kilos of pulling (Three times each 70 kilos), 269 kilos of lifting (Five times each 54 

kilos), 174 kilos of holding (Three times each 58 kilos), and one carrying action of 69 kilos. Furthermore, 

the results demonstrated that HCAs contained a higher intensity physical workload than RNs. 

Categorised per shift, RNs covered on average 599 kilos of weight, and 11 high-risk measures whereas 

HCAs experience 1,428 kilos and 24 high-risk actions. HCAs pushed 351 kilos, pulled 188 kilos, lifted 

132 kilos, held 123 kilos, and carried 26 kilos more than RNs did. 

 

According to a full workday separated in shifts, an RN was on average exposed to 415 kilos including 

seven high-risk activities in the morning and afternoon shifts. For the night shift, an RN handled 968 kilos 

on average which included 20 high-risk actions. On the contrary, the physical workload for an HCA 

covered on average 1,218 kilos and 19 high-risk activities in the morning shift and 1,636 kilos and 28 

potentially dangerous actions in the afternoon shift. 

 

The results of the implementation of the “Key Indicator Method Manual Handling Operations 

Assessment” demonstrated that for RNs in RC-RACFs lifting, carrying and holding was categorised in 

risk class three while pulling was considered in risk class two, and pushing in risk class one. For HCAs, 

the findings showed risk class four for holding, in the next lower risk class lifting and carrying, and in risk 

class two pushing and pulling (Steinberg et al., 2012). 
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Overall, the physical work demand HCAs covered in RC-RACFs per shift was on average 58% greater 

(1,428 kilos and 24 activities) than the RN's one (599 kilos and 11 potentially dangerous actions). HCAs 

were on average exposed to 13 more high-risk actions than RNs. The most common conducted high-

risk measure by RNs was lifting, and for HCAs was pushing. In the night duty, the workload was by far 

the most intense one for RNs. The morning and afternoon shifts were similar according to the amount of 

physical work and high-risk measures for RNs, but for HCAs, the afternoon shift was more laborious than 

the morning duty. Lifting, carrying and holding which were potential danger nursing activities and the 

related workload was categorised in high-risk class three by the “Key Indicator Method Manual Handling 

Operations Assessment”. Therefore, preventive actions should be implemented to protect RNs and 

HCAs in the workplace (Steinberg et al., 2012). 

 

4.5.5     Summary Results of High-Risk Activities and Workload for Nursing Staff in RACFs 
These research results provided an overview of high-risk occupational activities and the related physical 

workload for RNs and HCAs in RACFs. The high-risk actions consisted of lifting, holding, carrying, 

pushing, and pulling (Ravenswood et al., 2014; ILO, 2015; Federal Institute for Occupational Safety and 

Health, 2015; ACC, 2015). 

 

In all RACFs combined, HCAs handled an average physical workload of 1,175 kilos with 18 high-risk 

activities, whereas RNs covered 546 kilos of weight including ten high-risk actions per shift. This means 

that for HCAs, it was 53% higher physical workload and implemented eight high-risk activities more than 

RNs. This occupational imbalance occurred in every RACF combined with a 47% higher physical 

workload for HCAs in S-RACFs, a 53% greater workload in C-RACFs and a 58% larger workload in RC-

RACFs. The number of high-risk actions for HCAs was always higher than the RNs.  

 

The most commonly implemented high-risk measure for RNs was lifting, and for HCAs, it was pushing. 

For HCAs, this finding was followed by holding, pulling, and pushing while for RNs, it was lifting, pulling, 

and holding. Most infrequently recorded for both HCAs and nursing staff was carrying. These potential 

danger measures and related workload occurred most frequently during the night shift, followed by the 

afternoon duty and the morning service.   

 

The “Key Indicator Method Manual Handling Operations Assessment” outlined that three out of five 

nursing activities were accompanied by a high risk for injuries and a massive workload for RNs and 

HCAs. Preventive actions were highly recommended to generate more healthy and safe workplaces 

(Steinberg et al., 2012). 

 

Diagram 4-43 provides the average number of high-risk activities and related work demand of RNs and 

HCAs in all RACFs per shift (7.78 hours) according to the “Key Indicator Method Manual Handling 

Operations Assessment”. 

http://www.ilo.org/public/english/
http://www.refworks.com.ezproxy.auckland.ac.nz/refworks2/default.aspx?r=references%7CMainLayout::init&lang=de
http://www.refworks.com.ezproxy.auckland.ac.nz/refworks2/default.aspx?r=references%7CMainLayout::init&lang=de
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Figure 4-43: Overview Key Indicator Method Manual Handling Operations Assessment (n=77) 
 
 
4.5.6     Limitations and Critical Reflection 
The results of the observation of the high-risk activities and related workload of RNs and HCAs in RACFs 

were based on a robust data set, which leads to consistent findings. However, there are limitations which 

might have affected the results.  

 

One possible limitation was the difficulty of the separation of the high-risk activities, which includes lifting, 

holding, pulling, pushing, and carrying. For example, when the nursing staff mobilise a resident from the 

lower to the upper end of the bed was this considered as pulling or carrying? Another potential influence 

could be documentation errors made by the participants due to stress and a high workload during the 

shift.  It could be argued that the highest workload of all shifts occur in the night because RNs have time 

to document all implemented actions whereas in the morning and afternoon shift the workload was such 

demanding that there was less time to fill in the form correctly. As a counterargument, the results which 

prove the highest workload in the night shifts were highly consistent with all the participated RACFs.   

 

Another possible criticism was the limited data for the high-risk activity “carrying” in S-RACFs. This 

potential danger activity occurred very infrequently. Hence, it could not be determined entirely by RNs or 

HCAs. The resulting physical workload based on the implementation of the high-risk activities was related 

to the resident bodyweight. This means that the total work demand RNs and HCAs have to cope with 

varies in order to the residents but did not influence the “Key Indicator Method Manual Handling 

Operations Assessment” in this research.  

 

In this analysis, the mathematical rounding method for the high-risk activities was used to generate whole 

numbers and to provide realistic nursing situations. This approach led to few one-point deviations in bar 

charts showing high-risk activities of RNs, HCAs and combined. In addition to the high-risk actions (lifting, 

holding, carrying, pushing, and pulling), RNs and HCAs also execute low risk actions (walking long 

distances, mental work, and executing and remaining in uncomfortable body postures) which leads to 

the assumption that the total workload for the nursing staff was even higher than the results of this 

chapter presented.  
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“The answers I remember longest are the ones  

 answer questions that I didn't think of asking” 

Jonathan Kozol (n.d.) 

 

4.6     Mental Stress and Strain Survey Results 
The survey results provided findings of mental stress and strain levels of RNs and HCAs in RACFs. The 

sample characteristics are displayed first. For analysis purposes, registered RNs and enrolled RNs were 

combined as one group and HCAs as another one. Several statistical tests were implemented to show 

the distribution of the data set. Frequencies, percentages, and mean results of the survey are described 

and separated in RACF providers in Appendix 3 and 4. Linear and multiple regression analysis were 

conducted to show relationships between variables and the factor analysis to reduce the complexity of 

the data set and to identify relevant factors. The analysis approach was related to the dependent 

variables “My state of health” and “My current overall job satisfaction”. 

 

4.6.1     Sample Characteristics 
A total of 275 RNs, enrolled RNs, and HCAs answered the questionnaire in 16 RACFs, with a return rate 

of 34% (802 nursing staff has been invited to participate in the survey). The age of participants was 

between 15 and 65 years, which consisted of a mean age of 34 years. The item “Years of working 

experience” indicates the time the nursing staff has gained work practice in their qualification related role 

after their graduation. RNs and HCAs have worked in a mean of 2.7 years for the facility while they 

gained in total of 4.6 years of work experience. 

 

Table 4-45 presents an overview of the sample characteristics of the conducted survey by facility 

provider, age, employment status, years of working in the facility, and work experience.  

 
Table 4-45: Mental Stress and Strain Survey Sample Characteristics 

 

Total Registered 
Nurses

Enrolled 
Nurses

Healthcare 
Assistants

(n=275) 100% (n=68) 25% (n=7) 3% (n=194) 71%

Stand-Alone 124 45.1% 30 24.6% 5 4.1% 87 71.3%
Chain 78 28.4% 20 25.6% 1 1.3% 57 73.1%
Religious and Charitable Trust 73 26.5% 18 25.7% 1 1.4% 51 72.9%

15-30 96 34.9% 33 34.7% 2 2.1% 60 63.2%
31-40 46 16.7% 9 20.0% 2 4.4% 34 75.6%
41-50 56 20.4% 9 16.7% 1 1.9% 44 81.5%
51-60 49 17.8% 11 22.4% 0 0% 38 77.6%
61-65 19 6.9% 4 22.2% 0 0% 14 77.8%
65+ 8 2.9% 2 25.0% 2 25.0% 4 50.0%

Full-time 191 69.5% 57 30.5% 6 3.2% 124 66.3%
Part-time 72 26.2% 10 13.9% 1 1.4% 61 84.7%

0-5 183 66.5% 51 28.3% 5 2.8% 124 68.9%
6-10 38 13.8% 7 18.4% 0 0% 31 81.6%
10+ 50 18.2% 9 18.8% 2 4.2% 37 77.1%

0-5 130 47.3% 32 25.4% 3 2.4% 91 72.2%
6-10 43 15.6% 6 14.0% 2 4.7% 35 81.4%
10+ 101 36.7% 30 30.0% 2 2.0% 68 68.0%

Operator

Age

Employment status

Years of working in the facility

Years of working experience
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Sample Distribution 
The histogram 4-44 and the Q-Q Plot 4-45 showed an approximately symmetric distribution. This 

indication was supported by the Shapiro-Wilk test (p=<0.05) and the Kolmogorov-Smirnova test 

(p=<0.01). The sample contained a skewness of 0.049 (Standard Error of 0.147, z-value= 0.33) and a 

kurtosis of 0.794 (Standard Error of 0.293, z-value= 2.71) which also indicated a normal distribution 

(Razali & Wah, 2011).  

  
Figure 4-44: Histogram Sample Distribution (n=275)      Figure 4-45: Q-Q Plot Sample Distribution (n=275) 
 
T-Test Analysis 
The group variable statistics in the T-test between RNs (Median= 2.3) and HCAs (Median= 2.4) provided 

similar approximate numbers. In detail, the Levene's Test for equality of variances (p= .157) and the T-

test for equality of means t(268) = -2.65, p < .01 proved there are no significant differences between both 

sample groups. 

 

One-way ANOVA Analysis 
The results for the age groups of RNs and HCAs confirmed that there was no statistically significant 

difference related to maturity F(2, 268) = .965, p = .444. The number of years of work experience did not 

lead to a significant difference between groups F(2, 271) = .890, p = .412. Also, for all the different year 

groups working for the RACFs, there was a significant difference F(2, 268) = .396, p = .674, which cannot 

be identified.  
 

On the contrary, there was a statistically significant difference in the variance (F(2, 272) = 5.71, p < .01) 

through the survey generated data according to the different provider groups (S-RACFs, C-RACFs, and  

RC-RACFs). In detail, the Tukey post-hoc analysis revealed a significant difference (p < .01) in the 

survey-based data between S-RACF and C-RACF providers. This means that the median levels of the 

answers from the group S-RACF providers (-.16, 95%-CI[-0.27,-0.05]) differed significantly to the 

responses of the participants of the C-RACF providers (.16, 95%-CI[-0.05, 0.27]). Furthermore, the 

findings of this analysis demonstrated no significant difference between the groups RC-RACF in 

comparison to S-RACF providers (-0.09, 95%-CI[-0.20, 0.02]), p= .152 and C-RACF providers (-0.07, 

95%-CI[-0.06, 0.19]), p= .442. 

  

https://dict.leo.org/german-english/variance
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Cronbach's Alpha 
Cronbach's Alpha is a measurement method to determine the reliability and consistency between items 

on a scale. It is often used to evaluate the reliability of a questionnaire. This test was conducted for this 

research because the implemented questionnaire is amended from the original version. Cronbach's 

Alpha test outcome is measured between 0 and 1. In general, results above .800 are considered good, 

around .700 would be acceptable, and under .600 is categorised as poor (Cavana et al. 2001; Tavakol 

& Dennick, 2011). The Cronbach's Alpha for this questionnaire was .551, which means the consistency 

between items did not meet the optimal recommendations for reliability.  

 

4.6.2     Sample Frequencies 
Over 90% of the nursing staff in S-RACFs were highly satisfied with their job situation, and 86% 

considered their health situation either good or very good. More than eight out of ten RNs and HCAs in 

C-RACFs considered their job satisfaction and health situations primally as good or even very good. In 

RC-RACFs, 91% of the nursing staff were satisfied with their job, and three quarters stated a health 

status between good and very good. More detailed frequencies, percentages, and median results for all 

questions in the survey are provided in Appendix 3 and 4. 

 

4.6.3     Linear Regression Results 
In the first stage of the analysis, the significant relationships between the items of the questionnaire were 

identified. For this purpose, the linear regression analysis was implemented because it is a statistical 

approach to determine the strength of the relationship between dependent and independent variables. 

The outcome parameter R-squared value (R2) is considered as the extent of variance around the mean 

addressed by the dependent variable and predicting independent one. Results close to zero mean a low-

performance data model whereas numbers close to one are recognised as a high-performance data 

model. Standardised coefficients known as beta explain the relationship between the two compared 

variables with a denominator, such as unit, kilo, currency. The relative importance of the independent 

variables can be displayed with the t-value. The findings are generally located between -2 and +2, 

whereas a large t-value indicates that the compared figures are different. On the contrary, a small t-value 

suggests similar numbers in the sample (Cavana et al. 2001, 432-439). 

 

The initial linear regression results between the independent variable “My state of health” and dependent 

variable “My current overall job satisfaction” demonstrated a significant (p<0.001) relationship with an R-

squared value of .215 (22% model explanation of variance) and a non-standardised beta of .402 (β= 

0.402). This means that for every statistical unit-based increase of the health status, there is an incline 

of .402 in overall job satisfaction of the nursing staff. 

 

 

 

 

https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
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The findings of the linear regressions of all variables are presented in Table 5-44. This includes beta (β) 

values of all variables, which were between .354 and -.312 that demonstrated a countable number of 

relationships to both variables. The highest R-squared value reached .191 and explained 19% of the 

variance of the model. Overall, the single R-squared values resulted in a moderate data model 

performance. The t-values inherited a range from 3.417 to -3.031. This means that the compared figures 

were different and performed the expected deviation from the number zero. 

 

The results of the linear regressions proved that the variables Q6, Q7, Q17, Q39, Q41, and Q44 

regarding the dependent variable “My health state” and variables Q15, Q30, Q31, Q32, and Q34 in 

relation to “My current overall job satisfaction” reached significance on a 95% level or higher as 

highlighted in Table 4-46.  
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Table 4-46: Results of a Linear Regression Analysis 

 

Independend Variables R-squared t-value Beta (β) R-squared t-value Beta (β)
Q1 How many orientation days did you receive, when you started working for this facility? .004 0.645 0.463 0.038 .003 0.918 0.103 0.007
Q2 Do you feel the orientation you received was sufficient to start in your role confidently? .018 0.991 -0.011 -0.001 .023 0.993 -0.009 -0.001
Q3 In the past month, how often have you been called in to replace a colleague? .017 0.279 -1.089 -0.130 .000 0.681 0.413 0.043
Q4 In the past month, how often did you work a double shift? .006 0.727 -0.350 -0.041 .002 0.240 -1.183 -0.128
Q5 In the past month, how many times was your main shift break shorter than 20 minutes? .022 0.247 1.166 0.119 .036 0.293 1.058 0.094
Q6 In the past 12 months, how many work-related sick-leave days have you had? .000 0.003 ** -3.031 -0.312 .000 0.152 -1.445 -0.132

Q7 In the past 12 months, how many work-related sick-leave days would you have taken more, if there 
was no limitation in taking sick days? .022 0.005 ** 2.842 0.298 .000 0.812 0.239 0.022

Q8 There are conflicts and tensions between members of the staff at this facility, which affects the work 
atmosphere negatively. .001 0.413 -0.821 -0.086 .019 0.149 -1.450 -0.137

Q9 There are conflicts and tensions between the senior nurse and staff members at this facility, which 
affects the work atmosphere negatively. .003 0.392 0.858 0.087 .003 0.077 1.782 0.165

Q10 The leadership behaviour of the senior nurse in relation to the staff is respectful and encouraging. .031 0.456 0.748 0.065 .060 0.390 0.861 0.070
Q11 My colleagues and I can make decisions regarding tasks in the ward. .009 0.219 1.234 0.104 .004 0.540 0.614 0.048
Q12 The residents often call me for little things. .014 0.145 -1.464 -0.128 .050 0.068 -1.836 -0.146
Q13 I can decide for myself what to do and when to do it. .001 0.998 0.002 0.000 .003 0.109 -1.615 -0.143
Q14 I can decide for myself when to take a break. .006 0.874 -0.158 -0.015 .000 0.239 1.182 0.100

Q15 I am burdened by the hopelessness of the situation regarding improving the health status of the 
residents. .006 0.184 1.336 0.120 .015 0.003 ** 3.017 0.249

Q16 There are often difficult situations due to the aggressiveness of individual residents. .009 0.662 -0.438 -0.046 .052 0.342 -0.954 -0.092
Q17 Giving care is often uncomfortable, due to residents with behaviours that challenge. .011 0.048 * 1.990 0.226 .025 0.056 1.924 0.200
Q18 Dealing with residents with dementia puts strain on those caring for them. .017 0.444 -0.767 -0.080 .029 0.597 -0.530 -0.050
Q19 I am often under time pressure at work. .044 0.586 0.546 0.058 .146 0.523 -0.641 -0.063
Q20 A single staff member is responsible for too many residents on a shift. .030 0.956 0.056 0.005 .150 0.086 -1.730 -0.144
Q21 There are too many essential tasks not related to the residents e.g. documentation, organisation. .027 0.318 -1.001 -0.094 .065 0.234 -1.195 -0.105
Q22 Work that I have already started is frequently interrupted because I am forced to do other tasks. .035 0.430 0.792 0.085 .092 0.284 1.075 0.108

Q23 There are conflicts and tensions between nursing staff and other health professionals e.g. GP/s, allied 
health professionals. .011 0.993 -0.009 -0.001 .021 0.367 -0.906 -0.068

Q24 My direct senior shows appreciation, when I have done a good job. .036 0.315 1.009 0.113 .038 0.703 0.382 0.039
Q25 I receive support from my direct senior at the workplace. .045 0.586 0.547 0.063 .056 0.289 1.065 0.113

p-value p-value

1: My state of health 2: My current overall job satisfactionDependent Variable

*=p<0.05, **=p<0.01, ***=p<0.001
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Independend Variables R-squared t-value Beta (β) R-squared t-value Beta (β)

Q26 I can relax enough in my spare time. .015 0.406 -0.834 -0.073 .029 0.714 0.368 0.029
Q27 I often feel like I can’t complete my work. .019 0.946 0.067 0.006 .074 0.221 -1.229 -0.098
Q28 In general, I feel optimistic and energetic. .097 0.082 1.752 0.153 .086 0.732 0.343 0.027
Q29 In general, I feel powerless. .042 0.997 0.004 0.000 .061 0.528 -0.632 -0.056
Q30 I am afraid that my work is going to make me unsympathetic. .029 0.117 -1.577 -0.152 .117 0.029 * -2.200 -0.195
Q31 In my work, I often feel demoralised and I have considered giving up my job. .037 0.195 1.303 0.138 .184 0.040 * -2.072 -0.203
Q32 Due to my work, I am often irritable. .060 0.399 0.845 0.085 .053 0.001 *** 3.429 0.317
Q33 Sometimes, I feel burnt out. .069 0.534 -0.624 -0.067 .133 0.654 -0.449 -0.044
Q34 Sometimes, I have to force myself not to be rude to the residents. .032 0.287 -1.069 -0.103 .069 0.034 * -2.137 -0.188
Q35 Sometimes the workload affects me too much emotionally e.g. I feel overwhelmed. .065 0.783 -0.276 -0.029 .178 0.129 -1.528 -0.149
Q36 Sometimes, I lose my patience and get angry at work. .044 0.749 0.321 0.030 .046 0.618 0.499 0.044
Q37 In the past three months, do you still feel tired when you get up in the morning? .095 0.664 0.435 0.041 .091 0.185 1.330 0.114
Q38 In the past three months, do you have difficulty sleeping through the night? .078 0.334 -0.969 -0.091 .091 0.951 0.061 0.005
Q39 In the past three months, do you feel that your physical performance is reduced? .191 0.001*** 3.417 0.354 .061 0.961 -0.049 -0.005
Q40 In the past three months, do you get tired quickly? .129 0.362 0.915 0.096 .067 0.468 -0.728 -0.069
Q41 In the past 12 months, how many work-related injuries have you had? .031 0.040 * -2.086 -0.300 .000 0.118 -1.577 -0.212
Q42 In the past 12 months, how many work-related injuries did you have but not report to your manager? .055 0.262 1.129 0.169 .005 0.061 -1.898 -0.256
Q43 In the past 12 months, did you sustain a bruise? .009 0.608 0.515 0.060 .004 0.462 0.739 0.077
Q44 In the past 12 months, did you sustain a back injuries? .092 0.026 * 2.269 0.288 .017 0.082 1.759 0.198
Q45 In the past 12 months, did you sustain a sprain? .029 0.767 -0.297 -0.031 .011 0.436 0.782 0.073
Q46 In the past 12 months, did you sustain a strain? .014 0.165 1.400 0.156 .001 0.813 -0.237 -0.024
Q47 In the past 12 months, did you sustain a joint or muscle conditions? .010 0.979 -0.026 -0.003 .002 0.714 -0.368 -0.033
Q48 In the past 12 months, did you sustain a cuts or open wounds? .005 0.972 0.035 0.003 .000 0.404 0.839 0.069
Q49 In the past 12 months, did you sustain a infections? .000 0.131 -1.522 -0.138 .001 0.123 -1.556 -0.125
Q50 In the past 12 months, did you sustain from something other? .000 0.766 -0.298 -0.029 .004 0.444 -0.769 -0.067

1: My state of health 2: My current overall job satisfaction

*=p<0.05, **=p<0.01, ***=p<0.001

p-value p-value

Dependent Variable
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4.6.4     Multiple Regression Results 
In the second stage of the analysis, the identified significant relationships between the questionnaire 

items as a result of the linear regression were used for further in-depth investigation. For this approach, 

the multiple regression was conducted, which is a statistical approach to define the intensity of the 

relationship between various dependent variables and the independent ones. The adjusted R-squared 

explains the variation of significant predictors, which fits best in the model and likewise ignores those 

independent variables with low impacts on the dependent variables. Usually, the adjusted R-squared is 

lower than the R-squared. Standard errors explain the possible difference between the sample size in 

comparison to the full entity. As a general rule, a larger sample size leads to a smaller standard error. 

Also, the more compressed the variance, the fewer standard errors (Cavana et al., 2001; Australian 

Bureau of Statistics, 2017). The significant values which were identified in the linear regression were 

selected to be used in two models for further multiple regression analysis.  

 

Model “My state of health” 
This model contained of an adjusted R-squared of .262, which explained 26% of the variance. All 

predictor variables are listed in Table 5-45, which contributed a significant effect on the dependent 

variable. The greatest strength of relation contained the variables Q44, Q39, and Q6 (p=<0.001), 

followed by Q7 (p=<0.01). Surprisingly, the results showed that the former significant variables Q17 and 

Q41, which were generated in the linear regression suddenly displayed lower impacts in the multiple 

regression analysis. This phenomenon can be explained by the multiple regression approach, which 

focuses on the combination of all the independent variables to predict the dependent variable in Table 

5-45 (Aydemir-Kengerogl, 2013). The standard error for all variables in this model was between .014 and 

.132. Table 4-47 highlights the findings of multiple regression analysis with the depended variable “My 

state of health”. 

 
Table 4-47: Results of a Multiple Regression Analysis with the depended Variable “My state of health” 

 
 

 

 

 

 

 

 

 

Adjusted     
R-square Beta (β) Standard 

Error
Q6 In the past 12 months, how many work-related sick-leave days have you had? -0.241 0.019 0.001 ***

Q7
In the past 12 months, how many work-related sick-leave days would you have taken 
more, if there was no limitation in taking sick days? 0.168 0.014 0.018 **

Q17 Giving care is often uncomfortable, due to residents with behaviours that challenge. -0.016 0.056 0.794
Q39 In the past three months, do you feel that your physical performance is reduced? 0.376 0.040 0.000 ***
Q41 In the past 12 months, how many work-related injuries have you had? -0.061 0.048 0.387
Q44 In the past 12 mounths, did you sustain a back injuries? 0.273 0.132 0.000 ***

Dependent Variable

*=p<0.05, **=p<0.01, ***=p<0.001

1: My state of health

.262

p-valueIndependent Variables
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Taken all the independent variables into account, variable Q39 performed the highest association with 

the dependent variable “My state of health” (β= 0.376). In detail, for every unit increase in physical 

performance, there is a .376 rise in “My state of health”. In other words, stable physical body performance 

contributes to a higher level of general health (Figure 4-46). 

  
Figure 4-46: Frequencies Variable Q39 and depended Variable “My state of health” (n=257) 
 

The second highest relation strength of “My state of health” was counted for the variable Q7 (β= 0.273). 

This means that for every unit climb to be free of sustaining a back injury, there is an incline of 0.273 in 

“My state of health”. More simply, avoiding back injuries promotes the individual perceived state of health 

(Figure 4-47). 

 
Figure 4-47: Frequencies Variable Q44 and depended Variable “My state of health” (n=235) 
 

The next strongest association (β= -.241) was identified between the variable Q6 and the dependent one 

“My state of health”. For every single sick leave day taken, the state of health is affected negatively by 

-.241. Explaining more clearly, the higher the number of sick related absenteeism from work the more 

decreased the state of health (Figure 4-48).  
 

Figure 4-48: Frequencies Variable Q6 and depended Variable “My state of health” (n=255) 
 

 

 

https://www.powerthesaurus.org/explaining_more_clearly/synonyms


Chapter 4: Results 
__________________________________________________________________________________

  

137 | P a g e  

 

The results for the relationship between the variable Q7 and the dependent one “My state of health” 

provided a beta of .168 (β= 0.168). For every single sick leave day, the RNs and HCAs would have taken 

more, if there was no limitation, there is an increase of .168 in the health level. Alternatively stated, the 

additional sick leave days on the actual ones have a positive effect on the health status of RNs and 

HCAs (Figure 4-49).  

 
Figure 4-49: Frequencies Variable Q7 and depended Variable “My state of health” (n=253) 
 

The findings demonstrated an association of beta -.061 (β= -.061) between variable Q41 and the 

dependent one “My state of health”. Every single injury experienced by RNs and HCAs has an adverse 

effect of -.061 on their health situation (Figure 4-50). In other words, accidents have a negative health 

impact. 

 
Figure 4-50: Frequencies Variable Q41 and depended Variable “My state of health” (n=255) 
 

The last significant variable which influenced the state of health of RNs and HCAs is Q17. The results 

between both variables showed a beta of -.016 (β= -.016). This means that for every increasing unit of 

uncomfortable awareness of giving care to residents with challenging behaviour the health status of the 

nursing staff would be reduced by -.016. In simple terms, coping with the challenging behaviour of the 

resident is a burden for the individual health of the nursing staff (Figure 4-51).  

 
Figure 4-51: Frequencies Variable Q17 and depended Variable “My state of health” (n=245) 

 

https://www.powerthesaurus.org/alternatively_stated/synonyms
https://www.powerthesaurus.org/in_the_simplest_terms/synonyms
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Model “My current overall job satisfaction” 
The variance of this model was 20% according to the adjusted R-squared of .201. Table 5-47 contains 

significant independent variables which are related to the dependent variable. The greatest strength of 

relation showed the variables Q31 (p=<.001) and Q30 (p=<.01). The same phenomenon of lower 

significant impacts, as explained in the former model “My state of health”, occurred for the variables Q15, 

Q32, and Q34 (Aydemir-Kengerogl, 2013). The standard errors for all variables were defined between 

.050 and .068. Table 4-48 presents the results of multiple regression analysis with the dependent variable 

“My current overall job satisfaction”. 

