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ABSTRACT  

 

Aim 

The main aim of this thesis is to investigate the role of primary health care (PHC) nurses and their impact 

in the clinical management of diabetes patients in the largest city in New Zealand. Specific aims include, 

identifying and describing PHC nurses demographic and workplace details, education and training needs, 

their diabetes knowledge and factors associated with best practice. 

 

Methods 

A total of 287 PHC nurses, 26% of the total number working in Auckland, the largest urban area in New 

Zealand, were randomly sampled in a cross-sectional survey. The nurses completed a self-administered 

questionnaire and telephone interview – (86% response rate). All three groups of PHC nurses (practice, 

district and specialist diabetes) involved in the management of diabetes patients in a community setting 

were included in the survey. In addition, details were collected for 265 diabetes patients, who had been 

consulted by 41% of the nurse participants on a randomly selected day.  

 

Results 

Almost half of the practice nurses (PNs) and specialist nurses (SNs) were aged over 50 years and tended 

to be older than district nurse (DNs), of whom 46% were 41 to 50 years old. A greater proportion of SNs 

had post-graduate qualifications and specific diabetes education and experience compared with PNs and 

DNs, while more DNs (35%) and PNs (32%) had worked in their current workplace for >10 years 

compared with SNs (14%, p=0.004). DNs had the least administrative facilities available, particularly 

regarding access to computers and patient information, and also felt the least valued in the management 

of diabetes.  

 

Most nurses (96%) were able to identify excess body weight as a major risk factor for type 2 diabetes and 

elevated blood glucose levels or glycosylated haemoglobin (86%) for diabetes-related complications. In 

contrast, cardiovascular risk factors were less well identified, particularly smoking, although more by SNs 

(43%) than PNs (14%) and DNs (12%, p=0.0005). Cardiovascular complications, especially stroke, were 

less well known than microvascular complications, and by significantly fewer PNs (13%) and DNs (8%) 

than SNs (36%, p=0.002). In general, stronger associations were found between nurse’s knowledge of 

elevated glycosylated haemoglobin as a risk factor for diabetes-related complications and management 

activities related to blood glucose levels and medication, compared with knowledge of cardiovascular 

risk factors, which was not associated with assessment of blood pressure or knowledge of patient’s total 

cholesterol or smoking status. 
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PNs consulted almost 60% of the patients sampled, while patients consulted by DNs tended to be older 

and were more likely to be European New Zealanders, tobacco users, have diabetes-related 

complications and co-morbidities; while SNs consulted more Māori and Pacific patients and those with 

co-morbidities.  

 

The proportion of patients smoking (16%) was over double that of diabetes patients reported in 

international studies, and patients who were consulted by DNs were more likely to smoke, OR=3.53 

(1.49, 8.37, p=0.005), compared with those who consulted PNs, and those consulted by SNs OR=1.69 

(0.75, 3.78); while older patients (>67 years) were less likely to smoke compared with those aged < 50 

years, OR=0.23 (0.08, 0.62, p=0.004). Most patients had a systolic blood pressure (62%) and total 

cholesterol (71%) above recommended levels. Māori and Pacific ethnicity were positively associated with 

glycosylated haemoglobin, while being aged over 66 years was negatively associated. Male gender and 

Asian ethnicity were positively associated with total cholesterol which was negatively associated with 

systolic blood pressure. 

 

Conclusion 

Although the majority of nurses targeted elevated blood glucose levels or glycosylated haemoglobin, 

more effective management is required to reduce cardiovascular risk factors, particularly smoking. 

 

Education, training and support is vital for PNs because they consult the majority of diabetes patients, 

and for DNs (who consult patients with their families or Whānau) to adopt cardioprotective lifestyles, 

including easy access to nicotine replacement therapy, so that both groups of nurses have a greater 

impact in the primary prevention of diabetes. 

 

The majority of DNs currently practice a selective model of PHC care rather than adopting a 

comprehensive PHC approach that addresses the underlying determinants of health related to chronic 

health conditions. In addition, they are not integrated with other primary health care providers, lack 

administrative support (particularly access to computers and patient baseline risk factor information) 

and specialist support, and yet consult a greater proportion of diabetes patients with diabetes-related 

complications than SNs and PNs. 