 
Table 4-48: Results of a Multiple Regression Analysis “My current overall job satisfaction” 

 
 

From all independent variables, variable Q31 performed the greatest strength of association with the 

dependent one “My current overall job satisfaction” (β= -.377). This finding means that for every unit 

increase of perceived demoralisation at work and consideration of giving up the job there is a drop of  

-.377 in job satisfaction. In simplest terms, the level of job satisfaction is affected by moral matters and 

the decision-making process to change the current workplace (Figure 4-52). 

 
Figure 4-52: Frequencies Variable Q31 and depended Variable “My current overall job satisfaction” (n=245) 
 

Regarding the strength of relationships between variables, the second powerful one was between the 

predictor Q30 and “My current overall job satisfaction” with a beta of -.198 (β= -.198). In particular, for 

every unit rise that RNs and HCAs feel more afraid that work is going to make them unsympathetic the 

level of job satisfaction declines by -.198. Another way of expressing this is that the work-related 

satisfaction of nursing staff in RACFs is strongly influenced by their self-awareness (Figure 4-53). 

Adjusted     
R-square Beta (β) Standard 

Error

Q15 I am burdened by the hopelessness of the situation regarding improving the health status 
of the residents. 0.099 0.056 0.131

Q30 I am afraid that my work is going to make me unsympathetic. -0.198 0.068 0.009 **
Q31 In my work, I often feel demoralised and I have considered giving up my job. -0.377 0.063 0.000 ***
Q32 Due to my work, I am often irritable. 0.137 0.068 0.090
Q34 Sometimes, I have to force myself not to be rude to the residents. -0.120 0.050 0.090
*=p<0.05, **=p<0.01, ***=p<0.001

Dependent Variable 2: My current overall job satisfaction

.201

p-valueIndependent Variables
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Figure 4-53: Frequencies Variable Q30 and depended Variable “My current overall job satisfaction” (n=244) 
 

The variable Q32 contained a beta of .137 (β= .137) which is strongly related to the dependent variable 

“My current overall job satisfaction”. For every increasing unit that the nursing staff feels not irritable in 

the workplace, there is a rise of .137 in job satisfaction. This means that RNs and HCAs are challenged 

to be short-tempered in the workplace, which affects how they are satisfied with their workplace (Figure 

4-54).  

 
Figure 4-54: Frequencies Variable Q32 and depended Variable “My current overall job satisfaction” (n=247) 
 

The findings demonstrated an association between variable Q34 and the dependent one “My state of 

health”. The strength is expressed in beta -.120 (β= -0.120). Another way to phrase this is that every unit 

increase of the variable that nursing staff have to force themselves not to be rude to the residents leads 

to a plunge of -.120 in job satisfaction. Therefore, individual satisfaction with the workplace depends on 

the emotional self-control in order to communicate politely with residents (Figure 4-55). 

 
Figure 4-55: Frequencies Variable Q34 and depended Variable “My current overall job satisfaction” (n=248) 
 

The variable Q15 influenced the job satisfaction of RNs and HCAs with the strength of beta .099 (β= 

.099). This means that for every unit incline that nursing staff is not burdened by the hopelessness of the 

situation in regards to the improvement of the health status of the residents, the job satisfaction climbs 

by .099. In other words, RNs and HCAs have to cope with severe symptoms of illnesses from residents 

which have an adverse effect on job satisfaction (Figure 4-56).  
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Figure 4-56: Frequencies Variable Q15 and depended Variable “My current overall job satisfaction” (n=238) 
 

 

4.6.5     Factor Analysis Results 
The survey data was analysed with a linear and multiple regression approach to define significant 

relationships between independent and dependent variables “My state of health” and “My current overall 

job satisfaction”. In the final results stage of the survey exploration, the factor analysis was implemented. 

This statistical approach was to determine the intercorrelations between variables and to reduce 

complexity to a smaller set of variables in defining factors which also explain the extent of the variance 

(Cavana et al. 2001; Klopp, 2010). 

 

The Principal Axes Factor Analysis (PFA) was conducted for this investigation as the preferred type of 

factor analysis to interpret variables and constructs because it generated the most explicit clusters. For 

the rotation, the Promax approach with Kaiser Normalization was selected. The relationships of the 

variables are expressed in factor loadings, which contributed to the construct validity. Coefficients should 

consist of a minimum loading of .300 to contribute a meaningful outcome (Cavana et al. 2001; Klopp, 

2010). 

 

The results of this factor analysis recognised 13 relevant factors out of a total of 36 factors, which 

explained 69% of the cumulative variance. For this study, absolute values of less than .40 were 

suppressed. Kaiser-Meyer-Olkin Measure of Sampling Adequacy showed .760 in a range from 0 to 1, 

which was considered as middling. The significance was p<0.001 (Cavana et al. 2001; Klopp, 2010).  

 

Factor one (Physical Health) contained four items with loadings from .691 to .827. The next factor 

(Physical workload) compounded six items. The variables on the low positive level demonstrated a 

loading of .474 and the high one of .701 whereas one item contained a negative value of -.461. There 

are three items which were loaded between .740 and .826 with factor number three (Mental stress 

related). The next factor (Leadership support related) compromised three items with loadings from .532 

to .994. The same number of items were assigned to factor five (Mental stress related), which provided 

loadings in the range from .562 to .738. Factor six (Injuries related) was also built on three items which 

were loaded with of .766, .899, and -.410. Independence work described the next factor with three items 

and related loadings between .438 and .930. Factor eight (Organisation Culture) compounded two items. 

They are loaded with .744 and .981. The following factor was also equipped with two items and 
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corresponding loads of .744 and .799. The heading mental stress suits factor ten, which also included 

two items and a responded load of .601 and .947. Factor eleven (Sick-leave related) continued with the 

same number of items and provided a load of .617 and .768. The penultimate factor (Team related) was 

allocated with two items. The first item contained a load of -.419 and the second one of .519. Factor 

thirteen (Orientation related) was built on a single item with the load of -.413. 

 

The following variables were not considered in the construct because they were either not recognised 

as meaningful or they contained a low factor load under .400: “Do you feel the orientation you received 

was sufficient to start in your role confidently? (Q2)”, “Sometimes, I feel burnt out (Q33)”, “Sometimes 

the workload affects me too much emotionally, e.g. I feel overwhelmed (Q35)”, “I am burdened by the 

hopelessness of the situation regarding improving the health status of the residents (Q15)”, “How many 

orientation days did you receive, when you started working for this facility? (Q1)”, “In general, I feel 

powerless (Q29)”, “The leadership behaviour of the senior RN in relation to the staff is respectful and 

encouraging (Q10)”, “The residents often call me for little things (Q12)”. There were no cross-loading 

variables identified. The relevant 13 factors are listed with the corresponding standardised factor loadings 

in Table 4-49. 
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Table 4-49: Standardised Factors Loadings 

 

 

4.6.6     Summary Survey Results 
RNs and HCAs are exposed to various mental and physical work-related stress (Woods et al., 2015). 

This survey used a questionnaire to assess mental stress and strain, which was developed specifically 

for RNs and HCAs in RACFs by The Professional Association for Health Services and Welfare in 

Germany. 

 

For this survey, 802 nursing staff from 16 RACFs were invited to participate. A total of 275 answered the 

questionnaire, which means a return rate of 34%. The age of participants was between 15 and 65 years, 

which consisted of a mean age of 34 years. The nursing staff has worked in a mean of 2.7 years for the 

RACFs and had a total of 4.6 years of work experience. The item “Years of working experience” indicates 

the time the nursing staff has gained work practice in their qualification related role after their graduation. 

The sample distribution was considered normal.  

 

1. Factor Measuring Item                                                                                                                                                   Standarised Factor Loading
In the past three months, do you feel that your physical performance is reduced? 0.827
In the past three months, do you still feel tired when you get up in the morning? 0.804
In the past three months, do you get tired quickly? 0.776
In the past three months, do you have difficulty sleeping through the night? 0.691

2. Factor Measuring Item
I am often under time pressure at work. 0.701
There are too many essential tasks not related to the residents e.g. documentation, organisation. 0.698
Work that I have already started is frequently interrupted because I am forced to do other tasks. 0.677
I often feel like I can’t complete my work. 0.625
A single staff member is responsible for too many residents on a shift. 0.474
In the past month, how many times was your main shift break shorter than 20 minutes? -0.461

3. Factor Measuring Item
There are often difficult situations due to the aggressiveness of individual residents. 0.826
Giving care is often uncomfortable, due to residents with behaviours that challenge. 0.817
Dealing with residents with dementia puts strain on those caring for them. 0.740

4. Factor Measuring Item
My direct senior shows appreciation, when I have done a good job. 0.994
I receive support from my direct senior at the workplace. 0.831
I can relax enough in my spare time. 0.532

5. Factor Measuring Item
In my work, I often feel demoralised and I have considered giving up my job. 0.738
I am afraid that my work is going to make me unsympathetic. 0.628
Due to my work, I am often irritable. 0.562

6. Factor Measuring Item
In the past 12 months, how many work-related injuries did you have but not report to your manager? 0.899
In the past 12 months, how many work-related injuries have you had? 0.766
In the past 12 months, what kind of injuries did you sustain? -0.410

7. Factor Measuring Item
I can decide for myself what to do and when to do it. 0.930
I can decide for myself when to take a break. 0.552
My colleagues and I can make decisions regarding tasks in the ward. 0.438

8. Factor Measuring Item
There are conflicts and tensions between members of the staff at this facility, which affects the work atmosphere negatively. 0.981
There are conflicts and tensions between the senior nurse and staff members at this facility, which affects the work atmosphere negatively. 0.774

9. Factor Measuring Item
In the past month, how often did you work a double shift? 0.779
In the past month, how often have you been called in to replace a colleague? 0.744

10. Factor Measuring Item
Sometimes, I lose my patience and get angry at work. 0.947
Sometimes, I have to force myself not to be rude to the residents. 0.601

11. Factor Measuring Item
In the past 12 months, how many work-related sick-leave days would you have taken more, if there was no limitation in taking sick days? 0.768
In the past 12 months, how many work-related sick-leave days have you had? 0.617

12. Factor Measuring Item
There are conflicts and tensions between nursing staff and other health professionals e.g. GP/s, allied health professionals. 0.519
In general, I feel optimistic and energetic. -0.419

13. Factor Measuring Item
Orientation How many orientation days did you receive, when you started working for this facility? -0.413

Team

Physical Health

Physical 
Workload

Mental Stress

Leadership 
support

Injuries

Organisation 
Culture

Roster

Sick-leave

Mental Stress

Independence 
work

Mental Stress
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The linear and multiple regression analysis identified six independent variables (Q6, Q7, Q17, Q39, Q41, 

and Q44) with a significant effect on the dependent variable “My health state” and another five variables 

(Q15, Q30, Q31, Q32, and Q34) which corresponded to the second dependent variable “My current 

overall job satisfaction”. The greatest strength in relation to the dependent variable “My health state” was 

measured by the variables Q44, Q39, and Q6 (p=<0.001) and Q7 (p=<.01). The highest results in 

relationship to “My current overall job satisfaction” were identified by variables Q31 (p=<.001) and Q30 

(p=<.01). The R-squared value related to the former dependent variable explained 26% and the latter 

one 20% of the variance of the model. The t-values inherited a range from 3.417 to -3.031 and showed 

the expected deviation from the number zero.  

 

The findings of the Principal Axes Factor Analysis proved the intercorrelations between variables and 13 

relevant factors which contained a higher loading than .400 and explained 69% of the cumulative 

variance. These identified factors were classified as physical workload, mental stress, leadership 

support, injuries, independence at work, organisation culture, roster, sick-leave, team, and orientation 

days.  

 

The job satisfaction and the individual health status of the RNs and HCAs in RACFs were predominately 

high, and the leadership support was encouraging. There was significant evidence that the increase in 

individual health situation of the nursing staff influences the overall job satisfaction positively. Nursing 

staff also pointed out high levels of mental stress and physical workload. The work culture was negatively 

affected by tensions and conflicts between nursing staff members and direct superiors.  

__________________________________________________________________________________ 
Q6 In the past 12 months, how many work-related sick-leave days have you had? 
Q7 In the past 12 months, how many work-related sick-leave days would you have taken more, if there was no limitation in taking sick days? 
Q15 I am burdened by the hopelessness of the situation regarding improving the health status of the residents. 
Q17 Giving care is often uncomfortable, due to residents with behaviours that challenge. 
Q30 I am afraid that my work is going to make me unsympathetic. 
Q31 In my work, I often feel demoralised and I have considered giving up my job. 
Q32 Due to my work, I am often irritable. 
Q34 Sometimes, I have to force myself not to be rude to the residents. 
Q39 In the past three months, do you feel that your physical performance is reduced? 
Q41 In the past 12 months, how many work-related injuries have you had? 
Q44 In the past 12 months, did you sustain a back injuries? 
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4.6.7     Limitations and Critical Reflection 
The Cronbach's Alpha of the original questionnaire in the German language is reported between .530 

and .810 with a high construct validity (Occupational Association for Health Services and Welfare, 2014). 

One weakness of this English language translated version of the questionnaire is the reliability of the 

questionnaire results because the Cronbach's Alpha is .551. This value means a low consistency 

between the items. Cronbach's Alpha is still the preferred measurement approach for reliable tests. 

However, there are certain drawbacks associated with its use; Cronbach's Alpha is influenced by the 

number of items in a questionnaire, for instance. Fewer items lead to a lower reliability test outcome. 

Also, if the questionnaire is based on different constructs, Cronbach's Alpha can be affected (Tavakol & 

Dennick, 2011). 

 

For this research, the questionnaire has been translated from German into the English language, and 

some Likert-scales were amended from five to four items. This might have affected the English version 

of the questionnaire, and hence the Cronbach's Alpha result of the German version could not be reached 

with the English one. 

 

This questionnaire also has limitations to the extent of measuring all potential mental stress and strain 

factors at a workplace. To maintain the brevity and practicality of the instrument, the selection was made 

according to the relevance of physical and mental occupational risks in the residential aged care sector. 

Furthermore, a complete analysis of an organisation is not possible from the received data, due to 

missing items such as hierarchy, wages and human resources matters (Occupational Association for 

Health Service and Welfare, 2013). 

 

For further implementation of this survey, the selection of relevant questions which contribute to a greater 

R-square outcome should be taken into consideration. Additional pre-tests of the amended version of 

the questionnaire could help to increase the reliability and significance between variables. 

 

 

 

 

  

https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
https://www.google.com/search?client=firefox-b-ab&q=Cronbach%27s+Alpha&spell=1&sa=X&ved=0ahUKEwiTqLDVzbvcAhXOx4UKHV1gD9oQkeECCCIoAA
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“Stress happens. It's how we handle those states of affairs that matter to us”  
 

Olive Steele (n.d.) 

 

4.7     Results of the Card Inquiry Activity on Stress and Strain Factors 
In total, 46 RNs and HCAs participated in card inquiry groups in 13 out of 17 RACFs (n=13). The 

participants contributed from their perspective workplace-related stress and strain factors and stress 

reduction strategies. Appropriate headings of the factors and strategies were discussed and defined in 

the card inquiry groups moderated by the researcher.  

 

4.7.1     Stress and Strain Factors in the Workplace 
There are many different factors experienced by RNs and HCAs in RACFs. Figure 4-57 provides an 

overview of the headings based on a collection of stress and strain factors. 

 

 
                                          Figure 4-57: Overview Stress and Strain Factors Headlines 
 

In the following paragraphs, the collected stress and strain factors are sorted according to the determined 

headings, highlighted in quotation marks, and incorporated in the sentence structure. 

 

Communication (Eight Stress and Strain Factors)  
The nursing staff outlined that a “lack of communication because of cultural differences”, “language 

barriers which result in mistakes and misunderstandings”, and “not transferring main information” as 

stress and strain factors. Not only do language challenges cause stress, but they also meant that there 

was “no or less communication between management to staff and staff to staff” and “communication 

problems with residents”. RNs and HCAs stated that being “corrected in front of others by RNs, relatives, 

management” resulted in a stress situation and “public corrections should be private”. “Gossiping around 

at work” was stated as a trigger for stress-related discomfort in the workplace.  
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Teamwork (Ten Stress and Strain Factors) 
Nursing staff expressed that “bad teamwork- working with some colleagues could cause stress, e.g. 

working style, performance” and “it depends on the team members how you can cope with a stress 

situation”. Reasons for this stress situation ranged from “difficult teams due to culture differences” to 

“lack of teamwork and staff support”. Also, when “work colleagues not helping each other or having 

private arguments”. An example was when “staff who do not recognise the bell or ignore it” or “when 

colleagues are not doing their job right” which meant “doing things not exactly right in the perspective of 

other staff”. Another cause of stress and strain was “cultural differences between residents and 

workmates”. RNs and HCAs felt stressed in the case of “nursing performance comparison of old and 

new staff” and in a situation when “nursing staff mistreats a resident”. 

 

Workflows/ Workload (24 Stress and Strain Factors) 
RNs and HCAs experienced stress when they “cannot finish work because of many interruptions”, 

“misunderstandings”, and they are exposed to “challenging behaviour of residents, family, and 

colleagues (verbal and body language)”.  

 

Stress and strain developed due to “high workload when understaffed” and a lack of shift preparations 

such as “when pads are not placed behind the doors at the start of the shift”. Some stress situations led 

to be “too busy to drink water” for the nursing staff. More of this mental pressure occurred when there 

was a “change of the set plan to the actual situation in the shift”. Reasons for this were “different 

workflows when beds are not occupied” and interruption of workflows such as “handover, bells, and 

patients at the same time”, “waiting for meals from the kitchen” and “unexpected incidents”. Another 

cause of stress was when RNs and HCAs are “too busy in a certain period, e.g. shower time” which 

means “time pressure from 8.30 to 10.00 am”. If there were too “many things at the same time to do” 

then nursing staff “got stocked with additional work, and the resident was waiting” which led to not 

“finishing work on time” and “having to stay late to finish work”. RNs and HCAs feel stressed due to “staff 

conflicts because some do not want to share the workload” and “working with a co-worker who always 

asks for help and you get held up with your job”. Nursing staff stated that stressful situation occurred 

when “a lot of serious things come together” such as “giving attention to other staff, resident, relatives, 

and medical doctors” and when “senior staff or other staff keep calling you while you are showering your 

patient”. For nursing staff “cut-off talking with residents because of the time pressure” developed a feeling 

of guilt which turns in stress. On an individual level, “mixing family with work problems” is a stress factor, 

and the experienced “workload becomes more stressful in higher age”. 
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Management/ Leadership (Five Stress and Strain Factors) 
RNs and HCAs experienced stress when they have “to find out the responsibilities I have to do and what 

I should do” and “facing the manager when you miss something, or you made little mistakes”. In general, 

“threats from management”, “unfair treatment and long decision-making time for the management”, and 

“unexpected task changes or additional tasks” triggered stress stations.  

 
Resources (Five Stress and Strain Factors) 
The nursing staff mentioned that they felt stressed when “not enough orientation training” was provided, 

and health and safety devices were unavailable, for example, “the emergency bells! There is no actual 

bell for this”. RNs and HCAs pointed out that it was stressful when “resources for example pads and 

wipes are not available”, and there was a “shortage of linen when it needed”. One reason for this stress 

factor was “when supplies are not provided because it is not in the budget or the budget is too low”.  

 
Payment (Four Stress and Strain Factors) 
Mental stress and strain are caused when nursing staff experience an imbalance between “payment and 

workload”. This was related to being “underpaid for very hard and important work” and “not being paid 

enough for the work we do”. Another distressing factor was the “fear to be replaced or working time is 

being cut”.  

 

Residents (22 Stress and Strain Factors) 
One of the common stress and strain factors reported by RNs and HCAs was “the challenging behaviour 

of residents“ which included “physical aggression of residents against nursing staff”, “being rude, not 

using their manners” and “verbal aggressiveness” such as “calling names”, “yelling at you”. This often 

occured when “residents get grumpy and unhappy” and by “residents with dementia or cognitive issues”. 

Being “abused by residents” and challenged because of “negative and manipulative behaviours attitudes 

of residents” led to individual stress situations. While RNs and HCAs are giving care, they experienced 

stress when residents were “screaming in the night”, “constantly calling for attention”, and “refusing care, 

food, or medication”. This “led to more time needed” for nursing staff. Also “continuous talking to 

residents” appeared stressful. Specific actions by residents “who are banging on the wall to have 

demands met more quickly than staff can manage” and “ringing the bell, but once you enter the room, 

the resident forgot why he/she was ringing you” were reasons for stress and strain from the RNs and 

HCAs' perspective. Furthermore, “complaints from residents” were often experienced as stress and 

nursing staff were “getting disappointed because of complaints from patients and family after doing 

everything”. Changing health situations of residents such as “when residents are sick, for example with 

a cold, then they need more time because of more washings” and “incidents like falls and due to this 

more documentation” triggered mental stress. This became more intense in the case of “cultural 

differences between residents and workmates” and because of “dementia residents are hard to do care 

for or direct”. 
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Relatives (Six Stress and Strain Factors) 
RNs and HCAs stated that it is stressful when “staff can meet the resident’s expectations but not the high 

family ones”. The “demanding relatives” with “challenging behaviour” caused mental pressure and made 

it difficult “to meet the personal requirements of residents and relatives to make them happy”. This led to 

the stress causing experience that “family members that are never contented with all care done for their 

loved ones”. Another stress factor emerged when “falls and infections of residents cause the question if 

the staff is doing something wrong”. 

 
Nursing Staff Shortage (16 Stress and Strain Factors) 
Stress situation occurred for RNs and HCAs when “lots of staff call sick at the same time” and 

management “not replacing staff when they are sick”. The “shortage of staff” increased the stress level 

and resulted in “not enough staff for too many residents”. Then RNs and HCAs were under stress when 

there was a “need to shift staff” which meant “taking staff off your wing” and had “shortly staffed shift” 

with a “shortage of feeders”, “no break times or too short breaks” and “extra work”. Not only the lack of 

staff but also the duty of “looking for staff to cover” and “being asked to do double shifts/ coming in on 

your day off” was declared as stress promoting. The nursing staff was aware of what they are in “need 

of longer sick leave. We work in an environment where we can get sick easily”. Other nursing staff 

shortage related stress factors were “high turnover and then no relationship in teams”, “unfair treatment 

to residents from stressed colleagues” and “decreasing nursing care outcome or changing attitude when 

you are working long hours”. 

 

Bureau locum Staff (Six Stress and Strain Factors) 
“Working with bureau staff” was a stress factor for RNs and HCAs because of “the uncertainty if this staff 

is good or not” particularly when “the staff comes the first time” and was “not experienced, staff”. Stressful 

situations occurred in the opinion of RNs and healthcare due to “limited performance of replacing staff 

from agencies because they do not know the resident fully” and they were “not used to the job”. 

 
Documentation/ Software (Five Stress and Strain Factors) 
RNs and HCAs described “too much paperwork” as a stress factor. Particularly for RNs, it added to the 

stress, doing “InterRAI assessments”, “nursing care plans” and “using Medimap software for medicines 

because often there were internet and connection problems”. The development of documentation 

systems caused stress, such as “the transition from paper to computer documentation”. 
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4.7.2     Stress Reduction Strategies 
RNs and HCAs in RACFs have a wide range of relaxing strategies after stress situation. Figure 4-58 

presents the headings of stress and strain stress reduction strategies. 

 

 
                              Figure 4-58: Overview Stress Reduction Strategies Headlines 
 

In the following paragraphs, the collected stress reduction strategies are sorted according to the defined 

headings, highlighted in quotation marks, and incorporated in the sentence structure. 

 
Take Actions (16 Stress Reduction Strategies) 
Nursing staff took specific actions to reduce stress such as “finding the case of stress and fixing it” and 

“asking for help from other team members”. On the other side, “talking to the manager if there is a 

problem” is another mentioned release approach. For RNs and HCAs, a relieving strategy is “counting 

to ten”, “clear thinking”, “prioritising tasks”, and “reflection on how it can be done better”. Also, “doing 

easy work for a certain time”, “have a minute breather” and “a short break” were decreasing stress 

approaches. In the card enquiry group, RNs and HCA stated that they “walk away to leave the place with 

the stress situation”, and then to “come back later” was a helpful strategy to avoid stress. Others “keep 

smiling”, “have a laugh with other caregivers/staff” and “take time at home because of no distortion for a 

certain time”. For those who needed an extended relief “going on holiday” was recommended.  

 

Communication/ Counselling (15 Stress Reduction Strategies) 
Talking to “manager”, “husband”, “family” and “work colleagues” to “express feelings” and “get support” 

was a stress reduction strategy by RNs and HCAs. Particularly, “talking to a person who is a friend and 

in the same shift” to “find solutions” and “support of network, e.g. community”. Also “talk to a friend” and 

“gossip with friends” was mentioned as a relieving factor. The direct “talk to the stressor” and “write down 

feelings/anger” helped nursing staff cope with stress. Another method of reducing the stress level was 

to “sit with residents and talk to them” and “take the rights staff have”. 

 

 
 
 
 

Relief

General Activities Nutrition

Music Sport

Outdoors Take Actions

Communication / Counseling Well-being

Release
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Well-being (15 Stress Reduction Strategies) 
Nursing staff reported that receiving a “massage”, doing “yoga” or “meditation” decreases stress and 

strain. Other stress reduction actions were “going out” and using the “swimming pool and sauna”. Also, 

“relaxing on a sofa” having a “rest”, “break” and “good sleep or nap”. Similar stress relieving strategies 

were “doing short breaks” taking “deep breaths” and “doing nothing for a time”. RNs and HCAs mentioned 

that “no rush”, “taking time out” and “drinking something” helps calm down. 

 
General Activities (Ten Stress Reduction Strategies) 
One of the strategies RNs and HCAs used to relax was “spending time on hobbies” such as “reading”, 

“surfing on the internet”, “watching television series” and “movies”. Other relaxing strategies to calm 

down after a stressful experience was “doing housework”, “playing with dogs” and went “shopping”. 

“Crying”, “praying” and “swearing inside”. 

 
Nutrition (Ten Stress Reduction Strategies)  
RNs and HCAs mentioned “cooking”, “eating” and “self-caring, e.g. healthy nutrition” as a strategy to 

relax after experiences of stress. On the contrary, “having sugary foods”, “not cooking”, and “eat out like 

chocolates, ice cream, and pasta” seems another relief approach for RNs and HCAs. Also, stress 

relieving was achieved by a “glass of wine”, “having a coffee”, “cup of tea” and “herbal teas” for example.  

 
Sport (Four Stress Reduction Strategies)  
To reduce stress, RNs and HCA recommended “physical training and sport”, for example, “running and 

walking”, “going to the gym” and “swimming pool”. 

 
Outdoors (Four Stress Reduction Strategies)   
Being in the “nature” such as “go for a walk” spend time on the “beach” or “enjoying a scenic drive home” 

was an effective measure for stress reduction after a stressful situation for RNs and HCAs.  

 
Music (Three Stress Reduction Strategies)  
“Listen to music” and “playing music” such as “guitar” was a strategy to reduce stress for RNs and HCAs. 
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4.7.3     Summary Stress and Strain Factors and Stress Reduction Strategies 
RNs and HCAs contributed in 13 card inquiry groups in total 111 workplace-related stress and strain 

factors and 77 stress reduction strategies from their perspective. 

 

Stress and strain factors were divided into 11 major groups with the appropriate headlines Workflows/ 

Workload, Resident, Nursing Staff Shortage, Communication, Teamwork, Bureau locum Staff, Relatives, 

Management/ Leadership, Resources, Documentation/ Software, and Payment. Stress and strain factors 

in the group “Workflows/ Workload” described, in summary, an imbalance of staffing resources, work 

demand, and the number of related residents. Other difficulties included unexpected influences which 

affects already planned work processes. “Resident” related stress and strain factors covered personal 

insults, exposure to physical aggression, and the high demand for mental attention. Under the “Nursing 

Staff Shortage” headline, staff availability was the main concern for stressful situations. Cultural 

misunderstandings, information gaps, and adverse workplace culture were highlighted in the group 

“Communication”. The headlines “Teamwork” and “Bureau locum Staff” covered stress aspects resulting 

from low work performance, little involvement, and inexperience. The stress and strain factors in the 

group “Relatives” included inherent challenging behaviour, lack of trust, and dissatisfaction. The content 

of the heading “Management/ Leadership” focused on negative feedback and unclear responsibilities, 

while the category “Resources” covered the limitations of human and material support. The stress factors 

related to the headline “Payment” were accompanied by the inconsistency of workload with wages. High 

workload and dealing with insufficient document systems are pictured in the group “Documentation/ 

Software”. 

 

The stress reduction strategies were separated into eight main groups with suitable headlines: Take 

Actions, General Activities, Communication/ Counselling, Well-being, Nutrition, Music, Sport, and 

Outdoors. The set of relaxation strategies in the category “Take actions” described timeout scenarios 

and measures how to control emotions while spending time on hobbies to calm down were listed in 

“General Activities”. As a primary strategy to reduce stress under the headline “Communication/ 

Counselling” was talking to a trustworthy person and facing challenges directly in the situation. “Well-

being” strategies were covering different spa treatments and breaks. Eating healthy food and on the 

contrary, also consuming unhealthy foods contributed to relaxation for RNs and HCAs, which was 

included in the headline “Nutrition”. Playing musical instruments and listening to songs were both “Music” 

related strategies to relax. Physical activities and being in nature to reduce stress were compound in the 

groups “Sport” and “Outdoors”.  

 

In other words, RNs and HCAs stated various stress and strain factors at RACF workplaces. They were 

exposed to several stressful situations which were caused by internal and external influences. To which 

extent nursing staff can individually avoid and manage those stressors and when management 

involvement becomes necessary should be discussed further. On the other side, the RNs and HCAs 

coped with various stress and strain factors on a personal basis with a wide range of stress reduction 

strategies. 
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4.7.4     Limitations and Critical Reflection 
In the card enquiry activities, RNs and HCAs participated with a different national or cultural background 

and with varying English language abilities. For some nursing staff, it was challenging to express their 

opinions adequately and using the most appropriate words. Therefore, there is a possibility that some 

contributed to stress and strain factors and relief and release strategies did not fit entirely with the chosen 

English expression. 

 
After consultation with each manager of the RACFs, the card enquiry groups took place at the most 

convenient time for the nursing staff. This means during shifts in a break or after the morning shift, which 

allows the morning shift and afternoon shift staff to participate. However, RNs and HCAs often felt time 

pressure to participate in the card enquiry group, which could trigger stress and a limitation of deep 

thinking about individual feelings and opinions. The variety of answers could have been even more 

diverse when there was sufficient time for the participants to think. 

 
Most of the relief and release strategies were socially accepted answers and not in conflict with any laws, 

substances, and drugs. This might be surprising due to the historically known, common drug abuse in 

healthcare-related occupations (Monroe & Kenaga, 2011). One reason for the predominately social 

accepted contribution to the strategies could be that individual participants hesitated to disclose 

controversial relief and release actions although confidentiality for the card enquiry group was agreed. 

To gain more profound knowledge about other strategies, a different scientific approach, such as an 

anonymous survey is recommended.  
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“I'm very familiar with how people can confuse correlation with causation” 

 

 Tim Ferriss (n.d.) 

 

4.8     Correlation Results between InterRAI CAPs, Environmental Health and 
 Safety and Working Condition Data 

This chapter provides correlation results of environmental health and safety, working condition, and 

InterRAI CAPs indicators according to stage three in the study design. At first, the origin of the data sets 

is explained, and then the frequencies and distribution analysis of the InterRAI CAPs data set is 

displayed. For the correlation, the Pearson approach is utilised for rational variables and Spearman's rho 

is conducted for ordinal ones.  

 

In the first stage, the correlations are among environmental health and safety, working condition, and 

InterRAI CAPs indicators and then in the second one between those indicators. Through this approach, 

the understanding of the relationships between the various indicators is enhanced.  

 
Correlation 
Correlation analysis is a statistical approach to determine the relationship between variables. The result 

is named as the correlation coefficient (r), which shows the direction (plus or minus), strength, and 

significant level of the relationship. The correlation coefficient can be any number between -1 and 1. 

When values become closer to one of the ends of the range, an increase of the strength is indicated. On 

the contrary, a correlation coefficient around zero is considered as very week or even as absenteeism 

of any relationship. As a general classification, a correlation coefficient (r) of .000-.190 means “very 

weak”, .200-.390 demonstrates “weak”, .400-.590 defines “moderate”, .600-.790 shows “strong”, and 

.800-1.0 displays “very strong” relationships. However, even the strongest and significant correlation 

coefficient cannot be used to prove causation between variables (Cavana, 2001; Cohen, 1988, 1992; 

Hinkle et al., 2003). 

 

4.8.1     Data Origin 
The selection of the environmental health and safety and working condition indicators for the correlation 

approach is based on the findings of the literature review in Chapter 2.7 and in alignment with the 

explanation of workplaces and working condition by the WHO (2010), WorkSafe New Zealand (2016a), 

and the German Federal Institute for Occupational Safety and Health (2016). The input of the previous 

results for this correlation approach is presented in the study design in Chapter 2.7.  
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For this correlation analysis, the environmental health and safety data which compound Noise, 

Temperature, Humidity, and Lighting are collected from 17 participating RACFs and analysed in Chapter 

5.3 by the researcher. The working condition and mental stress related data are gained from the 

conducted survey in the same facilities. The other indicators of the working condition are Leadership 

Support, Organisation Culture, Mental Stress, Roster Changes, Physical Health, Physical workload 

(Survey based). Each indicator is compounded of relevant items of the questionnaire according to the 

results of the previous factor analysis in Chapter 5.7. 

 

This means, for instance, that the indicator Roster Changes contains two items which are used in this 

correlation analysis (1. In the last month, how often did you work a double shift? and 2. In the last month, 

how many times have you been called in to replace a colleague?). The other working condition indicators 

are solely based on frequencies results such as Job Satisfaction, Orientation Days or sums, for instance, 

Physical Workload (Observation based), and Pedometer. 

 

The InterRAI CAPs for Long Term Care Facilities (LTCF) was provided by TAS (Central Region 

Technical Advisory Services) in New Zealand after a request by the researcher and were granted after 

a successful application process. The InterRAI Long Term Care Facilities (LTCF) dataset contained the 

anonymised CAPs Pressure Ulcer, Pain, Physical Activities Promotion, Bowel Conditions, Social 

Relationship, Activities of Daily Living, and Urinary Incontinence from 15 participating RACFs in the 

period from 1st of March 2016 to 28th of February 2017. These particular CAPs were chosen because of 

the high reliability as identified in the literature review in Chapter 2.8.  

 

4.8.2     InterRAI CAPs Data Frequencies and Distribution 
Table 4-59 illustrates InterRAI CAPs and its risk assessment outcome for 15 RACFs.  

 
Table 4-59: Distribution of the InterRAI CAPs Data Set 

  
 

InterRAI Stage Frequency Percent SD
Not triggered 1271 91
At risk. No ulcer now (L3) 47 3
At risk. Has stage 1 ulcer (L2) 32 2
At risk. Has stage 2 ulcer (L1) 47 3
Not triggered 1220 87
Medium priority (L1) 107 8
High Priority (L2) 70 5
Not triggered 1111 80
Triggered 286 20
Not triggered 1179 84
Risk of decline (L1) 156 11
Facilitate improvement (L2) 62 4
Not triggered 1179 84
Risk of decline (L1) 156 11
Facilitate improvement (L2) 62 4
Not triggered 479 34
Prevent decline (L1) 498 36
Facilitate improvement (L2) 420 30
Not triggered 240 17
Continent at baseline (L1) 488 35
Prevent decline (L2) 507 36
Facilitate improvement (L3) 162 12

.801

.906

.629
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.499

.276

Pressure Ulcer

Pain
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The key finding was that five out of seven InterRAI CAPs indicators of the data are in 80% or more cases 

not triggered. Those are highlighted in red. The indicators which are triggered less than that threshold 

are marked in green colour. Taken the number of cases together, this means that out of a total of 9779 

(100%) cases approximately two-thirds (6679, 68%) of them were not trigged, and one-third (3100, 32%) 

were triggered. As a result, the sample distribution of the InterRAI CAPs was predominately right-skewed 

as it can be seen in Appendix 5.  

 
4.8.3     Correlation Approach 
This chapter shows the correlation coefficients among and between environmental health and safety, 

working conditions, and InterRAI CAPs indicators. All significant relationships are highlighted in green 

colour. Table 4-51 highlights the Pearson correlation coefficients among the environmental health and 

safety indicators. 

 
Table 4-51: Correlation Coefficients among the Environmental Health and Safety Indicators 

 
 

The indicators with the strongest Pearson correlation coefficients were Temperature Resident Lounges 

and Humidity Resident Lounges (r = -.946, p < .001), Temperature Nursing Offices and Humidity 

Resident Lounges (r = -.914, p < .001), Temperature Nursing Offices and Temperature Resident 

Lounges (r = .907, p < .001), and Temperature Nursing Offices and Humidity Nursing Offices (r = -.901, 

p < .001). The second highest correlation coefficients were shown by Noise Nursing Offices and Lighting 

Nursing Offices (r = .870, p < .001), Humidity Nursing Offices and Humidity Resident Lounges (r = .869, 

p < .001), and Temperature Resident Lounges and Humidity Nursing Offices (r = -.862, p < .001). Strong 

correlations between r = .600 and r = .700 were identified for Noise Resident Lounges and Temperature 

Resident Lounges (r = .788, p < .001), Noise Resident Lounges and Humidity Resident Lounges 

(r = .752, p < .001), Noise Resident Lounges and Humidity Nursing Offices (r = -.685, p < .001). Noise 

Resident Lounges and Temperature Nursing Offices (r = .629, p < .001). 

 

The next group of factors which are Noise Nursing Offices and Temperature Nursing Lounges (r = .557, 

p < .001), Noise Nursing Offices and Humidity Nursing Offices (r = -.548, p < .001), and Temperature 

Nursing Offices and Lighting Nursing Offices (r = .505, p < .001) demonstrated moderate Pearson 

correlation coefficients. The correlation between Lighting Nursing Offices and Humidity Resident 

Lounges (r = -.465, p < .001) provided the lowest coefficient but still considered as moderately strong. 

To sum up, among the environmental health and safety indicators, there were very strong significant 

Noise           
Nursing 
Offices

Noise 
Resident 
Lounges

Temperature 
Nursing 
Offices

Temperature 
Resident 
Lounges

Humidity 
Nursing 
Offices

Humidity 
Resident 
Lounges

Lighting 
Nursing 
Offices

Noise Nursing Offices 1 -0.015 .557** 0.300 -.548** -0.284 .870**

Noise Resident Lounges -0.015 1 .629** .788** -.685** -.752** 0.113
Temperature Nursing Offices .557** .629** 1 .907** -.901** -.914** .505**

Temperature Resident Lounges 0.300 .788** .907** 1 -.862** -.946** 0.241
Humidity Nursing Offices -.548** -.685** -.901** -.862** 1 .869** -.456**

Humidity Resident Lounges -0.284 -.752** -.914** -.946** .869** 1 -0.283
Lighting Nursing Offices .870** 0.113 .505** 0.241 -.456** -0.283 1
**. Correlation is significant at the 0.01 level (2-tailed).
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Pearson correlation coefficients. The working condition indicators with the correspondent, Spearman's 

rho correlation coefficients, are provided in Table 4-52. 

 
Table 4-52: Correlation Coefficients among the Working Condition Indicators 

 
 

Among the working condition indicators, the results showed the strongest Spearman's rho correlation 

coefficients were between Job Satisfaction and Mental Stress (r = -.370, p < .001), Organisation Culture 

and Mental Stress (r = .315, p < .001), Organisation Culture and Physical Workload (Observation) (r = -

.315, p < .001) and Mental Stress and Physical Workload (Survey) (r = .306, p < .001). There were six 

indicators which consisted of correlations between plus/minus r = .200 and r = .299 named as Physical 

Health and Pedometer (r = -.287, p < .05), Accidents and Mental Stress (r = -.260, p < .001), Job 

Satisfaction and Physical Workload (Survey) (r = -.253, p < .001), Leadership Support and Mental Stress 

(r = -.240, p < .001), Job Satisfaction and Leadership Support (r = .236, p < .001), and Leadership 

Support and Organisation Culture (r = -.216, p < .001). Another six indicators provided correlations in the 

range of plus/minus r = .132 to r = .158 which are Orientation Days and Organisation Culture (r = .158, 

p < .05), Roster Changes and Physical Workload (Survey) (r = .154, p < .05), Job Satisfaction and 

Physical Health (r = -.137, p < .05), Accidents and Job Satisfaction (r = .136, p < .05), Orientation Days 

and Leadership Support (r = -.133, p < .05), and Orientation Days and Mental Stress (r = .132, p < .05). 

 

Taken together, there were significant Spearman's rho correlation coefficients among the working 

condition indicators. However, those were predominately weak ones. Table 4-53 shows the Spearman's 

rho correlation coefficient between the environmental health and safety and working conditions 

indicators. 

 
Table 4-53: Correlation Coefficient between the Environmental Health and Safety and Working Conditions Indicators 

 
 

 

Accidents Job 
Satisfaction

Orientation 
Days

Leadership 
Support

Organisation 
Culture

Roster 
Changes

Mental 
Stress

Physical 
Health

Physical 
Workload 
(Survey)

Physical 
Workload 

(Observation)

Pedometer

Accidents 1.000 .136* 0.040 0.006 -0.060 0.095 -.260** 0.044 -0.130 0.266 0.040
Job Satisfaction .136* 1.000 0.051 .236** -0.083 -0.006 -.370** -.137* -.253** -0.159 0.038
Orientation Days 0.040 0.051 1.000 -.133* .158* -0.049 .132* -0.029 -0.012 -0.133 0.033
Leadership Support 0.006 .236** -.133* 1.000 -.216** 0.005 -.240** 0.028 -0.023 0.079 -0.173
Organisation Culture -0.060 -0.083 .158* -.216** 1.000 -0.109 .315** -0.036 0.095 -.315** 0.026
Roster Changes 0.095 -0.006 -0.049 0.005 -0.109 1.000 -0.053 -0.042 .154* 0.011 -0.021
Mental Stress -.260** -.370** .132* -.240** .315** -0.053 1.000 -0.018 .306** -0.034 -0.096
Physical Health 0.044 -.137* -0.029 0.028 -0.036 -0.042 -0.018 1.000 0.044 0.102 -.287*
Physical Workload (Survey) -0.130 -.253** -0.012 -0.023 0.095 .154* .306** 0.044 1.000 -0.030 0.050
Physical Workload (Observation) 0.266 -0.159 -0.133 0.079 -.315** 0.011 -0.034 0.102 -0.030 1.000 0.139
Pedomenter 0.040 0.038 0.033 -0.173 0.026 -0.021 -0.096 -.287* 0.050 0.139 1.000
**. Correlation is significant at the 0.01 level (2-tailed).
*.  Correlation is significant at the 0.05 level (2-tailed).

Accidents Job 
Satisfaction

Orientation 
Days

Leadership 
Support

Organisation
Culture

Roster 
Changes

Mental 
Stress

Physical 
Health

Physical 
Workload 
(Survey)

Physical 
Workload 

(Observation)

Pedometer

Noise Nursing Offices 0.382 0.110 0.111 0.143 .341* -.322* 0.202 0.084 0.281 -0.185 -0.076
Noise Resident Lounges 0.255 -0.019 -.574** 0.023 -0.204 0.065 .463* -0.024 -0.118 0.015
Temperature Nursing Offices 0.009 .324* 0.125 -0.078 0.283 -.340* -0.006 0.253 0.076 -0.168 -0.017
Temperature Resident Lounges .489* 0.138 -0.215 0.111 -0.168 -0.047 .510* -0.184 -0.009 0.132
Humidity Nursing Offices -0.228 -.319* -0.023 -0.002 -0.189 .471** 0.069 -.305* 0.034 0.111 0.020
Humidity Resident Lounges -.628** -0.405 0.323 -0.005 0.156 0.055 -.539* 0.135 -0.082 -0.126
Lighting Nursing Offices 0.019 0.083 0.094 0.177 0.212 -.315* 0.196 0.050 0.250 -0.063 -0.017
**. Correlation is significant at the 0.01 level (2-tailed).
*.  Correlation is significant at the 0.05 level (2-tailed).
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The strongest Spearman's rho correlation coefficient, which is r = -.628, p < .001 was between the 

indicators Humidity in Resident Lounges and Job Satisfaction. This result was followed by moderate 

correlations between the indicators Noise Resident Lounges and Leadership Support (r = -.574, 

p < .001), Humidity Resident Lounges and Physical Health (r = -.539, p < .05), and Temperature 

Resident Lounges and Physical Health (r = .510, p < .05). On the lower moderate spectrum, there were 

correlations between Temperature Resident Lounges and Job Satisfaction (r = -.489, p < .05), Humidity 

Nursing Office and Roster Changes (r = .471, p < .001), and Noise Resident Lounges and Physical 

Health (r = .463, p < .05). Weak Spearman’s correlation coefficients were identified for Noise Offices and 

Organisation Culture (r = .341, p < .05), Temperature Offices and Roster Changes (r = -.340, p < .05), 

Temperature Offices and Job Satisfaction (r = .324, p < .05), Noise Offices and Roster Changes (r = -

.322, p < .05), Humidity Nursing Offices and Job Satisfaction (r = -.319, p < .05), Lighting Offices and 

Roster Changes (r = -.315, p < .05), and Humidity Nursing Offices and Physical Health (r = -.305, 

p < .05).  

 

In other words, there were significant Spearman's rho correlation coefficients between environmental 

health and safety and working conditions indicators. The relationship of the indicators can be considered 

in the range from weak to strong, whereas the predominant indicators consisted of weak to moderate 

coefficients. The Spearman's rho correlation coefficients among the InterRAI CAPs indicators are 

presented in Table 4-54. 

 
Table 4-54: Correlation Coefficients among the InterRAI CAPs Indicators 

 
 

The InterRAI CAPs indicators which provided the highest Spearman's rho correlation coefficients are 

between CAP Urinary Incontinence and CAP Activities of Daily Living (r = .209, p < .001) and CAP Social 

Relationship and CAP Physical Activities Promotion (r = .117, p < .001). The second highest correlation 

coefficients but still under r = .100 are shown by CAP Pressure Ulcer and CAP Pain (r = .077, p < .001), 

CAP Pain and CAP Urinary Incontinence (r = .064, p < .05), CAP Pain and CAP Social Relationship 

(r = .064, p < .05), CAP Pressure Ulcer and CAP Bowel Conditions (r = .061, p < .05), CAP Activities of 

Daily Living and CAP Bowel Conditions (r = .061, p < .05), and CAP Urinary Incontinence and CAP 

Social Relationship (r = .055, p < .05).  

 

 

 

 

InterRAI 
Pressure 

Ulcer

InterRAI         
Pain

InterRAI 
Urinary 

Incontinence

InterRAI 
Bowel 

Conditions

InterRAI 
Social 

Relationship

InterRAI 
Activities of 
Daily Living

InterRAI 
Physical 
Activities 

Promotion
InterRAI Pressure Ulcer 1.000 .077** -0.036 .061* 0.004 0.050 -0.049
InterRAI Pain .077** 1.000 .064* 0.014 .064* 0.005 0.051
InterRAI Urinary Incontinence -0.036 .064* 1.000 -0.007 .055* .209** 0.038
InterRAI Bowel Conditions .061* 0.014 -0.007 1.000 -0.002 .061* -0.005
InterRAI Social Relationship 0.004 .064* .055* -0.002 1.000 0.033 .117**

InterRAI Activities of Daily Living 0.050 0.005 .209** .061* 0.033 1.000 0.002
InterRAI Physical Activities Promotion -0.049 0.051 0.038 -0.005 .117** 0.002 1.000
**. Correlation is significant at the 0.01 level (2-tailed).
*.  Correlation is significant at the 0.05 level (2-tailed).
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In summary, there are eight significant Spearman's rho correlation coefficients between InterRAI CAPs 

indicators. However, the relationships are considered as weak. Table 4-55 provides an overview of the 

Spearman's rho correlation coefficients between InterRAI CAPs and environmental health and safety 

indicators. 

 
Table 4-55: Correlation Coefficients between InterRAI CAPs and Environmental Health and Safety Indicators 

  

 

 

The results showed a moderate to strong negative correlation between InterRAI CAP Social Relationship 

and Noise Resident Lounges (r = -.537, p < .001) based on the Spearman’s approach. There are more 

CAPs identified which were correlated moderately, namely CAP Social Relationship and Temperature 

Resident Lounges (r = -.430, p < .001), CAP Social Relationship and Humidity Resident Lounges 

(r = .419, p < .05), CAP Pain and Temperature Offices (r = -.415, p < .001), and CAP Pain and Lighting 

Offices (r = -.407, p < .001). Spearman's rho correlation coefficient demonstrated weak relationships for 

the CAP Pain and Noise Offices with r = -.396, p < .001 and CAP Pain and Humidity Offices with r = .374, 

p < .001.  

 

This means that seven significant Spearman's rho correlation coefficients between the InterRAI CAPs 

and environmental health and safety indicators were identified as moderate in strength. Table 4-56 

presents the Spearman's rho correlation coefficients between InterRAI CAPs and working conditions 

indicators. 

 
Table 4-56: Correlation Coefficients between InterRAI CAPs and Working Conditions Indicators 

 
 

 

  

Clinical Assessment Protocols 

Noise           
Nursing 
Offices

Noise 
Resident 
Lounges

Temperature 
Nursing 
Offices

Temperature 
Resident 
Lounges

Humidity 
Nursing 
Offices

Humidity 
Resident 
Lounges

Lighting 
Nursing 
Offices

-0.169 0.024 0.012 -0.148
-.396** -0.267 -.415** -0.283 .374** 0.206 -.407**

-0.114 -0.384 -0.210 -0.284 0.226 0.153 -0.115
-0.130 -0.240 -0.214 -0.022 0.245 0.000 -0.256
0.042 -.537** -0.187 -.430* 0.227 .419* 0.017
0.050 -0.241 -0.077 -0.216 0.085 0.226 0.075

-0.002 0.030 -0.014 0.097 -0.123 -0.030 0.071
**. Correlation is significant at the 0.01 level (2-tailed).
*.  Correlation is significant at the 0.05 level (2-tailed).

InterRAI Pressure Ulcer
InterRAI Pain
InterRAI Urinary Incontinence
InterRAI Bowel Conditions
InterRAI Social Relationship
InterRAI Activities of Daily Living
InterRAI Physical Activities Promotion

Clinical Assessment Protocols 

Accidents Job 
Satisfaction

Orientation 
Days

Leadership 
Support

Organisation 
Culture

Roster 
Changes

Mental 
Stress

Physical 
Health

Physical 
Workload 
(Survey)

Physical 
Workload 

(Observation)

Pedometer

-0.001 0.044 0.066 -0.038 0.027 -0.011 0.046 0.100 -0.039 -0.071 -0.008
0.088 -0.005 -0.015 0.101 -0.071 0.058 -0.075 0.057 0.011 -0.019 -0.012

-0.016 -0.069 -0.013 .129* -0.093 0.049 -0.068 -0.031 0.071 0.106 -0.180
-0.079 -.138* -0.053 -0.042 -0.021 0.031 0.088 0.040 0.093 -0.031 .251*

.161* -0.005 -0.071 0.004 -0.035 0.096 -0.069 -0.002 0.075 -0.048 -0.013
-0.002 -0.118 -0.038 -0.067 -0.020 0.076 -0.023 0.027 0.021 0.166 0.015
-0.018 -0.115 -0.024 0.030 0.058 0.081 0.077 0.005 -0.014 0.165 0.150InterRAI Physical Activities Promotion

InterRA  Pain
InterRAI Urinary Incontinence
InterRAI Bowel Conditions
InterRAI Social Relationship
InterRAI Activities of Daily Living

**. Correlation is significant at the 0.01 level (2-tailed).
*.  Correlation is significant at the 0.05 level (2-tailed).

InterRAI Pressure Ulcer
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The findings of the Spearman's rho correlation coefficient demonstrated week correlations between 

InterRAI CAP Social Relationship and Accidents (r = .161, p < .05), CAP Bowel Conditions Job 

Satisfaction (r = -.138, p < .05), and CAP Incontinence and Leadership Support (r = .129, p < .05). Taken 

together, the four significant Spearman's rho correlation coefficients between the InterRAI CAPs and 

working conditions indicators provided a weak relationship. 

 

4.8.4     Summary Results Correlation between InterRAI CAPs and Health and Safety Data 
In this chapter, the correlation coefficients between the environmental health and safety, working 

condition, and InterRAI CAPs indicators of 15 participating RACFs are determined. 

 

The results of the Pearson correlation analysis among the environmental health and safety indicators, 

which were noise, temperature, humidity, and lighting measured in the nursing offices and resident 

lounges, showed 15 highly significant strong to very strong correlation coefficients. The range of the 

coefficients was between plus/minus r = .500 to .950. Among the working condition indicators, namely 

job satisfaction, mental stress, physical health, physical workload (Observation based), physical 

workload (Survey based), pedometer, accidents, roster change, leadership support, orientation days, 

organisation culture, the findings confirmed 16 significant Spearman's rho correlation coefficients 

between plus/minus r = .100 and .400 although most of them are predominately considered as weak. 

Taken both environmental health and safety and working conditions indicators together for correlation 

analysis, the results demonstrated 14 significant Spearman's rho correlation coefficients from plus/minus 

r = .305 to .626. The relationship of the indicators can be considered in the range from weak to strong, 

whereas the predominant indicators consisted of weak to moderate coefficients.  

 

The outcome of the Spearman's rho correlation approach of the InterRAI CAPs indicators, which are 

Pressure Ulcer, Pain, Physical Activities Promotion, Bowl Conditions, Social Relationship, Activities of 

Daily Living, and Incontinence, provided eight significant correlation coefficients among these indicators. 

The values were in a range from plus/minus r = .050 to .210. which indicated weak relationships.  

 

Providing results to answer the hypotheses of this study in the next chapter, the InterRAI CAPs and 

environmental health and safety indicators were selected for the Spearman's rho correlation approach. 

The results showed seven significant correlation coefficients between plus/minus r = .350 and .550, 

which means moderate relationships. The same statistical analysis for InterRAI CAPs and working 

conditions indicators demonstrated four significant Spearman's rho correlation coefficients in a range 

from plus/minus r = .100 to .250. These confirmed week relationships between the indicators. 
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In summary, there were in total eleven significant correlations identified between environmental health 

and safety, working condition on the one side, and InterRAI CAPs indicators on the other one. The 

strongest correlations coefficient of all was between the CAP Social Relationship and Noise in resident 

lounges (r = -537, p < .001). There are another four significant correlations found with moderate in 

strength coefficients between CAP Social Relationship and Temperature Resident Lounges (r = -.430, 

p < .001), CAP Social Relationship and Humidity Resident Lounges (r = .419, p < .05), CAP Pain and 

Temperature Offices (r = -.415, p < .001), and CAP Pain and Lighting Offices (r = -.407, p < .001). 

 

4.8.5     Limitations and Critical Reflection 
The environmental health and safety indicators demonstrated moderate to strong correlation coefficients 

among themselves and between the InterRAI CAPs ones who contributed at the same time to the main 

results in this chapter. On the other hand, the correlations among the working condition indicators and 

between the InterRAI CAPs indicators were predominately weak. Although the working condition 

indicators had a higher number and a broader range of different indicators than environmental health 

and safety ones. It was surprising that the number of those significant correlations with the InterRAI 

CAPs indicators was less.  

 

The InterRAI has been the mandated assessment documentation system in RACFs in New Zealand 

since 2015. This analysis revealed that the distribution of the CAPs data which were generated from the 

participating facilities is right-skewed. The reason for this was that in approximately two-thirds (Total of 

9779) of the cases were not triggered. This would mean that the residents were facing predominately no 

risks, for instance, pressure ulcer. From a critical point of view, this is surprising because a higher number 

of triggered CAPs was expected due to often highly dependent residents with a compromised health 

status living in RACFs. On the contrary, international research shows that aged people in RACFs often 

suffer from various health problems such as pressure ulcer. For instance, in nursing homes in Australia, 

69% of the residents are assessed with a risk for pressure ulcer, and 10.3% of them experienced at least 

one pressure injury in 2016 (Clinical Excellence Commission, 2017). Another possible reason for the low 

number of CAPs in New Zealand could be that the assessment intervals are too long to recognise every 

change in health conditions and risks.   