 

The lack of access to the internet and email for all groups of nurses is a major barrier to seamless 

communication between all health providers and with patients, staying abreast of current research 

findings, best management practices and inter-professional communication.  
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CHAPTER ONE 

 

INTRODUCTION 

 

New Zealand (NZ) is in the middle of a growing epidemic of diabetes with the projected numbers of 

people with diagnosed diabetes expected to nearly double, largely due to increases in type 2 DM, from 

about 81,500 patients in 1996,1 to 124,000 in 2001 and to approximately 182,000 in 2011.2 The factors 

projected to cause this increase include: the increasing NZ population (responsible for 30% of the 

increased number of diabetes patients), an aging population (20%), changes in ethnic mix (11%), 

declining secular trend in mortality (4%), improvements in the management of diabetes leading to a 

decline in the diabetes case fatality rate over and above the declining secular mortality trend (5%), and 

increasing prevalence of obesity (responsible for 30% of the increase in diabetes patients),3 outlined in 

(Figure 1.1) below. Due to the rising trend there will need to be an increase in the number of health 

professionals, including PHC nurses, involved in diabetes management and / or changes in how diabetes 

patients are presently managed. 

 

The purpose of this thesis is to investigate, describe the present role of PHC nurses, or nurses working in 

community settings, and identify discrepancies between present roles and ideal diabetes management 

in-line with national guidelines and the Primary Health Care Strategy (2001). Specific null hypotheses 

include: 

 

 All three main groups of PHC nurses have similar access to furthering their diabetes education, 

patient information, guidelines on best management practices and support (administrative and 

practice) from their service or practice organisation. 

 There is no difference in knowledge of prevention and recognition of diabetes, use of national 

guidelines and clinical management between specialist, practice and district nurses.  

 There is no difference in the demographic characteristics and health status of diabetes patients 

consulted by specialist, practice or district nurses. 

 There are no discrepancies between the individual roles of PHC nurses in their present management 

of diabetes patients and the role outlined for them in the national PHC strategies.  
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This chapter is divided into six sections. Firstly, the background of diabetes is summarised (1.1), followed 

by an overview of PHC and description of nurses working in a community setting within the NZ context 

(1.2). An historical overview of diabetes is outlined in the third section (1.3) and the pathophysiology of 

type 1 and type 2 diabetes mellitus (DM) discussed in the forth (1.4). This is followed by a summary of 

the diabetes intervention trials and their major findings (1.5) and cardiovascular (CV) risk factor 

management, trends in diabetes management and the evolution of nurses specialising in diabetes care in 

the final section (1.6).   
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1.1 Background 

Several complementary emerging issues led to the research and literature review that underpin this 

thesis, which are each considered in turn. 

 

 

Figure 1.1 Contribution to increase in diagnosed diabetes, from 1996-2011, NZ Males & Females 

                      

Ministry of Health, Public Health Intelligence, 2002
3
 

 

 

Benefits of Good Diabetes Management and Primary Prevention 

During the 1990s, results from major international intervention studies have shown that improved 

clinical management of blood glucose levels (BGLs) and other CV risk factors reduces the risk of diabetes-

related complications in patients with both type 1 and type 2 DM, discussed below, in section 1.4.   

 

With regard to primary prevention, several studies published in the last 20 years have shown that 

lifestyle interventions, with the primary aim of lowering body mass index (BMI) levels by decreasing 

saturated fat intake and increasing physical activity, can slow the progression of people with impaired 

glucose tolerance to type 2 diabetes. These include the Da Qing impaired glucose tolerance and Diabetes 

Study,4 the Malmo Feasibility Study,5 the Finnish Diabetes Prevention Study,6 the United States (US) 

diabetes prevention study7 and the Japanese study in men.8 As a consequence of these studies, there 

have been recent calls for the active screening and identification in general practice of people with 

impaired glucose tolerance so that lifestyle interventions can be implemented in that setting.9 This is in 

addition to recommendations for opportunistic screening for diabetes by primary health carers.10 11 
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Shortage of Health Professionals to Manage Diabetes 

Despite the increasing role, and need, for health professionals in the detection and management of 

diabetes, there already exists a severe shortage of specialists to properly manage the condition in NZ. For 

example, NZ has only 20% of the required diabetologists, 17% of the required podiatrists, 50% of the 

required dietitians, and 70% of the required diabetes nurse specialists (diabetes health educators) to 

meet the levels of service recommended by the British Diabetic Association,12 based on traditional 

models of care which may be inefficient. Given the current workforce shortages, there is no possibility 

that the demands from increasing numbers of patients, and from the expanded role into screening and 

detection of impaired glucose tolerance and undiagnosed diabetes, can be met without a re-examination 

and re-defining of existing work practices. 

 

  



5 

 

1.2 Primary Health Care  

During the 1960s - 70s the concept of PHC arose with an emphasis on health promotion and disease 

prevention as a response to criticism of health care systems that focused on elimination of specific 

diseases, often referred to as a 'vertical' health care program.13 This culminated in the Declaration of the 

Alma-Ata PHC model in 1978.13 A second, and parallel change in the way health and health promotion 

was delivered was highlighted in the seminal Canadian Lalonde report in 1974, which developed the 

concept of 'Population Health',14 that encompassed two earlier movements on health promotion and 

inequalities in health.15 A third ideology, 'the determinants of health' which also helped shaped the 

Alma-Ata declaration, was conceptualised by English sociologist Thomas McKeown who argued that a 

large number of factors influenced health and argued that social, economic and political factors were 

major causes of ill health,16 giving rise to social epidemiology. 

 

Several developing countries throughout Asia (including China), Latin America and Africa implemented 

successful PHC programs (although not referred to as such) with recognition that poor nutrition and 

vector-borne diseases were responsible for most morbidity.13 China in particular, was attributed with the 

first successful change in the provision of health care in the 1960’s with its emphasis on preventive 

rather than curative health care after having successfully instigated the 'barefoot doctor' village health 

worker scheme.13 China among many other countries pushed for a population-based health care system 

that lead to a conference in 1978 in Kazakhstan, Russia, attended by World Health Organisation (WHO) 

and United Nations Children's Fund (UNICEF) leaders and ministry representatives from around the 

world and culminated in the Declaration of the Alma-Ata.13 

 

Health as a basic human right was the underlying principle of PHC and should be the primary aim of all 

governments with the slogan 'health for all by 2000', which was promoted by the then charismatic WHO 

director, Halfdan Mahler.13 Throughout the 1980s the WHO promoted the original comprehensive PHC 

model (that required major social, cultural, economic and political changes), while UNICEF argued for, 

and succeeded with a more selective or reductionist model aiming for specific disease reduction targets 

which also made funding more easily acquired.13 Despite many successful immunisation programs, 

including the eradication of small-pox, and other PHC programs introduced into most developing 

countries, it became evident that health equity for all by the year 2000 was unattainable. Furthermore, it 

was evident that the selective or vertical PHC approach increased the disparities of health provision 

between the rich and poor, and between developed and developing nations with most national health 

resources continuing to be channelled into secondary health care services.  A return to the original 

principle and aim of Alma-Ata was again placed onto the world agenda at the first international 

conference in Ottawa on health promotion in 1986. The Ottawa Charter promoted 'Health for all' and 

documented specific aims and strategies based on population health equity and access, empowerment 
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of people requiring health care, rather than health professionals determining its provision, and 

encouraging communities to become self-determining and develop equitable relationships with health 

professionals providing care.17 

 

There has been renewed interest and debate this century in the original 1978 Alma-Ata Declaration of 

achieving health equity for all populations, after recognition that present health care delivery in all 

countries will not achieve health equity, and that secondary (hospital) health care costs were untenable 

in the future. PHC has been championed by the director-general of the WHO as the best model to 

actualise the original Alma-Ata vision 'Health for all'.18 To meet the original aims of the Alma-Ata, health 

promotion, disease prevention and management, and behavioural, institutional and social changes are 

required.19 Debate continues on PHC delivery, and at present an integrated (or intersectoral) systems 

approach has been proposed to deal with the underlying causes of health inequalities, rather than 

choosing between a selective (or vertical) or comprehensive (or horizontal) delivery model that has been 

the focus over the last couple of decades.20  

 