 

One reason for the often untriggered CAPs could be that some of them were just not activated for daily-

use or posed an implementation challenge to nursing staff in the InterRAI Software. Due to the limited 

long-term experience of healthcare professionals, it should be considered that handling mistakes could 

have occurred, which might have affected the InterRAI data and consequently, the correlation 

coefficients in this study.  
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The interpretation of the results in this chapter has to be done with caution because correlation is not 

casualisation. From a statistical point of view, significant correlation coefficients show relationships 

between variables, but it has to be evaluated within the context of the RACFs and the possibility of other 

unknown factors which could have affected the outcome likewise.  

 

For future research, it should be explored if InterRAI CAPs datasets with normal distribution could 

contribute to an increase in the strength of the correlation coefficients. This would be beneficial to know, 

particularly, if there are impacts on the working condition indicators. 

 

The next chapter introduces the Theory of Achieving Health and Well-Being in the Workplace, Model for 

Developing Health and Safety Workplaces and Working Conditions in RACF’s and Planning Tool for 

Implementing Healthy and Safe Workflows which were developed based on the literature review and the 

study findings.  
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Chapter 5:     Implementation of Health and Well-Being System in 
                       RACF. Translational Research: Theoretical and 
                       Practical   
 

 “In theory, practice is simple”  

 
         Trygve Reenskaug 

 

5.1     Introduction  
This chapter presents the Theory of Achieving Health and Well-Being in the Workplace, which is a 

theoretical contribution to science and is based on this research (Refer to Chapter 3.3). The background 

of the theory and its assumptions are outlined, and the stages are illustrated. 

 

In recent decades, the focus in occupational health and safety was on identifying physical risks such as 

ergonomic, chemical, and biological hazards and prevention strategies to avoid accidents and work-

related illnesses. In reference to Chapter 2.7, robust health and safety standards have been developed 

and re-evaluated (WorkSafe, 2019). In spite of the fact that the implementation of environmental 

standards is an ongoing undertaking by organisations and as shown in this research, RACFs barely meet 

those recommendations. The trend in occupational health and safety is shifting more towards mental 

risks in the workplace context (WorkSafe, 2019, WHO, Regional Office for Europe, 2019).  

 

Addressing the well-being needs of workers in an ongoing transformation process of workplace design 

and more attention to mental stress and psychosocial harm is required (WorkSafe, 2019; Safe Work 

Australia, 2018a). Theories are needed to understand the framework of how health and well-being can 

be achieved in the workplace through the implementation of models, interventions, and actions. 

 

The development of this theory is based on the current occupational health and safety mental stress and 

stress reduction findings of this study. Nursing staff reported that several stress factors in the workplace 

are related to workflows, for instance, work interruption, unclear responsibilities, and lack of 

communication. Therefore, stage one theoretical foundation is built on the establishment of a transparent 

organisation. Literature about health and safety systems and standards, as described in Chapter 2.7, is 

incorporated into stage two. The Workplace Health Promotion stage, which is coordinated by the 

organisation, through a systematic approach that incorporates stress reduction strategies mentioned by 

nursing staff in this study. Stage four incorporates job satisfaction as described in Chapter 2.7.9.5 and 

the survey results of this research that contribute to the individual health situations and subsequently to 

the well-being of nursing staff in the workplace.  
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The benefit for the practice of the “Theory of Achieving Health and Well-Being in the Workplace” is that 

organisations with and without an existing health and safety system can use it as a pathway to either 

develop or to improve it with the ultimate aim to generate health and well-being for employees. An audit 

to assess the preconditions, interventions, and indicators of the different theory stages could help an 

organisation to identify the corresponding stage in this theory. 

 

5.2     Theory of Achieving Health and Well-Being in the Workplace 
Maslow's Hierarchy of Needs (1943) framework builds the foundation of this theory and predicts that 

health and well-being for employees are achievable through the bottom-up approach and is achievable 

and sustainable by the following stages: Quality Management, Health and Safety Management, 

Workplace Health Promotion, and Job Satisfaction. The stages are illuminated in Figure 5-59. Each stage 

is described in detail below. 

 

 

  

 

 

 

 

 

 

 
 
 
 
Figure 5-59: Theory of Achieving Health and Well-Being in the Workplace 
 

Health and Safety Management 

Quality Management 

Health and  
Well-Being in the Workplace 

Workplace Health Promotion 

Job Satisfaction 
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Stages, Preconditions, Interventions, and Indicators 

First Stage: Quality Management 
This stage focuses primarily on the structure and processes of an organisation.  

 

Background 
The ISO 9001 Standard for Quality Management Systems (Refer to Chapter 2.7.4) is recognised 

internationally and implemented in more than one million organisations (ISO, 2018). The principles of 

this standard are customer focus, leadership, engagement of people, process approach, improvement, 

evidence-based decision-making and relationship management. These values are also embedded in this 

theory development. Managing organisations means defining processes, undertaking quality planning, 

coordinating actions, achieving quality objectives, conducting quality assurance, and implementing 

quality improvement. All measures are undertaken for the ultimate aim to address customer satisfaction, 

which also includes employees (ISO, 2015b). Table 5-57 shows the requirements to fulfil the Quality 

Management Stage of the theory, which are separated in precondition, interventions, and indicators. 

 
Table 5-57: Theory- Quality Management Stage  

 Requirements and Description  Reference 
Precondition  
 

• Quality processes are defined, monitored, and evaluated 
• Continuous improvement approach (Plan-Do-Check-Act Circle) is 

implemented 
• Quality objectives and measures are defined 

 
 
 
 
Deming, 1986, 
Walton, 1991,  
Johnson, 2002 
ISO, 2015b 

Interventions  
 

• Improving the current Quality Management System to gain an ISO 
9001 based performance level 

• Involvement of employees through recognition of their feedback 
and ideas to improve quality in the workplace 

Indicators 
 
 

• An external audit which confirms an effective Quality Management 
System based on ISO 9001 standard 

• ISO 9001 confirmation certificate of the implemented Quality 
Management System 
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Second Stage: Health and Safety 
The primary focus of this stage is the structure and processes of an organisation. 

 
Background 
Organisations benefit from the implementation of coordinated health and safety activities and the 

development of safe workplaces and working conditions. Increasing the awareness of employee’s health 

will, in turn, decrease the number of work-related injuries and illnesses. Subsequently, this reduces work-

related costs and enables the establishment of a greater reputation by interested parties, including the 

public (Safe Work Australia, 2016; TÜV Rheinland, 2016). 

 

To achieve these benefits, systematic implementation of a recognised Health and Safety Management 

System is recommended according to the literature (Refer to Chapter 2.7.4). The latest ISO 45001 

Standard for Occupational Health and Safety Management Standard Systems is aligned with the high-

level structure of the ISO 9001 Standard for Quality Management Systems (Refer to Chapter 2.7.4). 

Table 5-58 describes conditions in each category: precondition, interventions, and indicators to achieve 

the Health and Safety Stage of the proposed theory. 

 
Table 5-58: Theory- Health and Safety Stage  

  Reference 
Precondition  
 

• Implementing a Quality Management System with evaluated 
and improved processes  

• Conducting a continuous health and safety improvement 
approach (Plan-Do-Check-Act Circle)  

• Defining health and safety goals and actions   

 
 
 
 
 
 
 
 
ISO, 2015b, 2015c, 
2018 

Interventions  
 

• Implementing health and safety measures which are 
integrated into the quality processes and the Quality 
Management System 

• Identifying health risks and conducting actions to eliminate or 
reduce the potential danger of it 

• Empowerment and involvement of employees and considering 
any of their feedback with regard to health and safety 
workplaces. 

Indicators 
 
 

• An external audit which confirms an effective health and safety 
Management System embedded in the ISO 9001 standard 

• ISO 45001 Standard for Occupational Health and Safety 
Management Standard Systems confirmation of the Health 
and Safety Management System 

• Number of accidents, work-related diseases, and sick-leave in 
national and international comparison 
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Third Stage: Workplace Health Promotion 
This stage involves the roles of individuals and programs coordinated by the organisation. 

 
Background 
The European Network for Workplace Health Promotion (ENWHP) defines workplace health promotion 

as the “combined efforts of employers, employees and society to improve the health and well-being of 

people at work. This can be achieved through a combination of improving the work organisation and the 

working environment, promoting active participation, and encouraging personal development” (European 

Network for Workplace Health Promotion, 2016, p. 1). The precondition, interventions, and indicators are 

highlighted in Table 5-59 to illustrate the Workplace Health Promotion Stage of the theory. 

 
Table 5-59: Theory- Workplace Health Promotion Stage 

  Reference 
Precondition  
 

• Healthy and Safe workplaces, workflows, and working condition 
• Recognising employees’ health status and needs  

 
 
 
 
 
Becker et al., 
2010 
 
Australian 
Government 
Compare, 2010 

Interventions  
 

• Identifying the physical, mental, and social well-being needs of the 
employees to address and provide support  

• Providing professional information access and advice for 
employers’ life-related topics and challenges   

• Promoting healthy nutrition and weight loss programs and support 
at workplaces 

• Introducing alternative methods of transportation such as car and 
bike sharing, scooters to the workplace  

• Addiction cessation programs, for instance, smoking, alcohol 
• Complementary health services, for example, massages, yoga, 

mindfulness 
• Wellness services, such as a nap room 

Indicators 
 
 

• Implemented collective and individual health promotion 
programmes in the workplace  

• Employee feedback 
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Fourth Stage: Job Satisfaction 
This stage focuses mainly on the roles of individuals and programs of an organisation 
 
Background 
A critical factor for the success of organisations is motivated and satisfied employees. High job 

satisfaction enables the organisation to maintain stronger organisation commitment, higher productivity, 

and lower staff turnover. Also, high job satisfaction moderates stress and strain and reduce the risk of 

burnout syndrome in the workplace (Lu et al. 2005; Castle et al., 2007; Klainberg & Dirschel, 2010; Lorber 

& Savič, 2012; Best & Thurston, 2014). Table 5-60 defines the precondition, interventions, and indicators 

to achieve the requirements for the Job Satisfaction Stage of this theory. 

 
Table 5-60: Theory- Description Job Satisfaction Stage 

  Reference 
Precondition  
 

• Workplace environment in which the employee feels comfortable, 
satisfied, and encouraged 

• Organisation culture, which respects the needs of the employees, 
their families and communities, and acknowledges their support 

 
 
 
 
 
WHO, 2010 
 
Kalisch et al., 
2010 
 
Lorber & Savič, 
2012 

Interventions  
 

• Implementing a cooperative leadership style  
• Developing interpersonal relationships and trust 
• Involving staff in transparent decision-making processes  
• Communicating transparently  
• Creating supportive teamwork environment  
• Offering fair wages and training opportunities 
• Addressing the needs of the employee’s family and community with 

the offer of supporting them 
Indicators 
 

• The result of an anonymous survey to identify the level of job 
satisfaction and the involvement of the employee, family, and 
community. 

 
 
Fifth Stage: Health and Well-being in the Workplace 
The WHO identified four primary fields for developing health and well-being in the workplace: physical 

work environment, psychosocial work environment, personal health resources, and organisation 

involvement in the employee’s community (WHO, 2010). This theory provides a pathway in four stages 

through all these key fields to achieve the final stage of health and well-being in the workplace. A positive 

correlation between the stages of job satisfaction and employee’s health status has been shown in this 

research and confirms the final stage of successful workplace and environment for those RACFs enrolled 

in this project (Refer to Chapter 4.7). 
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5.3     Model for Developing Health and Safety Workplaces and Working 
 Conditions in RACFs 

This chapter describes the Model for Developing Health and Safety Workplaces and Working Conditions 

which is developed based on the literature review, the research results of this project combined with the 

Theory of Achieving Health and Well-Being in the Workplace and adds to the body of knowledge and 

contribution to RACF practices (Refer to Chapter 3.3). 

 

The main focus of this model is on the occupational health and well-being of employees in the workplace. 

To achieve this, the model focuses on involvement, empowerment and education of the staff, and the 

development and improvement of Quality Management and health and safety approaches in the 

organisation. The implementation of this model leads to an organisational change, which needs to be 

managed by senior leaders. Managers should provide resources, direction, and guidance according to 

project plans and objectives. 

 

For the full implementation of this model, the project plan must consist of specific measures which are 

essential to complete. These include pre-assessments, investigations, and audits to gain information 

about the status of the organisation. The management reviews are the intersection points of all three 

stages of the model and the place where results are presented at a glance, objectives are developed, 

and decisions are made. The project plan application phase is based on the identified development 

needs and outcomes of the management reviews.  

 

The steps of the Plan-Do-Check-Act cycle provide the guidelines and direction for the implementation of 

this model.  Every stage of the model is numbered and explained accordingly. Figure 5-60 shows an 

overview of the Model for Developing Health and Safety Workplaces and Working Conditions and the 

implementation approach. Each phase of the model is described in detail: 
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                        Figure 5-60: Model for Developing Health and Safety Workplaces and Working Conditions
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1. Stage: Theory of Achieving Health and Well-Being in the Workplace 
The framework of the Model for Developing Health and Safety Workplaces and Working Conditions is 

based on this research and the resulting Theory of Achieving Health and Well-Being in the Workplace 

as described in Chapter 5.2. 

 
2. Stage: PDCA Cycle Approach 
The Plan-Do-Check-Act Cycle, as explained in Chapter 2.5.3.1, is the foundation for the Model for 

Developing Health and Safety Workplaces and Working Conditions. The steps of the cycle provide the 

guidelines and direction for the implementation approach of the model.   
 
3. Stage: Quality Management 
This stage focuses on the implementation and continuous development of the quality management 

system, related processes, and quality outcome of the services provided by the RACFs. 

 
3-1. Stage: Developing a Quality Management System  
According to the Theory of Occupation Health, the Quality Management System builds the foundation 

for a Health and Safety Management System. The latest ISO 45001 Standard for Occupational Health 

and Safety Management Standard Systems is aligned with the high-level structure of the ISO 9001 

Standard for Quality Management Systems (Refer to Chapter 2.7.4). It is recommended for the RACFs 

to achieve the ISO 9001 Standard, which also enables national and international performance 

comparisons.  
 
3-2. Stage: Defining Quality Management Responsibilities 
The leadership is responsible for the organisation and its implemented policies, processes, and systems 

(Händel, 2013; Kußmaul, 2013). The ISO 9001 Standard is also highlighting this obligation; however, 

often experts are needed for the implementation and continuous development of the Quality 

Management System. This quality management representative should have an appropriate job 

description (ISO, 2015b). 

 
3-3. Stage: Audit 
Determining the current development and performance outcome of the quality management system and 

related processes through an audit is essential. This includes the chance to detect improvement 

potentials of the RACF. For RACFs with an implemented ISO 9001 Standard for Quality Management 

System, it is compulsory to conduct audits (ISO, 2015b). 

 
3-4. Stage: Implementing Project Plan 
The project plan for the enhancement of the quality management system and related processes is based 

on the results of the management review and the audit outcome. The assignments of this project plan 

are outlined in detail and along with due dates, responsible staff, and indicators to define the achievement 

of the implementation approach.   
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3-5. Stage: Achieved Goals 
Evaluating the scope of the achieved aims in comparison to the defined ones in the first management 

review on stage six. This outcome is an input for the following management review on stage seven.  

 

4. Stage: Nursing Staff 
This stage highlights the importance of the involvement and encouragement for creating Healthy and 

Safe workplaces and working condition for the nursing staff in RACFs. 

 
4-1. Stage: Demography Assessment 
The demography analysis of the employees shows the number of staff associated age groups. The 

retirement-related replacements can also be identified for the next coming years and integrated into the 

Human Resources strategy of the RACF. For evaluating the success of the implementation of this model, 

generating operation figures such as sick-leave and turnover costs are essential.  

 
4-2. Stage: Identification of Stress and Strain Factors 
Identifying and analysing stress and strain factors in the workplace from a staff perspective and an input 

for the management review on the following stage. To undertake this, the conduction of the mental stress 

and strain survey (Refer to Chapter 3.6.1) and the Card Enquiry Activity (Refer to Chapter 3.6.2) is 

recommended.  

 
4-3. Stage: Implementation Project Plan 
The project plan for the improvement of the working condition is based on the identified stress and strain 

factors and the results of the management review. As a core approach, the measures also cover staff 

education on topics such as stress coping approach based on Antonovsky’s Salutogenic Model  
(Refer to Chapter 2.7.10), roster planning (Refer to Chapter 2.7.9.4), and leadership support (Refer to 

Chapter 2.6.2). The tasks of the project plan are described in detail and aligned with periods, responsible 

staff, and indicators to define the success of the implementation approach.  

 
4-4. Stage: Achieved Goals 
In this stage, comparing the planned and achieved objectives after the implementation of the project plan 

takes place. The result provides input for the final management review in stage seven. 

 
4-5. Stage: Evaluation 
The evaluation on this stage is based on a second mental stress and strain survey and the identified 

Human Resources indicators to compare the results before and after the implementation of the project 

plan. The findings are an input for the final management review on the next stage. 
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5. Stage: Health and Safety 
This stage concentrates on the implementation and continuous development of the health and safety 

management system, workplaces, and working conditions of RACFs. 

 
5-1. Stage: Development of Health and Safety Management System      
In the international comparisons of the Occupational Health and Safety Management Systems, the latest 

one is ISO 45001 (ISO, 2015c). This approach is based on the high-level structure of the ISO 9001 

Standard for Quality Management Systems (Refer to Chapter 2.7.4) and incorporates the replacement 

of the British Standard OHSAS 18001 Occupational Health and Safety Management System. Through 

the implementation of an internationally recognised standard, the performance of the RACF in this field 

can be measured and benchmarked.  

 

5-2. Stage: Defining Health and Safety Responsibilities 
The global strategy of the WHO (1995) defines leadership as the responsible body for the health and 

safety of the employees in organisations. The Health and Safety at Work Act 2016 (HSWA) highlights 

the responsibilities of the person who is conducting a business or undertaking it (PCBU) and senior 

officers in a leadership position who have the power to influence management and business decisions. 

A health and safety representative, who is advising the leadership as an expert, should be named with 

a corresponding job description (WHO, 1995; Ministry of Business, Innovation & Employment, 2016). 

 
5-3. Stage: Audit 
For evaluating the current development and performance stage of the implemented health and safety 

system, workplace environment, and working conditions, an audit is a preferred measure. Also, 

undertaking audits is an opportunity to identify potential for improvements. It is a legal requirement for 

organisations under the Health and Safety at Work Act 2016 (HSWA) in New Zealand (Goetzel & 

Ozminkowski, 2008; Goldgruber & Ahrens, 2010; Cancelliere et al. 2011; Ministry of Business, Innovation 

& Employment, 2016).  

 
5-4. Stage: Implementing Project Plan 
The project plan for improvement of the health and safety related initiatives is derived from the results of 

the management review, which includes the audit outcome. The actions contain environmental 

measurements such as noise, temperature, humidity, and lighting as well as working condition related 

measures, for instance, workload calculation, walking distances, high-risk nursing activities. The tasks 

in the project plan are described in detail and combined with time requirements, responsible staff, and 

indicators to measure the achievement of the implementation approach.    
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5-5. Stage: Achieved Goals 
The comparison of the achieved objects and the defined ones in stage six demonstrate the scope of 

success, and the results of this stage is an input for the final management review on stage seven. 

 
6. Stage: Management Review Part 1 
The management review is a crucial element of the Model for Developing Health and Safety Workplaces 

and Working Conditions. This means that leadership, experts, and interested parties of the RACF meet 

together to discuss results, determine their organisation’s development aims, and allocate financial 

resources accordingly. The goals and derived actions are then presented in a project plan.  

 
7. Stage: Management Review Part 2 
The second management review is essential to determine the success of the project. The evaluation of 

the results indicates the improved levels for health and safety in the workplace and working conditions 

from leadership and staff perspective. According to the achieved results, adjustments and the second 

implementation of the PDCA Cycle might be necessary.  

 
8. Stage: PDCA Cycle Continuous Development 
The Model for Developing Health and Safety Workplaces and Working Conditions is based on the Plan-

Do-Check-Act Cycle, and after the first complete implementation, the need for further improvement in 

the future in a continuously changing environment might be crucial in order to achieve excellence.  
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5.4     Planning Tool for Implementing Healthy and Safe Workflows 
This section presents the Planning Tool for Implementing Healthy and Safe Workflows in RACFs. The 

need for the development of this tool was based on the workload and stress factors findings of nursing 

staff in this study. In particular, work interruption, changing workflows, and unclear prioritisation of work 

tasks was a source of stress (Refer to Chapter 4.7.1). To combine workflow planning with a health and 

safety perspective, the “Key Indicator Method Manual Handling Operations Assessment” which was 

implemented in this study and described in Chapter 3.6.1 was incorporated. This tool is a practical 

outcome of this research and contribution to practice, as defined in Chapter 3.3. 
 

Purpose and Benefits of the Tool 
The primary function of this tool is to plan Healthy and Safe workflows for RNs and HCAs in RACFs 

through the identification of the workload and high-risk activities for nursing staff. According to the result, 

nursing staff with their health status can be assigned to the appropriate workflow and the total workload 

balanced, and some benefits of the implementation include:  

• increasing efficiency and effectiveness through the appropriate use of resources in relation to 

resident needs; 

• provision of continuity of nursing care and service for the resident at constant times; 

• supporting orientation for new employees with planned workflows and task descriptions; and 

• finding nursing staff more quickly because the proposed location and time are visible on the plan for 

superiors and colleagues. 
 

Objectives of the Tool are: 
• occupational health and well-being in the workplace for nurses and healthcare assistants is achieved; 

• accidents and long-term work-related illnesses of nurses and healthcare assistants are avoided; and 

• efficient and effective use of resources for the well-being of the nursing staff, residents and the RACF 

is executed. 
 

For the implementation of the Planning Tool for Health and Safe Workflows, an exemplary project plan 

is provided in Table 5-61. 
 
Table 5-61: Example of a Project Plan for Implementation of the Planning Tool for Health and Safe Workflows 

 What Who When 
1. Project information to the interested parties Management First month 
2. Education and training for the planning tool Trainer Second and third month 
3. Defining the work units Nursing Team 
4. Test period Nursing Team Fourth month 
5. Improvements on the plan Project Team Fifth month 
6. Start date for implementing the tool Management 
7. Evaluation Management and 

Nursing Team 
After three and six months of 
implementation 

Figure 5-61 shows an example of the Planning Tool for Health and Safe Workflows and workload 

analysis based on two RNs and HCAs in a RACF from 6am to 9.30am.
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                                Figure 5-61: Planning Tool for Health and Safe Workflows (All Resident Names are Fictitious)          

Time 
AM

Regristred Nurse 
(Dayshift)

Healthcare Assistant 
HC1 (Dayshift)

Healthcare Assistant 
HC2 (Dayshift)

Nurse Night Shift Time 
AM

6:00 6:00

6:05 Handover Handover Handover Handover 6:05

6:10 6:10

6:15 Mrs Williams 6:15

6:20 (Transfer to Weelchair) 6:20

6:25 6:25

6:30 6:30

6:35 Shift End 6:35

6:40 6:40

6:45 Time Reserve 6:45

6:50 6:50

6:55 Time Reserve 6:55

7:00 7:00

7:05 Time Reserve 7:05

7:10 7:10

7:15 7:15

7:20 7:20

7:25 7:25

7:30 7:30

7:35 7:35

7:40 7:40

7:45 7:45

7:50 7:50

7:55 7:55

8:00 8:00

8:05 8:05

8:10 8:10

8:15 8:15

8:20 8:20

8:25 Time Reserve 8:25

8:30 8:30

8:35 8:35

8:40 Time Reserve 8:40

8:45 8:45

8:50 Medication Rround 8:50

8:55 8:55

9:00 Time Reserve 9:00

9:05 9:05

9:10 9:10

9:15 9:15

9:20 9:20

9:25 9:25

9:30 9:30

Mrs Smith                         
(Showering, Clothing)

Break

Mrs Kyle                         
(Washing, Clothing)

Mrs Miller                                       
(Washing, Toileting)

Break

Support Transfer (HC1) Resident Transfer                 
(Two Staff Required)

Mrs Leonhard

Feeding Residents

Mrs Frank                           
(Bathing, Pedicure)

Mr Lammer                                   
(Walking training)

Mrs Anderson                          
(Showering)

Mrs Wilson                                
(Support Washing)

Mr White                                            
(Bathing)

Medication Round

Resident Transfer                 
(Two Staff Required)Support Transfer (HC1)

Mrs Jones                                  
(Care Support)

Mr Brown                                                   
(Shower)

Mrs Taylor                                    
(Washing, Toileting)

Mrs Connor                           
(Showering, Toileting)

Mrs Bebernick                               
(Clothing)

Mrs Little                                                                
(Bathing)

Documentation

Injections

Admissions Break

1 

1.2 

 

2 

1.1 

3 

Activity:

Total Time: 30 Minutes Staff Gender:

Lifting 2 64 2 2 2 1

Holding 1 64 4 1 2 1

Carrying 1 64 2 5 2 1

Pushing 3 64 6 15 2 1

Pulling 2 64 4 3 2 1

Distance in 
Meter

Workload Calculation Nursing High-Risk Activities Calculation

Female

Nursing Care

Quantity Bodyweight of 
the Resident in 

kilogram

Duration in 
Minutes

Body Posture 
Factor of Staff

Implemention 
Condition 

Factor

High-Risk 
Activities

Activity:

Total Time: 25 Minutes Staff Gender:

Lifting 0 0 0 0 0 0

Holding 0 0 0 0 0 0

Carrying 0 0 0 0 0 0

Pushing 0 0 0 0 0 0

Pulling 0 0 0 0 0 0

Implemention 
Condition 

Factor

Workload Calculation Nursing High-Risk Activities Calculation
Quantity Bodyweight of 

the Resident in 
kilogram

Duration in 
Minutes

Distance in 
Meter

Body Posture 
Factor of Staff

Break

Total High-Risk 
Activity

Female

Activity:

Total Time: 40 Minutes Staff Gender:

Lifting 1 57 3 2 2 1

Holding 3 57 2 1 2 1

Carrying 0 0 0 0 0 0

Pushing 6 57 3 5 2 1

Pulling 3 57 1 3 2 1

Duration in 
Minutes

Distance in 
Meter

Body Posture 
Factor of Staff

Female

High-Risk 
Activities

Workload Calculation Nursing High-Risk Activities Calculation
Quantity Bodyweight of 

the Resident in 
kilogram

Implemention 
Condition 

Factor

Nursing Care

Activity Quantity Time Activity Quantity Time

Nursing Care 2 70 Documentation 0 0
Medication 0 0 Break 1 25

Lifting 3 121 5 3

Holding 4 121 6 2

Carrying 1 64 2 1

Pushing 9 121 9 4

Pulling 5 121 5 2

Sum 22 548 27

Nursing High-Risk Activities and Workload Calculation Key Indicator Method Manual Handling Operations Assessment

Result Risk Classification Class

Activity and Time Analysis

Substantially increased Workload (Health Hazard is Possible)

Increased Workload (Health Hazard is unlikely)

Low Workload (Health Hazard is unlikely)

High Workload (Health Hazard is likely)

Increased Workload (Health Hazard is unlikely)

Total High-Risk 
Activities

Quantity Workload in 
kilogram

Duration in 
Minutes

Outcome of the Workflow Planning Tool

1.3 
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1. Stage: Workflow Chart 
The workflow chart shows the timeline in order to plan the work units in a five-minute interval for a certain 

period or day. In this example, only four nursing staff and qualifications are displayed. According to the 

size of the ward and the RACF, more nursing staff might be integrated into the workflow chart.  

 
1.1 Stage: Work Units 
The work unit plan is the core of the Planning Tool for Implementing Healthy and Safe Workflows. The 

work unit defines the proposed time for implementing it and describes the intended care, assistants, and 

service for the resident provided by the nursing staff. The work units have to be updated according to 

the needs of the resident and other nursing-related requirements. In case of changes in the resident 

health status, the work units require adjustments accordingly. The other option is to plan additional time 

reserves units attached to the actual work unit. 