The following reasons suggested for the failure by all countries to implement the principles agreed on in 

the original Alma-Ata, and achieve equitable health for all by the year 2000, include a lack of political 

prioritisation of health, structural policies, poor governance, population growth, inadequate health care 

systems and lack of research and assessment on PHC.21 In addition, PHC workers require long-term 

investment, planning, appropriate training and supportive supervision to achieve a high and equitable 

coverage of integrated PHC services.20  

 

Health care reforms in New Zealand 

New Zealand historically has had a dual public – private health care system, including a free health care 

system introduced with the Social Security Act of 1938,22 that was extended into national health 

programs during the 1940s - 50s.23 Through the 1950s – 70s concerns were raised over escalating health 

expenditure and the inequity of health provision, with the majority of health funding directed towards 

secondary health care services in acquiring up-to-date technologies and expert medical staff in the quest 

to cure many common diseases.24 Following these concerns and world trends, selective PHC reforms 

were introduced and over the next three decades four major structural changes to the health care 

system were made.23 Area Health Boards were introduced in 1983 and continued until the early 1990s, 

with power decentralised by using a population-based funding formula.23  Ten years later a new Health 

and Disability Services Act (1993) led to the development of four Regional Health Authorities responsible 

for the provision of health services.25 Its amendment in 1998, lead to the establishment of one national 

purchasing agency (the Health Funding Authority)25 and the 23 Crown Health Enterprises that had been 

established along with the RHAs were converted to 24 non-profit Hospital and Health Services.23 
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Following the introduction of the NZ Public Health and Disability Act (2000),25 21 District Health Boards 

(DHBs) were established along with Primary Health Care Organisations (PHOs) following the PHC Strategy 

in 2001,23 with its vision to meet the health needs of the population and provide subsidies for those on 

low incomes to improve their access to PHC.23 26 General practices were encouraged to join these non-

profit community-based PHOs, which are now made up of physicians, nurses, health workers and other 

community-based health professionals to provide health services to enrolled populations.23 

 

1.2.1 Nursing in New Zealand and primary health care nursing  

After colonial settlement in the late 1800s nursing care was largely provided by untrained male 

attendants and women from the 'domestic classes'.27 Small hospitals started developing around 

settlements from the 1840s with skilled nurses who had largely trained under the Nightingale system in 

the United Kingdom (UK) and were attributed with directing an early apprenticeship-type nursing 

training.28  

 

Early Māori health was based on traditional healing encapsulated in Rongoā Māori which incorporated 

an oral transmission of knowledge, diversity of practice that included herbal remedies, physical therapies 

and spiritual healing and practitioners were referred to as Tohunga.29 In the early 1900s three Māori 

leaders (Ngata, Pomare and Buck – the latter two were both medical doctors) were key in improving 

Māori health after several infectious disease endemics, introduced by the large number of immigrants, 

decimated the Māori population.29 30 This resulted in the establishment of public health measures to 

improve the health of Māori and included the Māori Health Nursing Scheme (1901) and training of Māori 

public health nurses and later the Native Health Nursing Scheme,31 with training of Māori (native) health 

nurses.32 

 

 Nurses working in communities 

Two women are attributed with influencing the development of community nursing. Suzanne Aubert de 

Laye (1835-1926) who trained in Paris, and Sibylla Maude (1862-1935) who travelled to London and 

trained at Middlesex Hospital, London in 1889.27 Maude become the first district nurse in New Zealand 

and started the first district nursing school in Christchurch, 27 33 while Suzanne Aubert de Laye worked 

with the poor in Wellington and Māori in Hawkes Bay in the late 1800s.27 In 1917, school nurses were 

appointed to help manage infectious diseases as part of the School Medical Service that transferred 

responsibility to the Department of Health in 1921, which also provided the first school dental service.27 

By the mid 1900s four distinct community nursing groups had emerged in public health, district health, 

Plunket and school health.27 Development of the district nursing service continued with funding from the 