 
1.2 Stage: Cooperation Units 
From a health and safety perspective, specific work measures require two or more staff to accomplish it 

soundly for the nurses, healthcare assistants, and residents. In the Planning Tool for Implementing 

Healthy and Safe Workflows, those high workload tasks can be planned with sufficient human resources 

and supporting equipment. Also, time resources are saved because the nursing staff is informed before 

they start the workflow when, where, and with whom they are supporting each other.  

 
1.3 Stage: Break Units 
Planning the breaks is essential for the well-being of the staff. However, the needs of the staff and 

residents must be balanced in order to provide sufficient support for the residents in the wards during 

the breaks.  

 
2. Stage: Analysis of a Work Unit 
In the planning of each work unit, the main activities such as nursing care, documentation, break and the 

proposed time are defined. Firstly, the gender of the nursing staff must be defined because of the different 

physical workload calculation for women and men based on the “Key Indicator Method Manual Handling 

Operations Assessment”. Then, documentation of the average number of the expected number of high-

risk nursing activities which include lifting, holding, carrying, pushing, and pulling, and the body weight 

of the residents per work unit. Accordingly, to the conducted high-risk activities, the notification of the 

duration in minutes and conducted distance in meter is required. Finally, the body posture factor of the 

staff and implementation condition factor must be defined, which are explained in the “Key Indicator 

Method Manual Handling Operations Assessment” template (Appendix 6). 
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3. Stage: Analysis and Outcome of Planning Tool for Health and Safety Workflows  

The data out of each work unit contributes to the final analysis of for Health and Safety Workflows tool. 

The findings demonstrate an overview of the number of conducted work units, required time in minutes, 

and related activities, for instance, handover, nursing care, and documentation. All conducted nursing 

high-risk activities per workflow are presented at a glance, which shows the quantity of implementation, 

moved bodyweight in kilogram, and exposure time in minutes. Based on the “Key Indicator Method 

Manual Handling Operations Assessment” the resulting risk classification class per nursing activity is 

automatically displayed.         

          

5.5     Limitations and Critical Reflection 
Theory of Achieving Health and Well-Being in the Workplace 
The correlation between the levels of Quality Management, health and safety, well-being, job satisfaction 

and occupational health are arranged sequentially in a pyramid approach. However, only the relationship 

between the stages job satisfaction and health status of the nursing staff are determined based on 

research so far. In the future, more research has to be done on the theory to recognise the correlation 

between all levels. 

 
Model for Developing Health and Safety Workplaces and Working Condition  
Implementing this model leads to an organisational change because structures, processes, and 

approaches might require development. The organisation members have to be ready for the change and 

support it. Also, the development of health and safety workplaces and working condition requires 

resources. This includes funding of the project and the capacity and capability to introduce, and the 

proposed change manifests it afterwards.  

 
Tool for Implementing Healthy and Safe Workflows      
This tool focuses primarily on the planning of workflows on the physical workload and the high-risk 

nursing activities rather than the occurrence of mental stress and strain. However, this research has 

shown that challenging behaviour of residents and relatives are one of the stress factors for nursing staff. 

In the planning of the workflows, stressful resident situations for nursing staff could be considered and 

balanced to the actual workload and high-risk nursing activities. It should be taken into account that 

implementing the planning tool itself requires time and human resources. Also, it could lead to reduced 

teamwork because the nursing staff concentrates predominately on the assigned workflow. 

 

The following final chapter of this thesis interprets and discuss the results and highlights the limitation. 

The chapter concludes with recommendations and future research opportunities.  
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Chapter 6:     Discussions and Conclusions  

 

“We cannot solve our problems with the same thinking we used  

when we created them” 

Albert Einstein (1879-1955) 

 

6.1     Introduction  
New Zealand is facing three main challenges in the residential aged care sector, which are an ageing 

population and nursing workforce, high levels of mental stress combined with intense physical workloads 

for the nursing staff working in RACFs, and work-related absenteeism rates resulting in a decline of 

nursing care quality (Ravenswood, 2014; Woods et al., 2015; Ravenswood & Douglas 2016; Statistics 

New Zealand, 2016, 2017; Nursing Council of New Zealand, 2018). 

 

The development of healthy and safe workplaces and working conditions is challenging due to their 

complex nature and the multiplicity of influencing factors such as environmental conditions (World Health 

Organization, 1994, 2010; International Labour Organization, 2014). The physical parameters for 

measuring the work environment such as noise, temperature, humidity, and lighting have been 

comprehensively investigated, and robust standards have been developed (Accident Compensation 

Corporation, 2010; International Labour Organization, 2014; Federal Institute for Occupational Safety 

and Health, 2010a, 2010b, 2011, 2013, 2015, 2016). 

 

This study sought to identify whether there is a correlation between health and safety workplaces, 

working conditions, and nursing care quality in RACFs. This chapter addresses the hypothesis and 

research questions of this study and discusses and interprets the findings which are presented in detail 

in Chapter 5.  

 

The structure of this discussion is organised into four main sections which address the workplaces 

environment, relationship between health and safety workplaces and InterRAI CAPs, working conditions, 

and stress factors and stress reduction strategies from the nursing staff perspective. It is followed by 

strengths, reflection, and limitations, future research recommendations, and conclusion.  
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6.2     Workplaces Environment  
The first research question in this study was to explore and explain, what are the quality indicators in the 

international literature that promotes workplace health, safety, and optimal working conditions for RNs 

and HCAs in RACFs? This study identified key quality indicators and recommended parameters for an 

Occupational Health and Safety workplace environment in RACFs, which encompassed the levels of 

noise, temperature, humidity, and lighting (Refer to Chapter 2.7). Those indicators and recommendations 

are described in the literature review and were investigated in the participating RACFs.  

 

Levels of Noise  
The noise level findings averaged 47 dB(A) with a median of 46 dB(A), when conducted in nursing offices 

and resident lounges in RACFs, complied with environmental standards and were considered as 

acceptable normal individual perceptions of noise (Federal Ministry for the Environment, Nature, 

Conservation, Building, and Nuclear Safety, 2014; Federal Institute for Occupational Safety and Health 

2010b, 2015). This supports the findings of Ravenswood and Douglas (2016), who found that noise 

volumes are unlikely a hazard source in a RACF environment. The result of this study can be explained 

that nursing offices are usually restricted to nursing staff only with work-related conversation as the 

common noise source. On the other hand, RNs and HCAs spend a considerate amount of time in the 

residents’ rooms for treatment purposes and confidential conversations (Mallidou et al., 2013).  

 

In contrast, Dubin (2007), who investigated the noise level in nurse offices in four RACFs showed higher 

noise levels (Average 65 dB(A), median 59 dB(A)) compared to this research. An explanation for this 

finding was the design, room size, and location on the ward of the nurse office in the RACF. The resident 

alarms and communication devices were identified as the primary noise source (Dubin, 2007).   

 

The noise level results in this study showed that in the resident lounges the average decibel was 58 

dB(A) and hence approximately 10 dB(A) higher on average than the volume levels in nursing offices. 

Similar findings were found in an investigation of four RACFs’ resident lounges with levels of 56 and 58 

dB(A) during the day (Joosse (2011). The results of the current research reflect those of Aletta et al. 

(2017), which showed identical noise levels in their resident lounges that involved five RACFs in Belgium.  

 

Dubin (2007) also confirms that resident lounges are commonly louder than nurse offices. The study 

results of Aletta et al. (2017) demonstrated a significant positive correlation between the number of 

people in the room and noise levels, regardless of the days of a week. Hence, one of the likely causes 

for the moderate higher noise volumes in resident lounges in comparison to the nurse offices are the 

gathering of residents and visitors to spent time together and take part in activities (Rindel, 2012).  
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Higher levels of noise would also be expected in resident lounges due to the often-multipurpose usage 

of these rooms, for instance, for group activities, family gatherings, serving of refreshments, and watching 

TV (ACC, 2010; Federal Ministry for the Environment, Nature, Conservation, Building, and Nuclear 

Safety, 2014). However, even the higher noise levels in the resident lounges compared to the nursing 

offices are within the parameters of the recommended standards (Federal Institute for Occupational 

Safety and Health, 2010b, 2015).  

 
The possibility of exposure to multiple noises sources offers another angle for discussion. Multitasking 

is a common phenomenon for nursing staff in RACFs, for instance, to communicate with residents, 

administer medications, and documentation (Munyisia et al., 2011). Interestingly, an environmental 

related survey in RACFs in Belgium by Aletta et al., (2018) found that multiple noises exposure was not 

considered as too loud by the nursing staff but still affects their well-being because of higher attention 

span.   

 
In this study, nursing staff were not exposed to health risks based on noise volumes however if noise 

levels are expected to change or increase for example in times of renovations or construction of new 

buildings noise levels should be monitored regularly which would ensure a safe workforce environment. 

In the next section, temperature and humidity are discussed as further relevant environmental factors in 

nursing offices and resident lounges in RACFs. 

 

Temperature and Humidity  
The temperature levels in the nursing offices averaged 23.6 degrees Celsius; while the resident lounges 

averaged 24 degrees Celsius, which means that all participating RACFs were too warm and barely met 

the recommended levels between 20 and 22 degrees Celsius temperature. Similar results were found 

by Bentayeb et al. (2015) with an average temperature of 23 degrees Celsius in eight RACFs in Europe. 

In contrast, a recent Australian based study showed an average temperature of 23.5 degrees Celsius in 

RACFs with a wide range between 16.2 degrees Celsius and 33.6 degrees Celsius (Tartarini et al., 

2017a). 

 

One possible explanation for the high temperatures in nursing offices might be that the rooms are often 

small and packed with of equipment, devices, and folders (Federal Institute of Occupational Health and 

Safety, 2018; VGB, 2018). In addition, computers, printers, and refrigerators generating hot air and may 

increase the overall room temperature further (Marieb & Hoehn, 2007; VGB, 2018). Limited air circulation 

could also hinder the maintenance of cooler room temperature. Working in overheated rooms can lead 

to symptoms such as fatigue and concentration problems, and developing illness such as a cold and 

conjunctivitis (Wittig-Goetz & Rundagel, 2018; Department of Labour & Occupational Safety and Health 

Service, 2017). Also, residents’ health can be affected by exposure to uncomfortable room temperatures. 

A study in RACFs in Australia identified the increased occurrence of agitated behaviours in residents 

when the temperatures levels are above 26 or under 20 degrees Celsius for longer periods (Tartarini et 

al., 2017a).  
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However, the individual environmental perception could differ from international standards and 

recommendations, for instance, employees who are sweating excessively by working in over 18 degree 

Celsius room temperature and workers who suffer from illnesses such as hormone imbalance who might 

prefer a cooler working space. This means that it may not be possible to meet recommended standards 

for workplaces as well as staff expectation at the same time (New Zealand Government, Department of 

Labour & Occupational Safety and Health Service, 2017). Turning now to the discussion of the humidity 

results of this study.  

 

The average humidity levels measured in percentage in nursing offices and resident lounges were 55% 

for two-thirds of the investigated period and thus in alignment with environmental standards, which 

recommend 40% to 60%. Similar results of humidity levels between 48% and 51% were identified in a 

study which was implemented in three different climate zones in the United States of America. The 

research field covered hot and humid, cold, and marine climate areas during a 12-months investigation 

(Arena et al., 2010). Lower average humidity findings of 46% in 16 RACFs reported by Nguyen et al. 

(2014) are still in alignment with the recommendation (Federal Institute for Occupational Safety and 

Health 2013).  

 

In this present study, there were few hours recorded in which the humidity was not within the 

recommended parameters. One reason behind this discrepancy could be non-insulated building 

structures and single-glazed windows. Another major influence can be poor air circulation (Federal 

Institute for Occupational Safety and Health, 2013; Canadian Centre for Occupational Health and Safety, 

2019). According to the investigated humidity levels results and humidity standards, nursing staff should 

not have experienced headaches, fatigue and concentration disorders based on either excessively high 

or low humidity levels in the participating RACFs (Department of Labour, & Occupational Safety and 

Health Service, 2017; Federal Institute for Occupational Safety and Health 2013; Canadian Centre for 

Occupational Health and Safety, 2019). The following section discusses the lighting condition in nursing 

offices as the final investigated environmental factor of this research.   

 

Lighting Condition 
The lighting levels with an average of 254 Lux and a median of 203 Lux in all nursing offices in this 

research failed to meet environmental recommendations. The lighting conditions were too insufficient for 

nursing staff to conduct low and high-risk nursing activities safely according to the environmental and 

health and safety standards (Safe Work Australia, 2011; International Labour Organization, 2014; 

Federal Institute for Occupational Safety and Health, 2011, 2015). These findings are consistent with a 

study that involved seven RACFs in the Netherlands where the lighting was also found as too dim, and 

the threshold of 750 Lux was not reached by any of the RACFs. This implies that both the nursing care 

and social activities of residents were affected negatively (Sinoo et al., 2011). Poor lighting conditions 

were also found in a study conducted in eight RACFs in Belgium, which was conducted during different 

outdoor environmental conditions, such as sunny and cloudy days (De Lepeleire et al. 2007). 
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Natural light is recommended as the preferred light source (Joseph, 2006; Safe Work Australia, 2011; 

International Labour Organization, 2014). Windowless or inappropriately placed small windows in 

nursing offices were identified as a reason for the findings in this study. To balance required light during 

the day and night, artificial light sources are necessary in most cases. Previous research found that the 

number of light sources and their intensity in a room have an essential influence on the total lighting 

conditions. However, the electric lighting in RACFs is also often not sufficient to provide recommended 

light levels (Joseph, 2006; Safe Work Australia, 2011; International Labour Organization, 2014).  

 

In other words, this means that the RNs and HCAs might have faced health and safety risks such as 

eyestrain, fatigue, headaches, muscle tensions, and stress when they implemented high-risk nursing 

activities such as dealing with body fluids, body waste, and contaminated needles (Federal Institute for 

Occupational Safety and Health, 2011, 2015; ILO, 2014; VGB, 2018). Furthermore, dim lighting 

increases the risk for nursing mistakes, such as medication-dispensing errors, and for nursing staff and 

residents, it means a higher risk for falls and accidents (Joseph, 2006; Delepeleire et al. 2007). 

 

Implications for policy and practice related to workplaces environment 
The findings of this research identified temperature and lighting as Health and Safety risks in the 

workplaces of nursing staff in RACFs. To minimise or avoid hazards in the workplaces, a systematic 

approach is recommended.  

 

In the first place, this includes the acknowledgement of relevant environmental standards, risk 

assessment, implementation of preventive actions, and evaluation of the effectiveness of those 

measures (Deming, 1986; Johnson, 2002; WorkSafe New Zealand, 2017). From the beginning, the 

workers’ voice should be taken into consideration because they have profound experience and 

awareness of potential risks at their workstation (WorkSafe New Zealand, 2017). After identification of a 

potential health and safety risk, for example, through a workplace risk assessment, the preferred 

measure is to eliminate the hazard source, which means in a too hot room, for instance, removing 

printers, copiers and other unnecessary electrical equipment out of nursing office (Bux, 2006). If this is 

not possible, then actions should be implemented to minimise the risk which includes structural changes 

such as, determining the optimal place for the light source and changing the location of the workstation, 

and providing Personal Protective Equipment (PPE), such as disposable gloves (Safe Work Australia, 

2011; ILO, 2014). 

 

The results of this study indicate that there is a need to enhance the lighting conditions in nursing offices. 

RACFs could re-consider the arrangement of the workstation and move it closer to the window and install 

additional electrical lighting sources with white or blue light. Also, painting the nursing office with a bright 

colour would increase a higher lighting perception for nursing staff (Safe Work Australia, 2011; ILO, 

2014). For maintaining the room climate and to avoid unpleasant humidity and temperature levels, 

exhaust fans, and a regular airing schedule could be implemented. For nursing offices without a window, 

an individually controlled air conditioning system could create a pleasant environment for nursing staff 
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(Bux, 2006; Federal Institute for Occupational Safety and Health, 2013; Canadian Centre for 

Occupational Health and Safety, 2019b). 

 
Despite the fact that noise levels were consistent with environmental standards in this study, RACFs 

could install visible noise meters with a light indicator for low and high noise volumes in designated rooms 

and areas to maintain safe noise levels, for instance, a quiet area for reading with lower noise than 40 

dBA (Aletta et al., 2018). For noise reduction, soundproofing materials which absorb, damp or insulate 

walls and ceilings can be installed (ACC, 2010). 

 

So far, this section has focused on the discussion of environmental factors in the workplace context in 

RACFs. The following section will discuss the relationships between health and safety workplace 

indicators and InterRAI CAPs. 

 

 

6.3     The Relationship between Health and Safety Workplaces and InterRAI 
  CAPs 

Discovering what the quality indicators are for nursing care quality in RACF based on international 

literature was the second study question. This research identified reliable quality indicators for Long-term 

Residential Aged Care, which are Physical Activities Promotion, Activities of Daily Living, Social 

Relationship, Pain, Pressure Ulcer, and Urinary Incontinence (Refer to Chapter 2.8.4). These quality 

indicators are published by InterRAI, which is a non-profit international collaboration of scientists and 

clinical practitioners. InterRAI has developed an evidence-based resident assessment instruments for 

different health care settings, such as residential aged care (Mories, 2003, 2010; Whitehead, 2012; Kim, 

2015; InterRAI, 2018).  

 

The second research aim was to determine the correlation between the quality indicators for 

environmental health and safety indicators, working conditions, and nursing care quality in RACFs. The 

result of this study demonstrated in total five significant correlations with moderate strength (r = -.407, to 

r = -537, p < .01) between the environmental health and safety indicators and above-mentioned InterRAI 

CAPs. Contrary to expectations, either none or only predominately weak significant relationships were 

found between Working Condition and InterRAI CAPs indicators. However, some of the weak significant 

correlation findings, such as Leadership Support and CAP “Urinary Incontinence” (r = .129, p < .01) 

could indicate there is still an undiscovered effect between Working Condition factors and nursing care 

quality indicators which might be more relevant in reality than discovered with this study design, for 

instance, Wan et al. (2010) found that profound leadership support for nursing staff enhance their 

performance and subsequently the nursing care quality which includes providing continence care. 

 

 

http://www.refworks.com.ezproxy.auckland.ac.nz/refworks2/default.aspx?r=references%7CMainLayout::init&lang=de
https://www.ccohs.ca/
https://www.ccohs.ca/
http://www.refworks.com.ezproxy.auckland.ac.nz/refworks2/default.aspx?r=references%7CMainLayout::init
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Interestingly, there were moderate to strong correlations between working condition and environmental 

health and safety indicators, (r =.463, p < .05 to -.628 p < .01). Those correlations were expected 

because they can be explained with existing environmental standards such as “Physical Health” and 

“Temperature” in nursing offices (r = -.628, p < .01) (New Zealand Government, Department of Labour, 

& Occupational Safety and Health Service, 2017). However, this result might be exciting for further 

research and shows consistency with environmental standards, but it was not relevant to answer this 

study hypothesis (Refer to Chapter 3.3). 

 

The research questions and aims led the hypothesis of this investigation, which was whether optimal 

workplace health, safety and working conditions in RACFs promote nursing care quality for residents. 

The moderate significant correlations between “Noise”, “Temperature”, “Humidity”, and “Lighting” and 

the InterRAI CAP “Pain” and “Social Relationship” provides evidence that the hypothesis is accepted 

(Refer to Chapter 3.3). Using health and safety and InterRAI CAPs data sets to identify interrelationships 

was ground-breaking, and to the knowledge of the researcher, there were no similar studies with the 

same study design undertaken before. This means that the results of this study could contribute to 

building a basic understanding and framework for future research. However, there are limitations to the 

interpretation of the identified relationships because a correlation between factors does not imply 

causality (Australian Bureau of Statistics, 2013).  

 

Resident Lounges 
In this study, it was investigated that the environmental factor “Noise” was negatively related to the 

InterRAI CAP “Social Relationship” (r= -.537, p < .01) indicator in resident lounges. This means that 

noise might hinder the development and maintenance of social interactions. Other research conducted 

by Garre-Olmo et al. (2012) confirmed the negative influence of high noise levels on social relations of 

residents in the resident lounges in RACFs. Typical sound sources in this area were television, radios, 

residents, visitors, and nursing alarms system (Garre-Olmo et al., 2012).  

 

Further significant correlations were determined in this study between “Humidity” and CAP “Social 

Relationship” (r= .419, p < .05) and “Temperature” and CAP “Social Relationships” (r= -.430, p < .05) in 

resident lounges. In other words, the room climate in resident lounges might be a relevant trigger for the 

extent that social relationships can be developed and maintained. Humidity is physically related to 

temperature and can cause discomfort and fatigue, which in turn, decrease the mental and physical 

performance of aged people when recommended levels are exceeded (Tartarini et al., 2017b). As a 

consequence, high room temperature decreases the well-being and physical and mental performance of 

residents, which complicates communication and socialising (Safe Work Australia, 2011; Federal 

Institute for Occupational Safety and Health, 2013; Mendes et al., 2013; Joseph et al., 2016).  
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Nurses Offices 
This research demonstrated a significant correlation between the factors “Temperature” (r= -.415, 

p < .01) and “Lighting” (r= -.407, p < .01) with InterRAI CAP “Pain” in nursing offices. This indicates that 

the degree of strength of pain could be influenced by temperature and lighting conditions. Joseph et al., 

(2016) found comparable relationships in a comprehensive literature review between the environmental 

factors “Lighting”, “Temperature”, and mental “Well-being” of residents in RACFs. The comparison might 

be limited because the variables CAP “Pain” and “Well-being” are not identical. However, Azmoon et al., 

(2013) and Joseph et al. (2016) investigated that the lighting conditions were related to nursing care 

quality, for instance, higher medication errors and risk to fall for residents and nursing staff in the 

workplace when illumination was too dim.  

 

These findings may mean there is a particular relationship between the variables mentioned above; 

however, to the best knowledge of the researcher, there are no precisely comparable research results 

available to explain the full picture of the correlation between “Pain” and “Temperature” in a particular 

nursing office setting. It could, thus, be assumed that for some residents who experience pain, an 

increase of discomfort might be recognised when they are exposed to direct lighting sources and higher 

temperature in nursing offices, however, research has shown that residents spend time predominately 

in their rooms and resident lounges rather in nursing offices (Donovan et al., 2014).  

 

Despite the significant statistical relationships, it does not imply any causality. Also, other unknown 

factors which were not identified in this study approach could have influenced the strength of the 

correlation. This means that further work and presume ably experiments are needed to understand and 

explain this relationship fully.   

 

Implications for policy and practice related to the relationship between Environment Health and 
Safety Workplaces and Nursing Care Quality 
From the findings of this research, the relationships of health and safety factors and nursing care quality 

in RACF workplaces became clearer. This supports leadership to consider investing resources for health 

and safety measures to improve nursing care quality. It is important to bear in mind that a correlation 

does not represent a direct cause-effect. 

 

At first, before initiating nursing care quality improvement projects, the health and safety factors “Noise”, 

“Temperature”, “Humidity”, and “Lighting” should be investigated and nursing care quality audit in the 

RACF and compared against recommended or required standard.  According to the result, a combined 

of health and safety and nursing care quality improvement action plan with targets could be developed 

by a project team. This team should consist of quality, nursing, and health and safety experts. This set 

of capabilities combined with a systematic approach as described in the “Model for Developing Health 

and Safety Workplaces and Working Condition” could provide an effective approach for organisational 

change. This section has analysed the relationships between health and safety indicators and nursing 
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care quality based on InterRAI CAPs and has confirmed the hypothesis of this study. The next part of 

this discussion will focus on workplace conditions indicators.  

 

 

6.4     Workplace Conditions 
This section focuses on the discussion of health and safety indicators that were included in the study, 

the walking distances, non-participating observation of high-risk nursing activities, and related workload 

for nursing staff in RACFs (Refer to Chapter 4.4 to 4.5).  

 
Walking Distances in the Workplace 
This study showed that RNs and HCAs walked on average between an astonishing 5 to 6 kilometres or 

5,500 to 7,500 steps per shift, which averages to approximately 708 metres or 836 steps per hour. The 

median distances for both RN’s and HCA’s walked were between 4.7 to 6.2 kilometres (5,300 and 7,300 

steps) in an approximately 8 hours shift, which corresponds to around 692 meters (816 steps) per hour. 

Interestingly the RNs walked on average the longest distance of 6.200 kilometres (7,341 steps) on the 

afternoon shift, compared to 5.500 kilometres (5,478 steps) on a morning shift, and 5.089 kilometres 

(5,535 steps) during the night shift. On the other hand, HCAs averaged 5.715 kilometres (7,648 steps) 

metres on a morning shift and 5.105 kilometres (6,375 steps) on an afternoon duty. These results indicate 

that both RNs and HCAs were considered as “physically active” because they almost reached the 

recommended daily distance for a healthy lifestyle of 7,000 to 8,000 steps (Four to five kilometres) during 

their eight-hour work shift. Furthermore, it can be assumed that the nursing staff walked additional 

distances in their leisure time after work (Tudor-Locke et al., 2011, 2012). However, reaching the 

recommended walking distances in 8 hours instead of 24 hours could cause fatigue, orthopaedic 

discomfort or muscle pain (Welton et al., 2006). 

 

The few studies that have measured walking distances and nursing staff have been conducted in public 

hospital settings rather than RACFs. Crotheau, (2016) found that nursing staff of an emergency and 

oncology department walked approximately 8 kilometres in a working day compared to 5.33 kilometres 

on a non-working day, which means 2.77 kilometres longer distances when they were working. Welton 

et al., (2006) investigated 146 nurses in four medical-surgical units in a University Hospital walked on 

average 6.6 km per day shift (11.65-hours), or about 600 metres per hour. Compared to the present 

study, this means that nursing staff in RACFs walked longer distances than in a hospital setting where 

RACF nursing staff covered approximately 688 meters as opposed to hospital nursing staff 566 meters 

per hour. A further finding of Welton et al., (2006) showed that on the night shift, the nurses walked 300 

meters less than in the day shift. This result is similar to this study, where nurses walked approximately 

500 meters less during the night shift. 
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The shorter distances nursing staff walks in the night shift could be related to the designated working 

tasks for this particular shift. While most of the residents are sleeping at night, there are time frames to 

complete administration work and undertake preparation for the coming morning shift. These activities 

require less walking distances than providing direct nursing care for residents in different rooms (Nilsson 

et al., 2008). 

 

One explanation for the different walking distances could be related to a number of factors including the 

size of facility and wings, and the efficiency of workflows. Long corridors, ineffectively organised 

workflows, and interruption of work all increase the walking distances for nursing staff, which may lead 

to less time providing direct nursing care for residents as shown by Junk (2007). Therefore, walking is 

one of the most time consuming non-direct nursing care activities, which adds limited value to direct 

nursing care. This means that walking distances should be reduced to a minimum through workflow 

improvements, such as planning of work tasks, relocation of equipment, and coordinated teamwork 

(Campos et al., 2018).  

 

The shorter distances nursing staff walks on the night shift could be related to the designated working 

tasks for this particular shift when most of the residents are sleeping at night. Nursing staff are more 

likely to complete office work and undertake preparation for the coming morning shift, which involves 

less walking (Nilsson et al., 2008). 

 

One explanation for the variation in walking distances could be related to a number of factors including 

the size of facility and wings, and the efficiency of workflows. Long corridors, ineffectively organised 

workflows, and interruption of work all increase the walking distances for nursing staff, which may lead 

to less time to provide direct nursing care for residents as shown by Junk (2007). Subsequently, this 

could affect the quality of resident-centred nursing care approach negatively (Wan et al., 2010). 

Therefore, walking is one of the most time consuming non-direct nursing care activities, which adds 

limited value to direct nursing care. This means that walking distances should be reduced to a minimum 

through workflow improvements, such as planning of work tasks, relocation of equipment, and 

coordinated teamwork (Campos et al., 2018).  