Saint John’s Ambulance Association, hospitals and charitable institutions, and from 1940’s was funded 

centrally.27  
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1.2.2 Nursing education and development of community-based nursing  

Meanwhile national standards were set for the hospital-based training, evaluation and certification with 

the new Nurses Registration Act of 1901,34 which paved the way for nursing to develop as a profession, 

although still largely within a hospital service that focused on secondary care. The first official nursing 

course started in Wellington Hospital in 1883,27 with a small number of nurses awarded registration from 

1889.35 Following the 1901 Nurses Registration Act (the first in the world), the number of registered 

nurses drastically increased by about ten-fold to nearly 3,000 by 1911.36 Hospital-based training courses 

continued until the latter part of last century with trainees making up a substantial part of the nursing 

workforce.  

 

Following overseas trends and increasing complexity in health care, an amendment to the Nurses Act of 

1977 allowed nursing education to move to the education sector with one comprehensive nursing 

registration and diploma qualification that combined mental health, obstetric and general nursing.34 An 

Education Amendment Act (1990) allowed degrees to be awarded by technical institutes, as well as 

universities, resulting in all 15 institutes in NZ offering nursing degree programmes.34   

 

Developments in district, public and practice nursing 

During the 1950s the district nursing service combined with Industrial Health Nursing and nurses became 

Public Health Nurses27 37 and included the former native health nurses who were preferred by many 

Māori.38 In contrast, Plunket (a society founded in 1907) offered a nursing (Karitane) service to all 

women and infants and was typically preferred by non-Māori mothers.38 Duplication of the services and 

a lack of funding lead to a reduction in the numbers of public health nurses, initiating a national program 

in the 1990s to integrate and coordinate well child services and to provide support for Māori families.38 

In addition to fundraising, Plunket now receives significant funds from central government.39 

 

Practice nursing originated in 1970 following a government subsidy scheme,27 40 complementing primary 

care provided by general practitioners (GPs), initially in rural areas41 and was in line with the UK system. 

Since that time, funding for PNs has altered, and in 2001, following the PHC Strategy, PHOs have 

controlled funding and attempted to encourage PNs to work more autonomously and collegially with 

GPs, by funding programs that either party is able to claim for reimbursement, although anomalies exist 

between the two health care providers.   
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 Other community-based nursing groups 

The other two main groups of community-based nurses include school and occupational health nurses. 

School nurses are primarily employed by school boards and are involved in health promotion, in addition 

to providing acute health services. Occupational health nurses are usually employed by large 

organisations (private and public) and are expected to follow a set of standards set by the NZ 

Occupational Health Nurses' Association, while remaining accountable to their employer and employees, 

or other persons such as those serving jail sentences.  

 

1.2.3 Contemporary primary health care nursing  

The PHC Strategy (2001) built on the original goals of the Alma-Ata in attempting to reduce existing 

health inequalities and improve the health of all New Zealanders.1 Under the NZ Health Strategy (2000), 

DHBs were required to fund independent Māori and Pacific providers,42 and the development of PHOs 

would be made up of existing and new general practices.42 43 Intersectoral health provision was 

envisaged along with the development of an appropriately trained PHC work force, including a well-

trained and skilled PHC nursing workforce. All were to work together to achieve the many aims and 

objectives of the Strategy, one of which, was to reduce the incidence and impact of diabetes.1 

 

The Ministry of Health has encouraged the development of PHOs under the PHC Strategy, which are not-

for-profit organisations funded by the DHBs to provide primary health services to an enrolled 

population.1 PHOs were expected, and have offered new opportunities for community nursing practice, 

so that nurses are able to work more independently, and in groups.44 For example it is expected that PHC 

nurses will be able to work more independently, screen clients for diabetes and pre-diabetes, implement 

lifestyle changes, have prescribing rights (e.g. diabetes nurse specialists and nurse practitioners), follow 

up clients and provide family and community education.  

 

 Primary Health Organisations 

The PHO environment is expected to offer PHC nurses new opportunities for professional development 

and leadership. Diabetes nurse specialists, who are mainly funded by DHBs and predominantly work in 

outpatient clinics, and chronic care (or disease state) management nurses, some of whom are involved in 

diabetes management, are examples of the new type of nursing role that is expected to develop in PHOs, 

as are nurse practitioners. The groups of nurses with the greatest opportunity to develop new roles in 

the PHO environment are PNs and DNs. Both groups have undertaken the same generic registered 

nursing program. However, PNs are employed in general practice owned by primary care physicians 

while DNs are employed by secondary care services and predominantly provide home care for patients. 

PNs comprise the largest group of nurses working in primary health - 45% in a 2001 survey44 and 43% 

(including PNs and PHC nurses) in 2010,45 and are expected to consult the greatest proportion of 
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diabetes patients seen by nurses in a community setting. DNs have the unique opportunity of consulting 

patients within their own home within context of family, cultural and social networks. However, neither 

group has had formal training in diabetes or chronic care management and will require training and 

education and encouragement to develop new and independent roles within a multidisciplinary 

framework cognisant with the new PHO environment. 

 

1.2.4 Primary health care nursing, practice and education 

PHC nurses encompass all nurses working in community-based settings: practice, district, public health, 

Plunket, rural, those who specialise in chronic diseases and working in Māori and Pacific health provider 

organisations,46 occupational, family planning, and sexual health.47 In 2010, there were 42,334 registered 

nurses working in NZ and of those 23% were working in a community or rural setting and included 3,010 

(7%) in PHC,  2,473 (6%) in general practice and 1,336 (3%) in district nursing, and in addition 21 (30% of 

the total 69) were nurse practitioners.45 Numbers of diabetes nurse specialists (DNS) or chronic care 

management (CCM) nurses were not reported. 

 

Under the new PHO environment PHC nurses were expected to have a generalist knowledge on 

population health and health determinants, promotion of, and health maintenance and management of 

disease across the life-span.1 They were also expected to develop advanced skills in their specialist area 

and practice, in partnership with individuals, whānau (family), communities and populations.1 Funds 

were set aside for the development of innovative programs and PHC nurses48 were considered an 

important and strategic resource in achieving the aims of the PHC Strategy.46 This included funding for 

post-graduate nursing scholarships and Māori and Pacific nurses,1 who respectively make up 6% and 

3.2% of the total registered nurse workforce;45 and led to an increase in post-graduate courses with the 

aim of delivering the required educational and core knowledge needed for PHC nurses to participate in a 

comprehensive primary health national care program. One innovative program included a taught 

Masters degree course completed by a number of Māori nurses, the majority (75%) of whom work for 

independent Māori providers.45 Workforce development programs for Pacific nurses aimed to increase 

the number of overseas Pacific nurses gaining registration, and those completing tertiary post-graduate 

and competency programs.49  Despite the funding and education pathway proposal for PHC nursing, 

exact models of PHC, core content and knowledge continue to be debated and refined with no national 

standardisation of programmes.  

 

The Nursing Council of NZ has developed the following description for the specialty area of PHC nurses. 

PHC nurses combine population based action and provide PHC to individuals, family and the 

community.50 51 Generalist and specialist PHC knowledge and expertise based on relevant evidence to 

support practice. PHC nurses fulfil an advocacy role and provide culturally appropriate nursing 

interventions as part of a range of multi- and inter-disciplinary first level contact services.50 Their nursing 
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activity provides PHC directly or indirectly in collaboration with individuals, diverse family groups and 

communities.51 Practice is focused on the promotion, maintenance, restoration and preservation of 

health. PHC nurses work in rural or urban settings, which may include the home, school, workplace, 

marae, other cultural and clinical settings and general practice. 

 

 Education and competency 

A parallel development is the increasing need for ongoing post-registration nursing education, in order to 

meet the competencies required for Competency Based Annual Practising Certificates being imposed by 

the Nursing Council of NZ, and to meet the post-graduate education requirements necessary for PHC 

nurses in the future. As PNs, working as PHC nurses, develop new and more independent ways of 

working in PHOs, their need for ongoing education is going to increase. If extra nursing professionals, 

with specialist expertise, will be required to meet future health care demands of diabetes patients, 

research is required to determine their current levels of diabetes knowledge, post-registration training 

and management activities, along with their future training aspirations and professional development 

requirements. 