 

Two studies investigated the walking distances during medication rounds among RNs in a RACF. An 

unexpected result showed that RNs in the smaller wings of the facility walked longer distances than their 

colleagues working in longer wings. The researchers suggested that it was not related to the size of the 

wing but rather that RNs must walk between the nursing office and the separated medication supply 

room in the smaller wings. RNs may become distracted or are asked to perform multitasking activities 

such as communication to residents. As a consequence, it was not possible for the RNs to keep walking 

the most efficient route for medication administration (Seo et al., 2011; Yi, 2012). However, there is no 

clear indication for a preferred building architecture to achieve work efficiency and meet residents 

demands at the same time (Seo et al., 2011; Yi, 2012). 
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A possible but still not extensively investigated cause for the difference of walking distances for nursing 

staff could be the number of assigned residents per RN and HCA. One study identified that the mean 

distance nurses walked per shift remained steady while providing nursing care for one to four residents 

(6.9 kilometres). However, five residents (7.7 kilometres) and more triggered increased distances to walk 

(Welton et al., 2006). 

 
Implications for Policy and Practice related to Walking Distances at RACF Workplaces 
By spending less nursing time walking would mean that nursing staff would have more time to provide 

resident-centred nursing care to residents and other essential tasks to increase nursing care quality 

(Wan et al., 2010; Edemekong, 2019). RACFs could measure the walking distances of their nursing staff 

for a defined period and combine this with an audit of current workflows, including all direct and indirect 

nursing activities on the ward. The analysis of this data could provide insights into the efficiency of the 

work conditions and define a threshold, such as seven kilometres per nursing staff in eight hours. 

Reaching that threshold might indicate the need for a workflow re-evaluation.  

 

Another possible implication for practice could be to investigate the correlation between the number of 

assigned residents per nursing staff and the walking distances in the RACF. It may be of interest to do 

this in every ward in the RACF to explore whether there are any differences, for instance, between 

hospital-level care and dementia units. The RACF could use individual related factors per unit and for 

planning health and safe workflows for nursing staff. In practice, this could mean that a dashboard shows 

the predicted working distances per nursing staff according to the assigned number of residents per staff 

and RACF unit. This study developed a “Tool for Implementing Healthy and Safe Workflows” to assist 

with such an investigation. This tool also includes other high-risk activities (such as lifting) and related 

workloads. A discussion follows describing in greater detail high-risk nursing activities and related 

workload according to shift and type of RACF provider.  

 
High-Risk Nursing Activities and related Workload  
This study examined the high-risk nursing activities in RACFs, which included lifting, holding, carrying, 

pushing, and pulling and related workload calculation per shift (Refer to Chapter 5.5). The wider variety 

of nursing activities such as medication, documentation, and replenishment of inventories were not 

considered in workload calculations. In the literature, the high physical and mental workload of nursing 

staff in RACFs is described extensively, and the number of injuries or resident dependency often referred 

to. However, few of them provide detail numbers of workload and related nursing risk-activities (Glaser 

& Höge, 2005; Swiger et al., 2016). One of these studies showed that the total workload of an RN during 

a shift could reach between 3,000 and 5,000 kilograms (Retsas & Pinikahana, 2000). A survey conducted 

by Ravenswood & Douglas (2016) found that sufficient tools and equipment such as hoists were 

available in RACFs, but workload increased when these were not used adequately (Kerr et al., 2008; 

Nabe-Nielsen, 2009). 
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The workload investigation of this present study found that RNs performed on average a physical 

workload of 546 kilos and HCAs handled 1,175 kilos per shift. This means that HCAs had a 53% higher 

physical workload than RNs. This result is supported by an Australian based study which investigated in 

RACF that found RNs spend approximately half of the shift on communication-related tasks followed by 

medication (18% of the shift), documentation (17% of the shift), and then direct care (7% of the shift). To 

the contrary, HCAs spend most of the time per shift on direct care (40% of the shift) followed by indirect 

care (9% of the shift), and documentation (6% of the shift). These results implicate that more direct 

nursing care time, such as when working 12-hour shifts, leads to more manual workload with higher 

impact on HCAs (Munyisia et al., 2011). 

 

In total, RNs carried out on average ten compared to 18 high-risk nursing activities for HCAs. The most 

commonly performed high-risk activity for RNs was lifting (three times per shift), and for HCAs, it was 

lifting and pushing (five times per shift). For RNs this was followed by pushing, pulling, and holding (three 

times each per shift), while for HCAs it was holding (four times per shift), and pulling (three times per 

shift). In both groups carrying was the most infrequent action.  

 

One study conducted in an Australian medical centre identified pushing or pulling as one of the most 

frequently performed high-risk activity by nursing staff, and lifting was one of the main causes of manual-

moving related injuries (approximately one-third) out of 108 activities. A possible reason might be the 

inconsistent use of hoists or other safety equipment that facilitates lifting activities. Nurses reported that 

the pathways from the equipment storage depot to the required room and proper use of safety lifting 

equipment is often too time-consuming and therefore lifting activities were implemented without using 

the hoist (Retsas & Pinikahana, 2000). 

 
High-risk Nursing Activities and related Workload according to RACF Provider 
In a comparison of the workload, nursing staff and RACFs it was founded that the most extensive 

workload demand per shift for RNs was almost similar in C-RACFs (605 kilos) and RC-RACFs (599 kilos) 

and then in S-RACF (499 kilos). For HCAs, the highest demand was in RC-RACF (1,428 kilos), followed 

by C-RACFs (1,285 kilos), and S-RACFs (847 kilos). There was no relevant research found on workload 

and type of RACF provider for comparison and interpretation of this study results. Therefore, future 

research is needed to enhance knowledge about RACF provider’s characteristics and related workload. 

However, studies showed that the nursing workload is associated with the resident’s body weight and 

health status, the complexity of care, and workflows. This means that the workload could be higher in a 

RACF which provides specialised care for residents who are highly dependent because of degenerative 

diseases such as Multiple Sclerosis (Alghamdi, 2016). 
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High-risk Nursing Activities and related Workload according to Shifts 
Nabe-Nielsen (2009) states that nursing staff in the night and afternoon shifts are exposed to the highest 

physical and mental workload in RACFs, which corresponds to this study findings. The results per shift 

showed in this research that RNs implemented the largest number of 16 high-risk nursing activities during 

the night shift, followed by eight potential danger actions in the afternoon service, and six high-risk 

activities in the morning duties. Interestingly, this research identified also the highest work demand 

according to shifts for RNs is at night (823 kilos), followed by the afternoon shift (488 kilos) and then the 

morning shift (337 kilos). HCAs were exposed to a work demand of 1,336 kilos in the afternoon shift, and 

1,014 kilos in the morning shift.  

 

The high number of high-risk nursing measures and manual workload performed by RNs at night could 

be related to less staffing, which means a higher assignment of residents per nurse in comparison to the 

day shift. In other words, the physical work demand at night has to be accomplished by a smaller number 

of nursing staff. The number of residents who need assistance to walk from bed to the bathroom, or they 

have to be moved in bed to change incontinence products in the is more pronounced at night (Kerres & 

Seeberger, 2013).  

 

On the contrary, HCAs in RACFs implemented the highest number of 21 high-risk activities in the 

afternoon shift, followed by 15 high-risk activities in the morning shift. The large number of high-risk 

activities in the morning service might be related to the HCAs role, which is focused on providing direct 

nursing care. Particularly in the morning, there is a high demand for supporting residents while bathing, 

showering, and their personal hygiene (Munyisia, 2011; Campos et al., 2018). 

 

In this study, the reasons why RNs conducted less high-risk nursing care activities than the HCAs are 

likely related to the roles, duties, and designated tasks required. RNs are involved in more indirect care 

activities such as interacting with other health professionals, documentation, supervising other HCAs, 

and controls of supplies, and therefore they are undertaking less direct nursing care including high-risk 

nursing activities. Consequently, probabilities for injuries is lower for RNs than for HCAs (Munyisia, 2011; 

Campos et al., 2018). 

 

Implications for Policy and Practice related to High-risk Nursing Activities and Workload 
One emerging theme from these findings is that RNs and HCAs are at risk for injuries because of the 

high workload and implementations of high-risk nursing activities. Therefore, workflows need to be 

planned in such a way that either high-risk activities are avoided, reduced in number, or shared equitably 

between the staff during a shift. For example, planning of different workflows for RNs and HCAs in the 

morning shift, for instance, lifting an overweight resident could be planned that the nursing staff meet at 

a defined place and time to conduct the high-risk nursing activity in pairs.  
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This approach would minimise the risks of injuries and reduce the workload for individual RNs and HCAs. 

Also, it would mediate the workload peaks for individual nursing staff for safety handling equipment; for 

instance, when a hoist is not available or not applicable in a particular situation. A workflow plan would 

also provide the opportunity for nursing staff to discuss work tasks and workloads for rapid routine 

workload changes during the shift, such as preparation of a resident for emergency department 

admission.  

 

The same investigation approach, as presented for the identification of high-risk nursing activities, could 

be completed to measure the workload in kilograms of nursing staff per shift. To organise health and 

safety workflows, the staffing levels should meet the total workload demands. A dashboard showing at 

a glance the number of workflows and timetable according to the number of team members per shift 

would present an overview of the expected workload and provide orientation for the RNs and HCAs 

which task should be implemented at which place and at what time. The workflow overview could show 

whether the workload is balanced among all nursing staff during a shift. Including the distinctive 

assignment of a number of residents according to their body weight and dependency so that a certain 

amount of workload is not exceeded.  

 

This study is the first to the researcher’s knowledge, which demonstrated a method about how to 

measure nursing care workload in kilogram in RACF. This approach could be used for particular workflow 

planning for nursing staff with short-term performance limitation, such as after a severe sickness or 

rehabilitation and integrated into a work return program (Safe Work Australia, 2018b). The proposed 

dashboard could show a designated workflow among other workflows with a lower projected workload 

to protect vulnerable RNs and HCAs until they are fully recovered. The following section discusses stress 

factors and stress reduction strategies from the nursing staff perspective. 

 

 

6.5     Stress Factors and Stress Reduction Strategies from the Nursing Staff 
          Perspective 
One of the first research goals of this research was to identify key factors that related to health and safety 

workplaces and working conditions from the perspective of RNs and HCAs (Refer to Chapter 2.3). The 

literature review provided a framework for the analysis of the mental stress and strain survey and card 

inquiry activities to answer the proposed research aims, which are discussed and interpreted in this 

section. 

 

As mentioned in the literature review, work-related mental stress is defined as the “total of all assessable 

influences impinging upon a human being from external sources and affecting that person mentally” 

(International Organization for Standardization, 2017, p. 1) and mental strain as “immediate effect 

of mental stress within the individual depending on their current condition” (International Organization for 

https://www.iso.org/obp/ui/#iso:std:iso:10075:-1:ed-1:v1:en:term:3.1.1
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Standardization, 2017, p. 1). This definition implies the need to identify potential stress sources to 

implement stress preventive actions to avoid mental strain for RNs and HCAs in RACF.   

 

In this study, the nursing staff showed high levels of mental stress in the RACFs. Based on the card 

inquiry activities, nursing staff reported 111 workplace-related stress factors which are related to 

workflows & workload, resident & relatives, bureau stuff & nursing staff shortage, communication & 

teamwork, management & leadership, resources, documentation & software, and payment (Refer to 

Chapter 5.7). The factor analysis of the survey identified significant intercorrelations with the dependent 

variables “My health state” and “My current overall job satisfaction” which are leadership support, 

organisation culture, work autonomy, orientation days, roster, sick-leave, injuries, mental stress, and 

physical stress (Refer to Chapter 5.6).  

 

Mental Stress and Strain from the Nursing Staff Perspective 
Poor job satisfaction is considered as a stress factor which decreases the well-being of nursing staff (Lu 

et al., 2005; Best & Thurston, 2014). In this research, the opposite relationship was also found, which 

showed that high job satisfaction among the nursing participants correlated positively with their health 

status. Fischer & Sousa-Poza (2009) explored a similar relationship and highlighted the importance of 

encouraging leadership support for achieving higher levels of job satisfaction. The results of this research 

found that despite encouraging leadership support, there were conflicts between nursing staff members 

and direct superiors. The results of this research found that despite encouraging leadership support, 

there were conflicts between nursing staff and direct superiors, likely exacerbated by the high stress and 

physical workload in RACF (Dwyer, 2011; International Labour Organization 2014; WHO, 1994, 2010). 

 

Other leadership related stress factors found in this study included unclear expectations for 

responsibilities related to work tasks for nursing staff, combined with the inefficient use of time resources. 

Long decision-making processes, unfair staff treatment and communication problems also caused stress 

for the nursing staff in RACFs. To avoid this, qualified facility and clinical managers with professional 

leadership-style are essential to implement a systematic conflict resolution approach (Khamlub et 

al.,2013; Schwendimann et al., 2016). Havig et al. (2011) investigated the relationships with staffing and 

quality of nursing care in RACFs and leadership-style. A positive effect on the nursing care outcomes 

was found on a relationship-oriented combined with a task-oriented leadership style.  

 

Prior studies noted that the performance of nursing care is also correlated with the joint availability of 

human, structural, and financial resources (Jeon et al., 2010). Working with a shortage of daily used 

supplies, for instance, continence products and inadequate equipment can trigger stress as reported by 

most RNs and HCAs in this study. Working under these circumstances, the nursing staff found it 

challenging to meet nursing care and health and safety standards efficiently and effectively. 
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The literature describes the importance of independence and work engagement for nursing staff as 

essential for their job satisfaction and related nursing care performance (Lee & McElmurry, 2010; 

Bargagliotti, 2012; Huber, 2013; Plaku-Alakbarova et al., 2018). In this investigation, two-thirds of the 

nursing staff responded that they experienced high work autonomy, and they can decide for themselves 

about time management and task implementation. On the other hand, nursing workflows and practice 

are highly influenced by people such as residents, relatives, team members, other health professionals 

(Lee & McElmurry, 2010; Bargagliotti, 2012; Huber, 2013). Results of this study confirmed that workflows 

of the nursing staff were often interrupted and consequently, finishing tasks and work on time was 

difficult. This stressful situation forced the nursing staff to multitask, and sudden alterations of workflows 

caused further stress for them because work established routines suddenly became unpredictable. 

 

Starting in a new job with insufficient orientation training can be stressful (Welton et al., 2006; Rahimi et 

al., 2016). The literature suggests that approximately three to five orientation days are needed for new 

nursing staff. However, there is a lack of a consistent recommendation and related consequences for 

the health and safety for staff and residents if they did not receive an adequate orientation (Sandau et 

al., 2010, Stark, 2014; Employment New Zealand, 2016). This study found that new nursing staff 

obtained a mean of 3.3 orientation days, which was considered as sufficient by 81 per cent of the 

participants. 

 

Nursing participants also stated in this research that a lack of teamwork is one of the major causes of 

stress. Wicke et al. (2004) highlighted that effective communication is a key element for successful 

teamwork in RACFs and found that part-time work increased the communication challenges. The reason 

for this is the higher number of nursing staff on duty for shorter periods, requiring more handovers and 

information transfer. Reported communication-related stress factors in this present study were 

associated with information transfer, communication problems, information gaps, and cultural 

misunderstandings among nursing staff and residents. An essential element for teamwork reported by 

the participants in this study was an equal share of the workload and support among the team members. 

Attempts to avoid work by individual nursing staff, for instance, such as not attending to the resident calls 

were considered distressing for the other RNs and HCAs, and adverse for the team atmosphere. Working 

with colleagues with a low-performance attitude or different working style was also reported as 

distressing. Havig et al. (2013) highlights that the issues are not conducive for a fully functional team. 

 

Permanent nursing team members of this study reported experiences that bureau and casual staff often 

had less work experience and therefore, lower performance, were often unfamiliar with work routine and 

showed a lack of personal involvement. This resulted in stressful situations for the permanent nursing 

staff because it required them to spend extra time and effort to support and supervise the bureau locum 

staff. Also, a high turnover of nursing staff affects the nursing care quality in a RACF negatively and 

reasons for an ongoing need of bureau staff should be investigated first (Carryer et al., 2010). Castle 

(2009) questioned the nursing staff of approximately 4,000 RACFs about the benefits and disadvantages   
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of using bureau staff, and similar experiences were found as identified in this research. However, the 

benefits of employing bureau locum staff include a fast replacement for sick staff, reduced overtime, and 

the possibility that they become a future long-term employee. 

 

Approximately half of the participants reported in this study intense physical workload stress such as the 

high number of assigned residents per RNs and HCAs. Nursing participants also reported that they often 

work overtime, shortened their breaks, and only approximately half of them could always take a 20 

minutes shift break in the investigated period of four weeks. As a consequence, the nursing staff felt 

overwhelmed, stressed, and physically exhausted, which led to a decline in their physical performance 

and alertness. Glaser & Höge (2005), Bradley et al. (2015), and Rahimi et al. (2016) confirmed that 

physical fatigue has a negative short and long-term health effects for RNs and HCAs which in turn 

adversely affects the nursing care quality for residents in RACFs.  

 

Workplace absenteeism of nursing staff is often related to injuries (Ravenswood & Douglas, 2016). In 

this study, approximately a third of the nursing staff participants experienced work-related physical 

injuries in the previous 12 months. The injuries were primarily related to the back, bruises, joints, and 

muscles. These findings support evidence of similar results from previous observations conducted by 

Ravenswood & Douglas (2016). The injuries often occurred among nursing staff while implementing 

high-risk nursing activities in abnormal body postures. Other risk factors are circadian disruption, age of 

the nursing staff, inadequate training, unsafe work equipment, and poor environment conditions (Phillips, 

2015). 

 

The mean number of work-related sick-leave time for nursing staff in this study was two days in 12 

months. However, the number of work-related sick-leave days, which they would have taken in total if 

there was no limitation was in a mean of three days. The results of the latest New Zealand Aged Care 

Workforce Survey showed comparable results. Half of the nursing participant in RACFs took between 

two and five sick-leave days in one year (Ravenswood & Douglas, 2016). In an international comparison 

of work-related absenteeism in RACFs, the results vary dramatically, for instance, in the United States 

of America, it was found to be three to four days and in Germany between 27 sick-leave days per year 

(Badura et al. 2018; United States Department of Labour, 2019). The large variance in absenteeism may 

be due to country-related patterns of paid sick days for workers. The WHO “The Case for Paid Sick 

Leave Report” showed that workers in all profession take more sick-leave days when unemployment and 

sick-leave is covered by a state social welfare system, and work-related absenteeism is fully 

compensated financially, such as Luxemburg, Austria, and Germany and fewer days in countries with 

lower financial support, for instance, UK, USA, and Portugal (Scheil-Adlung & Sandner, 2010). 
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Approximately a third of the participants in this study reported that they received no request to replace a 

colleague for a shift in the last month. However, another 30% of the participants were asked to come to 

the workplace up to two times and almost the same percentage between three to four times or even 

more often. There is little research to compare roster figures in New Zealand, whereas a Germany based 

RACFs study with 797 participants found that approximately half of the nursing staff were required to 

replace a colleague once or twice and half of RNs and HCAs were asked up to four times or even more 

in four weeks (German Nurses Association, 2016). New Zealand RACF nursing staff were less frequently 

called to replace another nursing colleague in comparison. 

 

The disparity between payment and workload was a further stress factor for the nursing participants in 

this research. They felt underpaid for their hard and meaningful work. The results of “The New Zealand 

Aged Care Workforce Survey 2016” confirmed that the majority of the participating RNs and HCAs felt 

they were poorly paid according to the responsibilities and required qualifications and experience 

(Ravenswood & Dougles, 2017). In the future, it would be interesting to know whether the approximately 

10% wage increase for nursing staff in 2018 in New Zealand reduced the extent of this stress factor 

(Ministry of Health, 2018c). 

 

Nursing staff in RACFs spend approximately 13% of their time per shift on documentation (Munyisia et 

al., 2011c). Blair & Smith (2012) showed the challenge that nursing staff faced to complete the required 

paperwork. Nursing participants in this research described the stress that resulted from the enormous 

amount of required paperwork, such as assessments and nursing care plans. In many cases, proper 

infrastructure and equipment for efficient documentation approaches were missing. However, it seems 

that providing a software-based documentation infrastructure does not reduce the total amount of time 

nursing staff spent on documentation (Munyisia et al., 2011a, 2011b). 

 

Two-thirds of the RNs and HCAs often felt uncomfortable providing care to residents with challenging 

behaviours. Nursing staff were stressed by personal insults from residents and exposure to resident 

physical aggression. Ravenswood & Dougles (2017) also discovered similar stress factors in RACFs in 

New Zealand. The researchers highlighted that nursing staff were more often exposed to verbal abuse 

than physical aggression. Zwijsen et al. (2014) also identified these behaviour patterns as significant 

stress factors for nursing staff, whereas the severity of the experience seems more crucial than how 

often it occurred. There are various explanations for the aggressive behaviour of residents in the 

literature, mainly related to dementia (Lachs et al., 2012; Liu, 2013; Sprangers et al., 2015). A reduction 

of a resident’s aggressive behaviour was achieved with improved communication techniques, which 

contained short instructions, positive speech, and biographical statements by nursing staff. As a result, 

providing nursing care was less stressful for RNs and HCAs (Sprangers et al., 2015). Nevertheless, 

slightly more than half of the nursing staff stated they had to force themselves occasionally not to be 

rude to residents. To address this issue, a guideline with advice on appropriate professional boundaries 

while also providing individual nursing care for residents is published for nursing staff and health 

professionals by the Nursing Council of New Zealand (2012c). 
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The behaviour of relatives was also reported as stressful by the nursing participants. It was often 

experienced as challenging when families showed a lack of trust and general dissatisfaction with the 

facility staff. Relatives may feel overwhelmed by the resident’s need for care and feel guilty when not 

able to provide care for their family members (Givens, 2012; Sarafis et al., 2016). This may result in 

some relatives taking on a pseudo quality auditor role despite inexperience to evaluate the provided 

nursing care and services hypercritically. This may also result in an erosion of confidence in the nursing 

care provided, and breed mistrust between nursing staff and relatives (Cronfalk et al., 2017). 

 

Disengagement and defensive detachment are often a conscious or unconscious reaction of 

psychological self-protection in stressful situations by nursing staff. This approach has been found more 

often the longer nursing staff remains in practice (Ferri et al., 2015). To the contrary, one unanticipated 

finding of this study was that two-thirds of the nursing staff stated that they were not burdened, irritable 

or mentally affected by the hopelessness of the residents’ severe frailty and disability. However, this 

behaviour is mentally demanding for nursing staff because it means coping with many difficult emotions 

and feelings regarding the residents for which they provide care. 

 

Despite all physical, mental and professional challenges at RACFs workplaces, approximately two out 

of three nursing staff mentioned in this survey that they were unconcerned that nursing work was going 

to make them unsympathetic (74 per cent of the participants) or that they felt demoralised and considered 

quitting the job (68 per cent of the participants). This result aligns with other findings of this study in which 

the participants highlighted a high job satisfaction, which implicit staying in the profession. This surprising 

result may be the empathy and compassion shown to residents as an essential nursing element to 

support residents’ well-being. 

 
Implications for Policy and Practice related to Stress Factors  
This research identified more than one hundred different various stress and strain factors from the 

RACFs nursing staff’s perspective. It could be argued that some of them are quite trivial and not critical. 

However, by not addressing even the smallest stressor may mean that the overall stress builds up for 

nursing staff. Therefore, all stress factors should be considered as potentially concerning. Stressors 

could be identified with methods to gain the nursing staff perspective, such as an anonymous survey, or 

card enquiry activities. 

 

For this undertaking, the Quality Circle approach (Refer to Chapter 2.5.3.2) could be implemented to 

identify and manage stress factors to avoid or minimise their potential cumulative effects. For the analysis 

of complex stress factor, the usage of the Ishikawa diagram (Refer to Chapter 2.5.2.4) is recommended 

to illustrate and understand the complexity of cause-and-effect variations. 
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In reality, it could be the case that certain stress factors cannot be identified or eliminated. Then it might 

be fruitful to focus instead on the increase of the job satisfaction of the nursing staff because this is 

another key to increase and maintain the health as identified in this study.   

 

In the next section, the discussion turns the focus from work-related stress factors to stress reduction 

strategies from the nursing staff perspective.  
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Stress Reduction Strategies  
Managing and reducing stress factors in the workplace is a complex undertaking due to the wide variety 

of stress-inducing factors, and hence there is not just one best practice approach to eliminate or minimise 

stress (Health and Safety Executive, 2017). Nursing staff reported 77 stress reduction strategies in the 

card inquiry activities in this research and the findings were categorised into eight main groups, which 

are Take Actions, General Activities, Communication & Counselling, Well-being, Nutrition, Music, Sport, 

and Outdoors (Reference to 4.7). The results are discussed and interpreted in stress reduction strategies 

during work times in the workplace and in leisure time as follows:  
 
Stress Reduction Strategies during Work Times in the Workplace  
Being able to communicate feelings and experiences to a superior, colleague, or trustworthy person was 

one of the primary strategies to reduce the stress for the RNs and HCAs in this study. The Health and 

Safety Executive (2017) highlights that a positive work environment is crucial for employees to address 

stress factors and related personal feelings to a senior or trusted a third party. Woodhead et al. (2016) 

and Lim et al., (2010a) discovered that counselling provided by a close person or work colleague is 

indeed fruitful to decrease stress for nursing staff. One study recommends implementing a Workplace 

Health Program for nursing staff with individual sessions, which includes debriefing, peer support 

services, and relaxation therapy sessions in the workplace provided by the employer (Lim et al., 2010a). 

However, stress not only originates in the workplace and is often mixed with other reasons such as 

personal life and family circumstances. Encouraging the use of professional counselling outside of the 

workplace could be supportive of individual nursing staff (Health and Safety Executive, 2017). 

 
An Australian systematic review of studies on coping with stress found that problem solving, and  

self-control measures were one of the most effective actions to overcome stressful situations (Lim et al., 

2010b). The nursing participants in this study reported a set of stress reduction strategies such as timeout 

scenarios, for example, short breaks and measures to control emotions such as reflection time. Akbar 

(2017) investigated that some nursing staff attempt to predict potential upcoming stress situations based 

on their work experience. This strategy is a way to prevent potentially arising stress levels from the start, 

and if this is not possible, then they do address the stressful challenges immediately in person instead 

of involving a third party and stretch the time to solve the stress cause. Using a self-learning approach, 

RNs and HCAs reflect the situation after the stress event to expand their coping strategies for other 

potential stress situations (Akbar, 2017). 

 
Taking breaks, including naps away from work duties was also a commonly reported stress reduction 

activity by participants in this research. Nejati et al. (2016) explored the positive effects of short sleep on 

the performance and the reduction of fatigue and stress of nursing staff. Short naps could be facilitated 

through the planning of workflows, including break times combined by rest time policies of the RACF. 

Research suggests that for distressing environments such as RACF, that nap breakrooms would be 

beneficial to encourage the relaxation of the nursing staff (Nejati et al., 2016).   
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Consuming caffeinated hot drinks such as coffee or tea stimulates the central nervous system in human 

bodies which enhance performance and alertness (Pohler, 2010). The participants of this research 

indicated that they drank coffee or tea to reduce stress. However, the actual trigger for the stress 

reduction for the nursing staff could be predominately related to the ritual to consume hot drinks together 

with their colleagues in the workplace. These short breaks are often long-time existing rituals, such as 

morning tea or afternoon coffee which provides besides a caffeine boost also stress-reducing effects of 

a short break, coming together with colleagues, and talking about their feelings and experiences (Lee, 

2001). 

 
Stress Reduction Strategies in Leisure Time  
Nursing staff in this study reported that cooking and eating healthy diets at home reduces stress for them. 

On the contrary, other participants stated that they consume unhealthy food, such as sugary snacks 

when they feel stressed, prefer to eat at a restaurant, or purchasing food rather than cooking at home. 

Osdoba et al. (2015) found that the individual’s favourite food type, for instance, chocolate, affects their 

perception of stress levels positively. Also, spending time on cooking and preparing food can reduce 

moderate stress levels; however, when participants experienced high-stress levels, they preferred to 

consume ready-cooked food such as takeaways and frozen dishes.  

 

Playing instruments such as guitar and listening to favourite music were both strategies for stress 

reduction of the nursing staff who participated in this study. Lai & Li (2011) confirmed the stress-reducing 

effects of playing and listening to music among nurses. In particular, soothing and favourite music 

triggered a positive effect on biochemical and self-perceived stress markers. Novotney (2013) highlighted 

that the integration of music therapy in RACFs Workplace Health Promotion programmes could be 

beneficial for nursing staff.  

 

Nursing participants in this research responded that being in nature, such as enjoying scenic places, 

walking, and hiking, and also physical activities, for instance, running was beneficial to reduce stress. 

Lin et al. (2018) examined that moderate physical activity, even for just a short time per day, influences 

the well-being and stress levels of nursing staff positively. The encouragement to maintain physical 

activities is more important than the type of sport. Berto (2014) found evidence that spending time in 

nature and at favourite places decreases the individual’s stress levels.  

 
Implications for Policy and Practice related to Relieving Strategies  
This discussion showed a wide range of possibilities to reduce stress from the nursing staff perspective.  

Implementing all stress reduction actions without a greater strategy to improve health for the nursing 

staff in a RACF might be not effective. However, creating a Workplace Health Program which is tailored 

to the needs of the nursing staff of a RACF could be beneficial. 
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A project team, including nursing staff, health and safety representatives, and leadership could develop 

a specific RACF related Workplace Health Program. In the development stage, it would be important to 

gain knowledge about what stress reduction actions staff find helpful either at work or privately. Nursing 

staff could be asked directly in team meetings, during card enquiry session, or through an anonymous 

survey. Then the collection of relevant stress reduction actions could be harmonised with literature-based 

and well-being recommendation in the workplace by health and safety representatives. In a further 

meeting of the project team, a suggestion could be made on how the Workplace Health Program should 

be designed and forwarded to the leadership for implementation. 

 

The Workplace Health Program could consist of two stages. The first stage could cover general actions 

and treatments, for instance, on-site peer counselling and massages services for all nursing staff. The 

second stage could focus on individual stress reduction strategies, such as yoga and gym membership 

hosted outside of the workplace and possibly subsidised by the RACF organisation. To justify the 

success and investment of the Workplace Health Program, designated outcome indicators such as costs, 

sick-leave days, job satisfaction, and through nursing staff feedback would need to be monitored. 

 

6.6     Strengths, Reflection, and Limitations  
This aim of this study focused on a relatively unexplored area of workplace health and safety. It is one 

of the first attempts to identify relationships between RACF workplace health and safety and nursing 

care quality based on InterRAI CAPs.   

 

The strengths of this study are the participation of 17 RACFs for the environmental measurements and 

a large sample of 398 participants who identified stress factors, stress reduction strategies, and provided 

data about workload, number of high-risk nursing activities, and walking distances. These variables were 

investigated from various angles and a mixed methods approach that incorporated the InterRAI CAPs 

data set. 

 

Nonetheless, as with all studies, there are limitations to the study. The sample size represented the 

distribution of RAFC providers in the Greater Auckland Region. It might be possible that nursing staff in 

rural areas and small communities experience different stress factors and prefer other stress reduction 

strategies. The effect of the ethnicity of staff members was not explored extensively in this study, which 

may have provided important information. Despite the broad scope of this investigation, other 

environmental measures that were not included, such as airspeed in rooms may have yielded additional 

information.  

 

Nursing participants documented high-risk nursing activities in templates provided by the researcher. 

Those templates were introduced to the nursing staff at the start of the shift. It could be that the brief 

introduction was not sufficient enough for the participants to document all high-risk nursing activities in 

detail which they implemented during the shift. A pre-test and trial with appropriate practice time for 
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nursing staff could have promoted more confidence for the nursing participant on the actual data 

collection day. Those results are limited to the total walking distances per shift only, and there was no 

correlation with the number of assigned number residents to the RNs and HCAs. The survey provided 

clear insights; however, one weakness was found with the low Cronbach’s Alpha of .551 of the 

questionnaire.  

 

The analysis of the provided InterRAI CAPs data set showed limitations, which were the low number of 

triggered cases and subsequently, non-normal distribution of data. This might have affected the 

correlation results, which showed particular weak significant relationships with the working condition 

indicators. It is possible that with a more robust InterRAI CAPs data set, additional correlation coefficients 

would have been found.  

 

6.7     Future Research  
This research contributed to theoretical knowledge and practice for RACF workplace health and safety. 

However, while the proposed study questions were answered, other ones arose, which could be a fruitful 

area for further work. 

 

One of these fields is to understand different types of noise in RACF such as emergency bells and the 

potential work-related stress on nursing staff. More detailed research is needed to determine the 

influencing factors of walking distances for RNs and HCAs in the ward in RACFs. This could be 

investigated from different perspectives, which include several assigned residents, workflow organising, 

and building design. This study investigated the workload in relation to the high-risk nursing activities 

lifting, pulling, pushing, holding, and carrying. However, to define the total workload, which includes all 

nursing measures, a more detailed investigation is recommended.  

 

Nursing staff contributed numerous stress reduction strategies, which were all non-controversial 

responses. In other words, none of the participants mentioned the usage of legal or illegal drugs, 

smoking, or extensive consumption of alcohol. Research could be conducted to discover this potentially 

sensitive matter because prior research has shown a common drug abuse in healthcare-related 

occupations to cope with stress (Monroe & Kenaga, 2011). To gain more insight into drug use as a stress 

reduction approach and to provide support for nursing staff, an anonymous survey would be beneficial. 

 

Research with a larger focus on working conditions could provide complementary findings that account 

more for a significant correlation between health and safety workplaces and nursing care quality. For this 

further research to be undertaken, statistical tests are recommended to confirm that the proposed 

incorporation of certain InterRAI CAPs data sets are robust and normally distributed. Another approach 

could be to determine and experiment with different nursing care quality indicator as used in this study.  
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6.8     Conclusion and Final Recommendations  
This study identified and discussed significant relationships with different strengths between health and 

safety workplaces, working conditions, and nursing care quality based on InterRAI CAPs in RACFs. To 

answer the hypotheses and research questions, the investigation of the workplace related environmental 

factors such as temperature and lighting showed non-compliance with international standards, whereas 

noise and humidity were aligned in nursing offices and resident lounges. Nursing staff walked overall 

between five and six kilometres per shift. The literature review identified high-risk activities, which are 

lifting, holding, carrying, pushing, and pulling. RNs implemented in average ten and HCAs conducted 18 

of them during one shift. The high-risk activities related to the average workload of RNs was 546 kilos, 

and HCAs handled 1,175 kilos per service duty. The survey findings highlighted the correlation between 

job satisfaction and nursing staff health situation and the importance of supportive leadership. Nursing 

staff participants reported various stress factors in the workplace and also contributed a large number of 

stress reduction strategies.  

 

Ensuring appropriate healthy workplaces and working conditions in a supportive environment for the 

nursing workforce in RACFs should be a priority for the New Zealand Government. Developing policies 

and legislation such as the Health and Safety at Work Act 2015 are essential to define requirements and 

rights for both employer and employees. WorkSafe New Zealand provides standards and best practice 

recommendation and conducts legal investigations after a serious labour accident occurred (WorkSafe, 

2019). However, regular on-site preventive supervision and benchmark outcomes on workplace-related 

labour risks could establish a profound understanding of the importance to protect employees.   

 

There are a number of important changes which need to be undertaken to achieve optimal healthy and 

safe workplaces and improve well-being for nursing staff in RACFs. These consist of a reduction of 

mental stress, physical workload, and the number of high-risk nursing activities per shift in the work 

environment to meet recommended standards. This could be achieved with the implementation of the 

“Model for Developing Health and Safety Workplaces and Working Condition” based on the “Theory of 

Achieving Health and Well-Being in the Workplace”. For rapid improvements in Health and Safety 

working conditions for nursing staff, the “Planning Tool for Implementing Healthy and Safe Workflows” 

could be conducted.  

 

As a final recommendation, policies and processes should be implemented to simplify reporting of stress 

risk factors to the health and safety representatives and leadership by nursing staff. This research 

concludes with a citation by Jude Urlich (2019), General Manager, Strategy and Performance of 

WorkSafe New Zealand at a Health Central Chalk Talks event in Wellington, who highlighted “it is about 

caring for the workers”. This means in this study context that caring for nursing staff subsequently affects 

nursing care quality positively for the residents in RACFs. 
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Appendix 1:     Data Collection Plan 
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Appendix 2:     Detail RACF Providers Results of the Technical Measurements   
                          and Recordings 
The technical measurements contain results of noise, temperature, humidity, and lighting in nurse offices 

and resident lounges of the participating RACFs. International environmental recommendations are 

highlighted in green colour and critical limits in red lines in the diagrams as a complement to the results.  

 

Noise Results of the Nursing Offices of RACF Providers 
The line graphs 1-3 show half-hourly noise levels in 24 hours for combined time intervals in dBA in nurse 

offices in RACFs categorised in S-RACF, C-RACF, and RC-RACF providers.  

  
Figure 1: Noise Results of the Nursing Offices of S-RACF Providers (n=7) 
 

  
Figure 2: Noise Results of the Nursing Offices of C-RACF Providers (n=6) 
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Figure 3: Noise Results of the Nursing Offices of RC-RACF Providers (n=4) 
 

Figure 1 
In the early morning, the noise volumes were approximately 48 dBA. Throughout the morning the noise 

levels climbed steeply to the first peak at almost 55 dBA by 10.30am and again to a slightly higher 55 

dBA by 1pm. The noise levels then dropped significantly to 47 dBA by 11pm and then rapidly to 40 dBA 

at midnight. For the following five hours, the noise volume fluctuated before it increased considerably to 

over 46 dBA again. According to the data analysis, the median level was 46.8 dBA, and the average was 

47.8 dBA with a minimum of 22 dBA and a maximum of 94 dBA. Altogether, the average and median 

noise levels based on the valid data demonstrated a fairly quiet to a normal level for an individual 

perception of noise and met the recommended noise standard for offices completely (ACC, 2010; 

Federal Institute for Occupational Safety and Health, 2010b). Further detailed conclusions cannot be 

made for 3.26 hours (14%) because of missing data. 

 

Figure 2 
After a sharp fell from 53 dBA to under 46 dBA between 7am and 8am, the noise volumes increased 

continuously while fluctuating to a peak of 53 dBA by 4pm. Afterwards, the noise levels declined steadily 

to 42.3 dBA by 6am. In the next hour, there was a sudden increase of 6.5 dBA. The results demonstrated 

a range of measurement points from 30.2 to 95 dBA, a median of 47.1 dBA, and an average of 48.1 dBA. 

In summary, regarding the valid data measurements, the noise volumes of the C-RACF providers were 

in the range of fairly quiet to a normal level of noise in 24 hours. These findings conformed fully with 

international noise parameters for offices (ACC, 2010; Federal Institute for Occupational Safety and 

Health, 2010b). There were missing data for 3.52 hours (14.7% of a day). 

 

Figure 3 
From 7am to 3pm, the noise volume showed a fluctuating increase from 43 dBA to the highest point of 

56 dBA. After reaching this peak, the noise level fell sharply to almost 40 dBA at 8.30pm followed by a 

sudden rise to 51 dBA and another drastic drop back to around 40 dBA. The noise level remained steady 

from midnight to early morning before it rose to similar levels of the previous 24 hours. The median was 

43 dBA, and the average was 45.7 dBA with a range of 28.7 dBA and a maximum of 89.1 dBA. In 

conclusion, the results of the valid data demonstrated a fairly quiet to a normal level for an individual 
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perception of noise while the recommended noise standards of 55 dBA for offices were being met except 

a brief moment at 3pm (ACC, 2010; Federal Institute for Occupational Safety and Health, 2010b). There 

were 2.92 hours of missing data (12.2%). 

 

Figures 4-6 illustrate the average noise levels in hours and equivalent time in per cent per day nurse 

offices in RACFs categorised in S-RACF, C-RACF, and RC-RACF providers. 

   
 

 

 

 

Figure 4 
The longest time of exposure to noise between 40 and 55 dBA was for 12.32 hours (51% of a day). The 

second highest category with 4.89 hours (20% of a day) was between 55 and 70 dBA. For 0.11 hours 

(0.2% of a day) the sound levels were higher than the upper noise limit of 70 dBA for offices. Lower noise 

levels from 0 dBA to 40 dBA were recorded for 3.41 hours (16% of a day). In other words, the noise 

volumes were within the recommendation for offices for 15.73 hours (65.2% of a day) and further 4.89 

hours (20% of a day) under the upper noise limit. Only for a brief period, the noise recommendation 

standards for offices were at concerning levels (ACC, 2010; Federal Institute for Occupational Safety 

and Health, 2010b). 

 

Figure 5 
The primary noise level category from 40 and 55 dBA occurred for 12.15 hours per day (51% of a day). 

It was followed by a range of 55 to 70 dBA for 4.42 hours per day (18% of a day). The third highest 

exposition time was 3.68 hours (15% of a day) for 25 to 40 dBA. In contrast, there was exposure to noise 

levels greater than 70 dBA for 0.24 hours (0.01% of a day). This means that the offices of the  

C-RACFs met the recommendation for offices for 15.83 hours (66% of a day). Also, for 4.42 hours (18% 

of a day) the noise volumes were under the upper noise threshold. A negligible period of 0.24 hours 

(0.01% of a day) was not according to the recommended environmental parameters (ACC, 2010; Federal 

Institute for Occupational Safety and Health, 2010b). 

 
 
 
 
 

Figure 6: Noise Levels in Hours 
in the Nursing Offices of  
RC-RACF Providers (n=4) 
 

Figure 5: Noise Levels in Hours 
in the Nursing Offices of  
C-RACF Providers (n=6) 

Figure 4: Noise Levels in Hours 
in the Nursing Offices of  
S-RACF Providers (n=7) 
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Figure 6 
The highest noise levels of the RC-RACF providers are in category 40 and 55 dBA for 11.75 hours (49% 

of a day). Almost half of this time (5.66 hours, 24 % of a day) the noise volumes were between 25 and 

40 dBA. In the category from 55 dBA and 70 dBA in between the thresholds, there were noise levels for 

3.55 hours (15% of a day). Above the noise limit of 70 dBA, there were little noise levels for nearly a 

quarter of an hour (0.13 hours 0.01% of a day). To sum up, the offices of the C-RACFs met the 

environmental standards for offices almost three-quarters of a day (17.4 hours, 73% of a day). Also, 

there were more acceptable noise levels for 3.55 hours (15% of a day) which were still under the upper 

threshold (ACC, 2010; Federal Institute for Occupational Safety and Health, 2010b). 

 

Noise Results of the Nursing Offices of RACF Providers 
The line graphs 7-9 show half-hourly noise levels in 12 hours for combined time intervals in dBA in 

resident lounges in RACFs categorised in S-RACF, C-RACF, and RC-RACF providers.  

 

   
Figure 7: Noise Levels in the Resident Lounges of S-RACF Providers (n=6) 
 

  
Figure 8: Noise Levels in the Resident Lounges of C-RACF Providers (n=6) 
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Figure 9: Noise Levels in the Resident Lounges of RC-RACF Providers (n=4) 
 
 
Figure 7 
The diagram shows that the median and average noise volume remained at around 52 dBA in the 

morning. From 9am to 10.30am the noise level rose considerably to 58 dBA followed by a small drop of 

3 dBA before recovering at the same level by 1pm. Within the next 1.5 hours, the noise volume decreased 

to around 52 dBA but climbed significantly to a peak of 62 dBA from 3pm to 7pm. According to the data 

analysis, the median was 55.9 dBA, and the average was 55.8 dBA with a minimum of 30.7 dBA and a 

maximum of 92.2 dBA. Overall, normal levels were found for an individual perception of the average and 

median noise volumes from morning to evening and also the recommended noise parameters were 

under the limit of 70 dBA (ACC, 2010; Federal Institute for Occupational Safety and Health, 2010b). 

There were 2.64 hours (22%) of missing data. 

 
Figure 8 
Initially, the average and median noise volumes increased from approximately 49 to 57 dBA from 7am 

to 8.30am. In the next two hours, there was a further marginal rise to 60 dBA. The noise levels remained 

steady with slight fluctuations until 5.30pm. From then, there was a drop to around 55 dBA. The range 

of all measurement points was between 33.9 dBA and 91.6 dBA within a median of 59.3 dBA and an 

average of 58.4 dBA. In essence, this means that the average and median noise levels were within safe 

levels for the individual perception of noise for the examined 12-hours period and lower than the 

recommended upper limit of 70 dBA (ACC, 2010; Federal Institute for Occupational Safety and Health, 

2010b). There were missing data for 0.47 hours of the 12-hour data collection period (3.9%). 

 

Figure 9 
There was a sharp increase in average and median noise volumes from 52 to 60 dBA between 7 and  

8am followed by another slight rise to 61.5 dBA by 10.30am. From there the noise levels plummeted to 

48 dBA and levelled at 61 dBA again by 1pm. Then the noise volumes fluctuated between 56 and 60 

dBA until 5.30pm before rising quickly from 57 dBA to the peak of 62 dBA and levelling out at 60 dBA in 

the evening. From the data in Figure above, the range of all measurement points was between 31.3 and 

89.8 dBA within a median of 59.5 and average of 58.7 dBA. On the whole, individual perception of noise 
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was within recommended parameters for resident lounges (ACC, 2010; Federal Institute for Occupational 

Safety and Health, 2010b). The dataset contains missing data for 1.61 hours (13.4% of 12 hours).  

 

Figures 10-12 present the average noise levels in hours and equivalent time in per cent per day in 
resident lounges in RACFs categorised in S-RACF, C-RACF, and RC-RACF providers                                   

   
 

 

 

Figure 10 
Diagram 5-28 shows that for 4.9 hours (41% of 12 hours) the primary exposure to noise was between 

55 and 70 dBA. The second highest exposure level of noise was 3.90 hours (32% of 12 hours) was in 

the 40 and 55 dBA group. Besides this, there was low exposure to noise levels between 0 and 40 dBA 

for 0.23 hours (2% of 12 hours) and high exposure between 70 and 125 dBA for 0.33 hours (3% of 12 

hours). In other words, the noise volume was within the recommendation for resident lounges for 9.03 

hours (75% % of 12 hours). Only for around half an hour, the recommended noise standards were 

exceeded (ACC, 2010; Federal Institute for Occupational Safety and Health, 2010b). 

 
Figure 11 
The highest noise level of the C-RACF providers was in category 55 to 70 dBA for 7.5 hours (63% of 12 

hours). The next remarkable cluster was 40 to 55 dBA and contained measured noise volumes for 3.37 

hours (28% of 12 hours). The lower categories from 0 to 40 dBA contained 0.09 hours (1% of 12 hours) 

whereas there were 0.58 hours of very high exposure to the noise level of 70 and 125 dBA (5% of 12 

hours). The majority of the noise volumes met the environmental recommendations (10.96 hours, 92% 

of 12 hours) apart for 0.57 hours (5% of a day) when it was louder than the upper noise limit of 70 dBA 

(ACC, 2010; Federal Institute for Occupational Safety and Health, 2010b). 

 
Figure 12 
The highest average noise level in resident lounges of the RC-RACFs was found between 50 and 70 

dBA for 7.55 hours (63% of 12 hours) and followed by 2.36 hours within the 40 and 55 dBA range (20% 

of the examined period). On the low level, there was exposure to noise between 0 and 40 dBA for 0.21 

hours (2% of 12 hours), and on the very high end, there were noise volumes between 70 and 125 dBA 

for 0.27 hours (2% of 12 hours). In other words, the noise volumes were within the recommendation for 

resident lounges for 10.12 hours (85% of 12 hours). Only for a quarter of an hour, the noise volumes 

Figure 10: Noise Levels in 
Hours in the Resident Lounges 
of S-RACF Providers (n=7) 

Figure 11: Noise Levels in 
Hours in the Resident Lounges 
of C-RACF Providers (n=6) 

Figure 12: Noise Levels in 
Hours in the Resident Lounges 
of RC-RACFs Providers (n=4) 
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were above recommended levels (ACC, 2010; Federal Institute for Occupational Safety and Health, 

2010b). 

 

Temperature and Humidity Results of Nursing Offices of RACFs 
Figures 13-15 describe the results of combined half-hourly intervals for temperature and humidity levels 

in nurse offices in RACFs categorised in S-RACF, C-RACF, and RC-RACF providers in  

24 hours. 

                                       
Figure 13: Temperature and Humidity Results of the Nursing Offices of S-RACF Providers (n=7) 
 

   
Figure 14: Temperature and Humidity Levels in the Nursing Offices of C-RACF Providers (n=6) 
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Figure 15: Temperature and Humidity Results in the Nursing Offices of RC-RACF Providers (n=4) 
 

Figure 13 
Between 7am to 5pm the temperature rose to a median and average temperatures of 22 degrees Celsius 

to 25 degrees Celsius. Afterwards, there was a steady decrease in temperature to 22.6 degrees Celsius 

by 6am and followed by an approximate 1.2 degrees Celsius decrease in the next hour. The median of 

23.8 and average of 23.7 degrees Celsius of all measurement points were within a recommended 20 

degrees Celsius and 28.1 degrees Celsius. While single measurement points were higher than the limit 

of 26 degrees Celsius, the median and average temperature were not. The results proved that the 

median and average temperature in nursing offices were almost continuously higher than the 

recommended upper limit of 22 degrees Celsius and nearly 3 degrees Celsius higher than recommended 

by 5pm. In other words, environmental recommendations were not being met (Federal Institute for 

Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour 

& Occupational Safety and Health Service, 2017). Not included were missing values which corresponds 

to 2.86 hours (11.9%) of the data. 

 

The humidity varied in the range between 35.3% and 81.6% with an average of 55.5%. The humidity 

levels met the recommended standards from 40% to 60% for offices in the examined period apart from 

a short time frame between 7am and 8.30 am. For this 1.5 hours, the average of humidity was marginally 

higher than 60% but still under the maximum limit of 70% (Federal Institute for Occupational Safety and 

Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational Safety 

and Health Service, 2017). 
 
Figure 14 
From 7am, the median and average temperature increased gradually from 22.6 to almost 26 degrees 

Celsius by 5pm. There was a fluctuation between 24 to 25 degrees Celsius for the next three hours. By 

8.30pm the average temperature inclined sharply to 25.6 degrees Celsius and the median temperature 

even more to 26.7 degrees Celsius. From then to 7am, both temperature measurements declined 

moderately to approximately 23 degrees Celsius. The average and the median temperature were above 

the recommended 22 degrees Celsius for the whole time and a short period above the upper 
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recommended temperature limit of 26 degrees Celsius. The range was from 17.9 to 28.3 degrees Celsius 

within a median of 23.8 and average of 24 degrees Celsius. In summary, according to health and safety 

recommendation, the average and median temperature in nursing offices was above the threshold of 22 

degrees Celsius and even above 26 degrees Celsius for a brief period (Federal Institute for Occupational 

Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational 

Safety and Health Service Service, 2017). Further analysis is limited because of 3.57 hours (14.9%) of 

missing data.  

 

In the nursing offices, the humidity was between 20% to 69.1% and an average of 55.9%. The average 

humidity levels complied with environmental standards between 40% and 60% for offices apart from 6am 

to 6.30am. During this time, there were moments where the humidity was minimally higher than 60%. 

The upper threshold of 70% was not reached in the examined period (Federal Institute for Occupational 

Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour and 

Occupational & Safety and Health Service, 2017). 

 

Figure 15 
From 7am to 8.30am in the morning, and 1am to 7am at night the median and average temperatures 

were between 21 degrees Celsius to 22 degrees Celsius which is within international environmental 

standards (Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand 

Government, Department of Labour & Occupational Safety and Health Service, 2017). However, the 

median and the average temperature rose considerably from 22 degrees Celsius to the peak of 24.6 

degrees Celsius between 8.30am and 3.30pm. Afterwards, there was a slight drop in the temperature to 

23 degrees Celsius before it reached another peak at 24 degrees Celsius. From then there was a 

moderate decrease in temperature to the upper recommended level of 22 degrees Celsius by 1am. The 

minimum was identified at 18 and the maximum at 26.1 degrees Celsius for the measurement period. 

The median was 23 and average was 22.8 degrees Celsius. Taken together, the average and median 

temperature in nursing offices were predominately above the limit of 22 degrees Celsius which did not 

comply with health and safety recommendation (Federal Institute for Occupational Safety and Health, 

2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational Safety and Health 

Service, 2017). There were 3.13 hours (13%) of missing data. 

 

In the nursing offices, the humidity was between 38.3% and 76.6%, with an average of 53.2%. The 

average humidity levels complied with environmental standards of between 40% and 60% for offices 

apart from 6am to 6.30am. During this time the average humidity was minimally higher than 60% 

momentarily. The upper threshold of 70% was not reached in the investigated period (New Zealand 

Government, Department of Labour & Occupational Safety and Health Service, 2013; DGUV, 2013, 

2015).  
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Figures 16-18 detail the average temperature and humidity exposition in hours and equivalent per cent 

in the nurse offices of RACFs categorised in S-RACF, C-RACF, and RC-RACF providers in  

24 hours. 

 

                                 
Figure 16: Temperature and Humidity Levels in Hours in the Nursing Offices of S-RACF Providers (n=7) 
 

                          
Figure 17: Temperature and Humidity Levels in Hours in the Nursing Offices of C-RACF Providers (n=6) 
 

                          
Figure 18: Temperature and Humidity Levels in Hours in the Nursing Offices of RC-RACF Providers (n=4) 
 

Figure 16 
According to the health and safety recommendation of 20 to 22 degrees Celsius for offices, the  

S-RACFs met this standard for 3.35 hours (14% of a day). For more than the double of this time (8.72 

hours, 36% of a day) the average temperature was warmer than the recommended levels and even 

higher than 26 degrees Celsius for 2.65 hours (11% of a day). On the contrary, the average temperature 

was not lower than 20 degrees Celsius. The temperature in nursing offices was for 17.80 hours (85% of 

the day) above recommended levels (Federal Institute for Occupational Safety and Health, 2010a, 2013, 

2015; New Zealand Government, Department of Labour & Occupational Safety and Health Service, 

2017). 
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The humidity in the nursing offices complied with the environmental standard of 40% to 60% for 14.99 

hours (62% of a day). For another 5.83 hours (24% of a day) the humidity was higher than 60% but under 

the limit of 70%. The humidity levels were higher than the upper threshold for 0.33 hours (0.05% of a 

day). Taken together, the humidity levels were aligned with international standards for nearly  

15 hours or 62% of a day (Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New 

Zealand Government, Department of Labour & Occupational Safety and Health Service, 2017). 

 
Figure 17 
For 2.75 hours (11% of a day) the average temperature was between 20 and 22 degrees Celsius, which 

met the environmental recommendations for offices. It was colder than 20 degrees Celsius for 0.72 hours 

(3% of a day). For 4.44 hours (19% of a day) the offices were warmer than the recommended levels. 

The temperature was higher than the upper limit of 26 degrees Celsius for a significant period of 5.04 

hours (21% of a day). This means that the temperature in the nursing offices complied marginally with 

the environmental standards and overall the temperature was by far too warm (Federal Institute for 

Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour 

& Occupational Safety and Health Service, 2017). 

 

In the nurse offices, the humidity levels were within the environmental standard range of 40% to 60% for 

16.29 hours (68% of a day). The humidity was higher than 60% for 6.26 hours (26% of a day) but did not 

reach the upper limit of 70%. Humidity was lower than 40% for 0.21% for 6.26 hours (1% of a day). The 

humidity levels met international parameters for almost three-quarters of a day (Federal Institute for 

Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour 

Occupational & Safety and Health Service, 2017). 

 
Figure 18 
The average temperature in the nursing offices was between 20 and 22 degrees Celsius for 4.95 hours 

(21% of a day), which met international environmental recommendations (DGUV, 2013, 2015). For 0.33 

hours (1% of a day) it was colder than 20 degrees Celsius but not less than 18 degrees Celsius. In 

contrast, for 11.23 hours (46.8% of a day) it was warmer in the offices than the recommended 

temperature levels but under the upper limit of 26 degrees Celsius. However, for 4.30 hours (18% of a 

day) the temperature was higher than the upper limit. In summary, the temperature in the nursing offices 

complied with recognised environmental standards for almost a fourth of a day, was higher than 

recommended standards for the rest of the day (Federal Institute for Occupational Safety and Health, 

2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational Safety and Health 

Service, 2017). 