 

Post-graduate nursing education in NZ has undergone rapid growth consistent with international trends 

leading to new nursing roles in PHC. More recently, development of specialist nurses and nurse 

practitioners has led to advanced nursing roles, with a change in the Medicines Act of 198152 and the 

2003 Health Practitioners Competence Assurance Act,53 allowing nurse practitioners who are 

appropriately educated to Masters degree level and mentored by a medical practitioner prescribing 

rights. In addition, discussion is presently underway for legislation to allow DNS to prescribe the full array 

of medication required for managing patients with diabetes54 – both developments have further fuelled 

demand for post-graduate education.       
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1.3  Historical Overview of Type 1 and Type 2 Diabetes Mellitus  

1.3.1 History of type 1 diabetes mellitus 

The first written records of what we now refer to as diabetes mellitus are descriptions of abnormal 

polyuria written on the Egyptian Papyrus Ebers, around 1500 BC.55 56 Similar descriptions were also made 

by several Greek scholars around the time of Hippocrates (469-399 BC), with reference to passing of 

excess water, wasting of the body and those affected being short-lived.57 Aretaeus, an early Greek 

physician of Cappadocia (81-138 AD), is credited for naming the condition as diabetes which refers to 

water passing  through the body or to siphon, and described the condition typically as disgusting, painful, 

with unquenchable thirst and excessive drinking, rapid melting of the body and death being speedy.58  

Little progress was made in understanding this condition for almost 2,000 years, with these same early 

Greek descriptions used in 1745 by James in his medicinal Dictionary,59 until Paul Langerhan described 

the islets of the pancreas in 1869.60 Further experimental work was carried out by Joseph Freiherr von 

Mering and Oskar Minkowski (University of Strasbourg) in the late 1880’s.60 This involved the removal of 

the pancreas from dogs which produced symptoms of diabetes; thus establishing its association with the 

pancreas (rather than the liver as previously believed), and carbohydrate metabolism, by 1890.60  

 

Following this major discovery, Frederick Banting and Charles Best, with vital research support from John 

Macleod, who at the time was Professor and head of physiology at the University of Toronto, managed 

to extract insulin (described at the time as 'insuline')  from the islets β cells, avoiding contamination of 

surrounding exocrine gland tissue and associated digestive enzymes.60  The injection of the relatively 

pure insulin into de-pancreatised dogs avoided the usual immune response to transplanted tissue and 

death in these animals.60  

 

James Collip, a biochemist on sabbatical leave at the University in January 1922, helped to extract 

sufficient purified insulin to successfully treat and lower the BGLs in a 14-year old boy.60 Blood glucose 

testing which was more accurate than urine testing, was used during these first clinical trials, when a 

further six patients were successfully treated and helped to establish guidelines for the use of insulin. 

Elizabeth Hughes, the daughter of the US Supreme Court Chief Justice, was the most famous patient 

treated at the time.60 Collip, in association with Eli Lilly, successfully produced larger quantities of stable, 

purified, pork-and-beef extracted insulin in North America, with production commencing in Scandinavia 

at the non-profit Nordisk Insulin Laboratory by the end of 1923.60 In the 1950s Frederick Sanger 

determined the molecular structure of insulin, and later other researchers sequenced its 

deoxyribonucleic acid (DNA) base60 to transcribe the appropriate amino-acid sequence required to 

produce human insulin. This DNA sequence, or gene, was spliced into the DNA of Escherichia coli61 which 

led to the recombinant mass production of insulin and its world-wide availability. 
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1.3.2 History of type 2 diabetes mellitus 

The disease we now refer to as type 2 DM was recognised and described historically in several cultures. 

The Arabian physician, Avicenna (980-1027 AD), described patients making excess urine with an inability 

to work, loss of sexual appetite and having carbuncles and furuncles56 62 – all well recognised nowadays 

as common symptoms of type 2 DM. Hindu medical writings made in the sixth century referred to the 

condition as 'honey urine' and it was described as “a disease of the rich brought about by gluttony and 

overindulgence in flour and sugar”.63 Several similar descriptions were also made by early physicians 

throughout Europe and America.63 Despite many inferences about the sweetness of urine, and reference 

to 'water tasters' in India, and the widely held belief that tasting urine was used to diagnose diabetes, no 

explicit written record has been identified.64  

 

Two English physicians made additional contributions in understanding and naming the condition. 