 

In the nurse offices, humidity levels were within environmental standard range of 40% to 60% for 15.75 

hours (66% of a day). The humidity was higher than 60% but under the limit of 70% for 3.99 hours (17% 

of a day). For 0.72 hours (3% of a day) humidity levels were measured above than the threshold. Under 

the lower limit of 40% humidity was recorded for 0.40 hours (2% of a day). To sum up, two-thirds of a 
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day the humidity levels met environmental standards (Federal Institute for Occupational Safety and 

Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational Safety 

and Health Service, 2017). 

 

Temperature and Humidity Results of Resident Lounges of RACF Providers 
Figures 19-21 demonstrate the results of combined half-hourly intervals for temperature and humidity 

levels in resident lounges in RACFs categorised in S-RACF, C-RACF, and RC-RACF providers in  

12 hours. 

   
Figure 19: Temperature and Humidity Results in the Resident Lounges of S-RACF Providers (n=7) 
 

    
Figure 20: Temperature and Humidity Results in the Resident Lounges of C-RACF Providers (n=6) 
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Figure 21: Temperature and Humidity Results in the Resident Lounges of C-RACF Providers (n=6) 
 
Figure 19 
The median and average temperatures started shortly under 22 degrees Celsius by 7am and rose almost 

3 degrees Celsius in the following 6.5 hours to its peak. While the average temperature remained almost 

steady until 7 pm, the median temperature dropped approximately one degree Celsius before it increased 

slightly to 24.4 degrees Celsius at the same time in the evening. The measurements numbers 

demonstrated a median of 23.9 degrees Celsius and an average of 24.3 degrees Celsius within a 

minimum of 20.3 degrees Celsius and a maximum of 30.8 degrees Celsius. To show the whole picture, 

some single measurement points outnumbered the temperature limit of 26 degrees Celsius. However, 

the median and average temperature did not reach this limit. To sum up, the median and average 

temperature in the resident lounges was most of the time higher than 22 degrees Celsius and reached 

24.8 degrees Celsius at the highest point at 1.30pm. This means that the temperature was all the time 

above the literature-based environmental recommendation of 22 degrees Celsius (DGUV, 2013, 2015; 

Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, 

Department of Labour & Occupational Safety and Health Service, 2017). Missing values were recognised 

for 0.55 hour (4.6%) which were not included in this result. 

 

The average humidity was 56.1% in a range from 36.3% to 89.2%. The recommended parameters for 

humidity in offices from 40% to 60% were met except from 7am to 8.30am. For this short period, the 

average humidity was slightly higher than 60% but still lower than the upper limit of 70% (Federal Institute 

for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of 

Labour & Occupational Safety and Health Service, 2017). 

 
Figure 20 
The median and average temperature increased from around 21 degrees Celsius to approximately 25 

degrees Celsius from 7am to 2.30pm. Afterwards, the temperature plateaued until 5pm. For the next two 

hours, the average temperature decreased slightly to 24.4 degrees Celsius and the median temperature 

of 23.4 degrees Celsius. From 7am to 10.30am the average and the median temperature was within the 

recommended temperature limit, but for the rest of the time, it was above the recommended level of 22 
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degrees Celsius but not reaching the upper-temperature limit of 26 degrees Celsius. From this data, the 

range of all measurement points was between 19.1 to 28 degrees Celsius within a median and average 

of 23.5 degrees Celsius. The average and median temperature in the resident lounges were within 

international health and safety recommendation from 7am to 10.30am. For the rest of the examined time, 

the temperature was above the threshold of 22 degrees Celsius (Federal Institute for Occupational Safety 

and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational Safety 

and Health Service, 2017). Further detailed conclusions were not possible for 0.22 hours (1.8%) due to 

missing data. 

 

In the resident lounges, the humidity was between 41.7% to 77.5% with an average of 56.1%. The 

average humidity levels complied with environmental standards by staying between 40% and 60% apart 

from 7 am to 8.30am. During this time, the humidity was rarely above 60%. The upper threshold of 70% 

was not reached in the examined period (Federal Institute for Occupational Safety and Health, 2010a, 

2013, 2015; New Zealand Government, Department of Labour & Occupational Safety and Health 

Service, 2017). 

 
Figure 21 
From 7am to 9am, the median and the average temperature recorded was between 21 to 22 degrees 

Celsius, which was within international environmental standards (Federal Institute for Occupational 

Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational 

Safety and Health Service, 2017). Afterwards, the measured temperature rose dramatically to over 25 

degrees Celsius and reaching almost 26 degrees Celsius at 2 pm. From 2pm to 7pm the average 

temperature levels remained at around 25 degrees Celsius whereas the median temperature dropped 

to 24 degrees Celsius before it levelled out at 25 degrees Celsius. The lowest temperature recorded was 

19.3 degrees Celsius, and the highest was 30.3 degrees Celsius. The median was 24.1, and the average 

was 24.2 degrees Celsius. In summary, the average and median temperature in resident lounges were 

found to be higher than the environmental recommendation of 22 degrees Celsius for most of the time. 

At 2pm the temperature reached almost the maximum of 26 degrees Celsius (Federal Institute for 

Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour 

& Occupational Safety and Health Service, 2017). The dataset contained missing values for 0.90 hours 

(7.5% of 12 hours). 

 

The average humidity in the resident lounges was 50% during the 12 hours of recording. The minimum 

humidity was measured at 33.2% and the maximum at 73.9%. The average humidity levels complied 

with environmental standards between 40% and 60% apart from 7am to 7.30am. During this half an hour 

the humidity was slightly over 60%, but the upper threshold of 70% was not reached (Federal Institute 

for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of 

Labour & Occupational Safety and Health Service, 2017).  
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Figures 22-24 detail the average temperature and humidity exposition in hours and equivalent per cent 

lounges in RACFs categorised in S-RACF, C-RACF, and RC-RACF providers in 12 hours. 

 

                                                 
Figure 22: Temperature and Humidity Levels in Hours in the Resident Lounges of S-RACF Providers (n=7) 

 

                                                       
Figure 23: Temperature and Humidity Levels in Hours in the Resident Lounges of C-RACF Providers (n=6) 
 

                                                         
Figure 24: Temperature and Humidity Levels in Hours in the Resident Lounges of RC-RACF Providers (n=4)  
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Figure 22 
The temperature recommendations for resident lounges were between 20 and 22 degrees Celsius. The 

resident lounges of the alone participating RACFs met this standard for 0.94 hours (11% of 12 hours). 

For another 5.05 hours (42% of 12 hours) the temperature was between 22 and 24 degrees Celsius and 

for 3.37 hours (28% of 12 hours) in the range between 24 and 26 degrees Celsius. The temperature was 

above the upper limit from 26 to 28 degrees Celsius for 1.28 hours (11% of 12 hours) and was even 

higher for 0.81 hours (7% of 12 hours in the category 28 degrees Celsius to 30 degrees Celsius. In other 

words, the temperature in the resident lounges met the recommended standards for approximately one-

hour whereas the rest of the measured time the temperature was significantly higher (Federal Institute 

for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of 

Labour & Occupational Safety and Health Service, 2017). 

 

The humidity in the nursing offices complied with the environmental standard from 40% to 60% for 7.45 

hours (62% of 12 hours). Higher humidity levels than 60% but still under the threshold of 70% was 

recorded for 1.58 hours (13% of 12 hours) and lower ones were measured for 0.64 hours (5% of 12 

hours). On the contrary, the humidity levels were higher than the maximum limit for 1.76 hours (2.05% 

of 12 hours). In summary, the humidity levels were according to the recommendations for nearly two-

thirds of the investigated period (Federal Institute for Occupational Safety and Health, 2010a, 2013, 

2015; New Zealand Government, Department of Labour & Occupational Safety and Health Service, 

2017). 

 
Figure 23 
In the resident lounges, the average temperature was between 20 and 22 degrees Celsius for 2.43 hours 

(20% of a day) which was within environmental recommendations (Federal Institute for Occupational 

Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational 

Safety and Health Service, 2017). For 0.22 hours (2% of 12 hours) the temperature was two degrees 

Celsius colder. On the contrary, the temperature levels were warmer than the recommended temperature 

levels for 7.56 hours (65% of 12 hours). For another 1.58 hours (13% of 12 hours) the temperature was 

above 26 degrees Celsius. Overall, the temperature in the resident lounges met the recognised 

environmental standards just a fifth of the measurement time. This indicated that the temperature was 

predominantly too high (Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New 

Zealand Government, Department of Labour & Occupational Safety and Health Service, 2017). 

 

The humidity in the nursing offices complied with the environmental standard from 40% to 60% for 9.02 

hours, which was 66% of 12 hours. Higher humidity than 60% but still under the threshold of 70% was 

recorded for 1.58 hours (13% of 12 hours). For 0.61 hours (5% of 12 hours) the humidity levels were 

above the maximum limit. The humidity levels met the environmental standards for two-thirds of the  

12 hours (Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand 

Government, Department of Labour & Occupational Safety and Health Service, 2017). 
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Figure 24 
The international temperature recommendations of between 20 and 22 degrees Celsius was met in the 

resident lounges for 1.28 hours (11% of 12 hours) (Federal Institute for Occupational Safety and Health, 

2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational Safety and Health 

Service, 2017). For 0.29 hours (2% of 12 hours) the average temperature was colder than 20 degrees 

Celsius but not less than 18 degrees Celsius. At the other end of the scale, the temperature was between 

22 and 26 degrees Celsius for 7.24 hours (60% of 12 hours). Temperatures above the maximum limit of 

26 degrees Celsius, were recorded for 2.3 hours (20% of 12 hours). The temperature in the resident 

lounges met environmental recommendations just a tenth of the examined time and was predominantly 

too high (Federal Institute for Occupational Safety and Health, 2010a, 2013, 2015; New Zealand 

Government, Department of Labour & Occupational Safety and Health Service, 2017). 

 

The humidity results in the resident lounges were in the recommended range from 40% to 60% for 7.3 

hours (61% of 12 hours). For another 1.41 hours (12% of 12 hours) the humidity was between 60% and 

the upper recommended limit of 70%. Humidity levels of less than 40% humidity were measured for 2.21 

hours (18% of 12 hours). On the contrary, the humidity levels were above the recommended limit of 70% 

for 0.18 hours (1% of 12 hours).  Taken all together, the humidity levels in resident lounges met 

international standards nearly two-thirds of the investigated time (Federal Institute for Occupational 

Safety and Health, 2010a, 2013, 2015; New Zealand Government, Department of Labour & Occupational 

Safety and Health Service, 2017). 
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Lighting Results of Nurse Offices of RACFs 
Figures 25-27 depict an overview of half-hourly lighting levels for combined time intervals in lux nurse 

offices in RACFs categorised in S-RACF, C-RACF, and RC-RACF providers in 24 hours. 

   
Figure 25: Lighting Results in the Nursing Offices of S-RACF Providers (n=7) 

   
Figure 26: Lighting Results in the Nursing Offices of C-RACF Providers (n=6) 

 

   
Figure 27: Lighting Results in the Nursing Offices of RC-RACF Providers (n=4) 
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Figure 25 
For all RACFs, from 7am to 10am, lighting conditions drop sharply from 300 to around 150 lux. Then the 

lighting levels remained between 150 and the 250 lux until 7pm except for a peak of 280 lux at 2pm. 

From then the median and average lighting levels rise to 260 lux and plateaued until 6.30am except for 

a temporary drop for two hours to an average of 214 lux between 11pm and 1am. For the whole 

measurement period, the median was 182 lux and average 230 lux. This average and median lighting 

levels were practically permanent under a 300 lux level excluding for a brief period from 6am to 7am. 

The average and median lighting levels never reached the recommended level of 500 lux for nurse 

offices (Safe Work Australia, 2011; Federal Institute for Occupational Safety and Health, 2011, 2015; 

ILO, 2014, 2019). However, this result must be observed with caution because of the high number (11.44 

hours, 47.7% of a day) of missing values.  

 
Figure 26 
The average and median lighting conditions were between 300 to 500 lux from 7am to 7pm. Then the 

lighting levels plummeted to approximately 100 lux by 8pm. From then onwards the average lighting 

levels grew to 243.3 lux and remained almost stable throughout the night. The median peaked at 300 

lux twice between 10pm and 11.30pm. The median was 302.2 lux and average of 296.7 lux with a range 

of 16.7 lux and 1290 lux. The average and median lighting levels met minimal lighting standards from 

300 lux to 500 lux for nurse offices during the daytime but not the recommended level of 500 lux. At night 

the average and median were continually under recommended levels of 300 lux (Safe Work Australia, 

2011; Federal Institute for Occupational Safety and Health, 2011, 2015; ILO, 2014, 2019). 

 
Figure 27 
The lighting levels climbed rapidly from approximately 150 lux to around 300 lux from 7am to 9.30am. 

After a slight decrease of about 50 lux, the lighting levels peaked at 345 lux at 3pm before it declined 

sharply to 130 lux at 8pm. From then, the median and average lighting conditions maintain stable. The 

range of the was between 23.4 and 376.6 lux with a median of 194.9 lux and average of 204.7 lux. In 

summary, during the day and night times, the lighting levels were predominately under the recommended 

levels of 500 lux and for the most part even under the minimum standard of 300 lux (Safe Work Australia, 

2011; Federal Institute for Occupational Safety and Health, 2011, 2015; ILO, 2014, 2019). 
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Bar charts 28-30 represent the average lighting levels exposition in hours in lux in the nursing offices in 

RACFs categorised in S-RACF, C-RACF, and RC-RACF providers in 24 hours. 

   

 

Figure 28 
In the nursing offices of S-RACF providers, the lighting condition was under 300 lux for 9.6 hours (40% 

of a day) in 24-hours. The results showed that the lighting levels met the minimum standard from 300 to 

500 lux for just 1.75 hours (7% of a day) per day. Nurse office exposure to the recommended light levels 

of 500 to 1000 lux was for 1.21 hours (5% of a day). Poor lighting conditions in the nursing offices were 

below recommended levels the majority of the time (Safe Work Australia, 2011; Federal Institute for 

Occupational Safety and Health, 2011, 2015; ILO, 2014, 2019). 

 
Figure 29 
Exposure to 0 to 300 lux occurred for 9.76 hours (41% of a day). Minimum standards of 300 to 500 lux 

were met for 6.27 hours (26% of a day). For 3.5 hours (15% of a day) the levels were higher than 500 

lux but less than 1000 lux which was met the environmental recommendation for nurse offices. More 

than 1000 lux was recorded for 0.15 hours (1% of a day). The recommended lighting levels of 500 lux 

and higher were recorded for only 3.5 hours (15% of a day) (Safe Work Australia, 2011; Federal Institute 

for Occupational Safety and Health, 2011, 2015; ILO, 2014, 2019). 

 
Figure 30 
Nearly two-thirds (17.49 hours, 73% of a day) of the lighting exposition time in the nursing offices of RC-

RACFs were in the low category of 0 to 300 lux. The minimum lighting exposure to 300 to 500 lux, which 

was recorded for 3.48 hours (14% of a day). Overall, the minimum recommended lighting parameters 

were only reached for a fraction of a day (Safe Work Australia, 2011; Federal Institute for Occupational 

Safety and Health, 2011, 2015; ILO, 2014, 2019). 
 
 

 

  

Figure 28: Lighting Levels in 
Hours in the Nursing Offices of 
S-RACF Providers (n=7) 

Figure 29: Lighting Levels in 
Hours in the Nursing Offices of 
C-RACF Providers (n=6) 

Figure 30: Lighting Levels in 
Hours in the Nursing Offices of 
RC-RACF Providers (n=4) 
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Appendix 3:     Descriptive Survey Results 
 

RNs and HCAs were asked to rate their current health status, which is demonstrated in figure 1. 

 
Figure 1: Overall State of Health (n=275) 
 

On a five-point rating scale, where 1= Very good and 5= Very poor, a majority of 81% (M= 1.8, SD= 0.72) 

of the nursing staff situated their health status between good and very good, whereas only a minority of 

14% stated that their health conditions are either poor or acceptable. 

 

The participants were also asked to determine their current overall job satisfaction (see Figure 2). 

 
Figure 2: Overall Job Satisfaction (n=275) 
 

All items were scored on a four-point rating scale between 1= Very Good to 4= Very Poor. Job satisfaction 

of approximately half (M= 1.7, SD= 0.63) of the nursing staff was good, and for slightly more than a third 

it was very good. Poor or very poor satisfaction with the job was mentioned by 6% of RNs and HCAs.  

 

The findings of the job satisfaction influencing factors are displayed in Figure 3.  

 
Figure 3: Job Satisfaction Related Factors (n=275) 
 

These questions were answered in a four-point rating scale with the items 1= Strongly agree,  

2= Agree, 3= Disagree, and 4= Very Poor. Half of the participants (M= 2.5, SD= 0.92) could decide for 

themselves when they wanted to take a break. Results showed that the work of 50% (M= 2.4, SD= 0.83) 

of the nursing staff, which they have already started was frequently interrupted because they are forced 

to carry out other tasks. The findings of the opinions if a single staff member was responsible for too 
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many residents on a shift were almost split into half in favour (M= 2.4, SD= 0.89) and the other one not. 

Time pressure at work was experienced by 55% (M= 2.3, SD= 0.86) of the participants, whereas 41% 

denied the existence of a shortage of time. Two-thirds of the nursing staff (M= 2.2, SD= 0.86) could 

decide for themselves what to do and when to do it, and 80% confirmed that they could make decisions 

regarding tasks in the ward. 

 

In bar chart 4, nursing staff were asked to describe their exposure to mental stress factors.  

 
Figure 4: Mental Stress Related Factors (n=275) 
 

To answer the questions, a four-point Likert scale with the items 1= Strongly agree, 2= Agree, 3= 

Disagree, and 4= Very Poor were provided. Almost two-thirds of the participants (M= 2.9, SD= 0.78) did 

not agree that sometimes they lose patience and get angry at work. Just 21% (M= 2.9, SD= 0.69) of the 

RNs and HCAs were afraid that their work was going to make them unsympathetic and that they often 

felt demoralised and considered quitting the job (M= 2.8, SD= 0.80). Interestingly, two-thirds of the 

nursing staff (M= 2.8, SD= 0.76) was not burdened by the hopelessness of the situation regarding 

improving the health status of the residents and due to their work, they did not feel irritable (M= 2.8, SD= 

0.74). Slightly more than half of the participants (M= 2.4, SD= 0.85) felt sometimes burnt out while 41% 

did not. Also, approximately 50% (M= 2.4, SD= 0.79) stated that sometimes the workload affects them 

very emotionally, e.g. they feel overwhelmed. On the contrary, 63% (M= 2.3, SD= 0.80) of the RNs and 

HCAs were convinced they could relax enough in their spare time. Two-thirds of the participants (M= 

2.2, SD= 0.83) revealed that giving care was often uncomfortable due to residents with challenging 

behaviours. They also agreed with 72% (M= 2.1, SD= 0.76) that dealing with residents with dementia 

put strain on those caring for them. Almost the same percentage of RNs and HCAs stated that there 
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were often difficult situations that arose from the aggressiveness of individual residents (M= 2.1, SD= 

0.84). The statement that the residents often call the nursing staff for trivial things was supported by 86% 

(M= 1.8, SD= 0.71) of the RNs and HCAs. Four out of five participants (M= 1.9, SD= 0.66) felt, in general, 

optimistic and energetic.  
 

The bar chart 5 shows the results of the physical workload factors part one for RNs and HCAs.  

 
Figure 5: Physical Workload Factors Part 1 (n=275) 
 

The answer categories remain the same as in the previous bar chart. In general, only 21% of the nursing 

staff (M= 2.9, SD= 0.69) felt powerless. Nearly 60% (M= 2.6, SD= 0.82) of the participants felt that they 

could complete their work. Approximately half of the nursing staff (M= 2.6, SD= 0.89) answered that a 

single staff member was responsible for too many residents on a shift and indicated that there were too 

many indirect nursing care tasks, e.g. documentation, organisation (M= 2.4, SD= 0.81). Also, 50% (M= 

2.4, SD= 0.83) of the RNs and HCAs admitted that work which they had already started was frequently 

interrupted because they were forced to carry out other tasks, and 55% (M= 2.3, SD= 0.86) stated that 

they were often under time pressure at work. 

 

Bar chart 6 demonstrates the findings of the physical workload factors part two for RNs and HCAs.  

 
Figure 6: Physical Workload Factors Part 2 (n=275) 
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The answer schematic to response the questions are based on the following items 1= Never, 2= Hardly 

Ever, 3= Sometimes, 4= Often, 5= Usually, and 6= Always. Two-thirds of the RNs and HCAs (M= 3.4, 

SD= 1.16) feel worn out when they get up in the morning in the past three months. Almost the same 

number of nursing staff (M= 3.1, SD= 1.40) have difficulty sleeping through the night for the same period. 

Four out of five participants (M= 2.8, SD= 1.21) got tired quickly and felt that their physical performance 

was declining over the last three months (M= 2.8, SD= 1.19). 

 

In bar chart 7, the RNs and HCAs were asked to refer to their roster changes experience in the last 

month.  

 
Figure 7: Roster Changes Part 1 (n=275) 
 

The questions were answered on a seven-point rating scale with the items 0= 0, 1= 1, 2= 2, 3= 3, 4= 4, 

5= More than 5, 6= More than 8. No nursing staff (M= 2.4, SD= 2.5) was called in to replace a colleague 

in approximately 30% of the cases in the last month. However, another 30% of the participants were 

asked to come to the workplace up to two times, 15% of them for three or four times and 20% for more 

than five times in the last month. For more than half of the nursing staff (M= 2.3, SD= 2.9), the main shift 

break continued at last 20 minutes in the prior four weeks before the survey. The relaxing time was up 

to two times shorter for 22%, and for 11% of them, the break was shortened by up to three or four times. 

In more than five cases, the break was too short for 10% of the nursing staff. Almost half of the 

participants (M= 1.4, SD= .2) did not work double shifts in the last month, while 15% did at least one or 

two additional services. One out of ten RNs and HCAs worked three or four double shifts whereas 24% 

performed more than five double service duties in the last month.  

 

In bar chart 8, the RNs and HCAs were asked to refer to their roster changes experiences in the last 

year.  

 
Figure 8: Roster Changes Part 2 (n=275) 
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The participants answered on a six-point rating scale provided with the items 0= 0, 1= 1-3, 2= 4-6, 3= 7-

9, 4= 10-12, 5= More than 12. No sick-leave days were taken (M= 2.1, SD= 2.81) by 30% of the nursing 

staff in the last 12 months. Half of the participants needed up to 6 days for health recovery. Almost one 

out of ten of the RNs and HCAs took between seven and twelve sick-leave days, while just two per cent 

asked for more than 12 days to recover. Approximately half of the participants (M= 2.8, SD= 3.89) would 

not have taken more work-related sick-leave days if there was no limitation in taking them. On the 

contrary, a third of the RNs and HCAs would have taken up to 6 days of absenteeism, and 15% of them 

would take between 7 and 12 additional sick-leave days. Only 6% considered asking for more than 12 

days of absenteeism. 

 

Figure 9 shows the number of orientation training days RNs and HCAs received when they started 

working in RACF.  

 
Figure 9: Orientation Training Part 1 (n=275) 
 

A six-point rating scale with the items 0= 0, 1= 1-3, 2= 4-6, 3= 7-9, 4= 10-12, 5= 13-15, and 6= More 

than 15 were used by the participants. There were none orientation training days provided for only 4% 

(M= 3.3, SD= 3.5) of the RNs and HCAs. For approximately half of the participants, one up to three days 

were offered to orientate when they started work. Another third of the nursing staff experienced four to 

six days of orientation, and around 7% could work between seven and nine days to get familiar with the 

new workplace. Taken together, for the rest of the findings, 15% of the participants received 10 to 15 

orientation days, whereas almost one per cent experienced even more than 15 days.  

 

The findings of the scope of the sufficiency of the received number of orientation training days for RNs 

and HCAs when they started working in the RACF is displayed in bar chart 10. 

 
Figure 10: Orientation Training Part 2 (n=275) 

 

To answer the questions, two categories were provided, which comprise of 1= Yes and 2= No. Four out 

of five RNs and HCAs (M= 1.2, SD= 0.4) confirmed that the number of orientation training days was 

appropriate when they started working in the RACF. 
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The findings of the organisation culture experience of RNs and HCAs are shown in bar chart 11. 

 
Figure 11: Organisation Culture (n=275) 
 

The participants answered the questions on a four-point Likert scale with the items 1= Strongly Agree, 

2= Agree, 3=Disagree, and 4= Very Disagree. The absenteeism of conflicts and tensions between 

nursing staff and other health professionals such as GP/s, allied health professionals were confirmed by 

75% (M= 3.0, SD= 0.7) of the RNs and HCAs. Half of the participants agreed that there were conflicts 

and tensions between the senior nurse and staff members at this facility, which affects the work 

atmosphere negatively. Approximately three-quarters of the nursing staff experienced conflicts and 

tensions between members of the staff at this facility, which had adverse consequences for the work 

atmosphere. 
 

Bar chart number 12 provides the findings of the leadership support for RNs and HCAs. 

 
Figure 12: Leadership Support (n=275) 
 

The nursing staff responded to the questions on a four-point Likert scale with the items 1= Strongly 

Agree, 2= Agree, 3= Disagree, and 4= Very Disagree. Four out of five RNs and HCAs (M= 2.0, SD= 0.7) 

confirmed that their direct senior showed appreciation when they had done a good job. Also, 

approximately 80% of the nursing staff (M= 1.9, SD= 0.8) acknowledged receiving support from their 

direct senior in the workplace, and 84% (M= 1.7, SD= 0.7) stated that the leadership behaviour of the 

senior nurse in relation to the staff was respectful and encouraging. 
 

The findings of the injuries experiences of RNs and HCAs are displayed in Figure 13.  

 
Figure 13: Injuries Experiences (n=275) 
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The questions about the experienced injuries were answered in a six-point rating scale which includes 

0= 0, 1= 1, 2= 2, 3= 3, 4= 4, 5= More than 5. The majority of 70% (M= 0.53, SD= 1.02) of the RNs and 

HCAs declared that they did not experience any work-related injury in the last year. A single injury was 

experienced in the same period by 14% of the participants. One out of ten nursing staff faced two, while 

3% of them were exposed to three and four injuries. More than five injuries in the last 12 months were 

experiences only by 2% of the participants. Interestingly, there were similar findings in percentage for 

the question of how many work-related injuries the nursing staff experienced but did not report to their 

manager (M= 0.61, SD= 1.20). 

 

Figure 14 provides an overview of injuries RNs and HCAs experiences in the last year.  

 
Figure 14: Number of Injuries (n=275) 
 

Approximately, one out of five RNs and HCAs (M= 0.22, SD= 0.41) reported a back injury in the last 

year. The next common type of injury are bruises which were reported by 14% of the participants (M= 

0.16, SD= 0.37). Joint or muscle conditions were an issue for 13% (M= 0.14, SD= 0.35) and strains for 

10% (M= 0.11, SD= 0.31) of the nursing staff. Sprains (M= 0.09, SD= 0.29) and cuts and open wounds 

(M= 0.09, SD= 0.22) were experienced in each case by 8% each of the RNs and HCAs. Infections were 

hazardous to health for 3% of the participants (M= 0.03, SD= 0.18) whereas 5% (M= 0.05, SD= 0.22) 

were mentioned as other occurred dangerous situations in the last 12 months.  
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Appendix 4:     Survey Results presented directly in the Questionnaire Template 
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Appendix 5:     Frequencies, Percentages, and Mean Results of the Survey 
                          Results 
 

The figures describe the sample distribution of InterRAI CAPs. 

 

 

 

 

 

  

InterRAI Pressure Ulcer InterRAI Pain InterRAI Physical Activities Promotion

InterRAI Bowl Conditions InterRAI Social Relationship InterRAI Activities of Daily Living

InterRAI Urinary Incontinence



Appendices 
__________________________________________________________________________________ 

  

238 | P a g e  

 

Appendix 6:     Key Indicator Method Manual Handling Operations  
                          Assessments Templates 
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Appendix 7:     Overview of High-Risk Nursing Activities Checklist 
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Appendix 8:     Environmental Recommendations for Participating RACFs 
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Appendix 9:     Study Ethics Approval 
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