Thomas Willis, in 1675, added the word 'mellitus' (meaning honey sweet) to diabetes and the following 

year Matthew Dobson described the residue of urine, after  evaporating the fluid, as smelling and tasting 

like sugar.65 Furthermore, diet therapies were prescribed for patients, with one of the first by the 

Parisian physician Apollinaire Bouchardat, after noticing the disappearance of glucosuria in his patients 

from food rationing during the Franco-Prussian war and siege of Paris, in 1871.66 In the mid-1960s adult 

onset diabetes (type 2 DM) was officially recognised as a separate disease based on elevated BGLs 

following a glucose tolerance test and its association with increased retinopathy and nephropathy.67  
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1.4 Underlying Pathology & Metabolic Changes in Diabetes (Type 1 & 2) 

This section discusses the underlying pathology and the subsequent metabolic changes that occur in 

response to the absence of insulin, in type 1 DM (1.4.1) and in insulin resistance associated with type 2 

DM (1.4.2). 

 

1.4.1 Type 1 diabetes mellitus  

Autoimmune destruction of the insulin secretory β cells causes type 1 DM in most cases, and is marked 

by several anti-insulin antibodies produced by the immune B Cells. The incidence of type 1 DM varies 

between ethnicity and regions, with Caucasians and those living in Northern Europe (Finland and 

Sardinia) having the highest incidence (37 per 100,000 per year), and Asia (China) and Venezuela having 

the lowest (0.1 per 100,000 per year).68 A genetic vulnerability, with a genetic concordance of 32% to 

36% reported for identical twins,69 70 combined with a recent viral infection (including enterovirus, 

parvovirus, cytomegalovirus and rotavirus and those causing rubella and mumps), are associated with a 

large proportion of those who present with type 1 DM.71 72 Moreover, the major histocompatibility 

complex (MHC) human leukocyte antigen (HLA) transcription genes on chromosome 6, most commonly 

display a variant alle.73 This variant gene, combined with the usual immune response aimed at destroying 

viral antigens, through activation of T helper, T cytotoxic and B cells (via antibody production), appears to 

trigger the targeting of the MHC-HLA antigen displayed on the β cell membrane and its subsequent 

destruction.73 This on-going autoimmune response to insulin secretory tissue also impedes 

transplantation of insulin producing β cells in experimental studies.74 

 

Metabolic changes associated with an absence of insulin affect all three peripheral energy storage cells 

(liver, adipose and skeletal muscle) and the central pancreatic α cells, which are all insulin-receptor 

dependent and require relatively high concentrations of plasma glucose for its cell entry.75 Depletion of 

intracellular glucose leads to the secretion of glucagon from the pancreatic α cells and degradation of 

glycogen from hepatocytes and skeletal muscle cells, and triglycerides from adipocytes.75 The 

combination of elevated glucagon and diminished intracellular glucose levels in the peripheral energy 

storage cells initiates further degradation of glycogen, triglycerides (to glycerol and fatty acids), and actin 

and myosin – contributing to rising plasma glucose and ketone bodies from the incomplete degradation 

of glucose, fatty acids and amino acids,75 outlined in (Figure 1.2), below. 
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Figure 1.2    Rising plasma glucose & ketone bodies in the absence of insulin and intracellular glucose. 
 

 
Abbreviations:  Acetyl CoA, Acetyl-Co-enzyme A;  X, no metabolic conversion. 
Adapted from Berg et al. 2007

75
 

 

Microvascular complications  

Microvascular complications predominate in those with type 1 DM and are strongly associated with 

chronically elevated BGLs.76-80 Experimental evidence suggests the most likely mechanisms are through 

increased glycosylation of capillary endothelial proteins associated with advanced glycation end-products 

(AGEs) with reduced perfusion and oxygen delivery to glomeruli,81 peripheral nerves82 and retinal cells.83 

84 In addition, elevated intracellular glucose in endothelial cells, neurons and other non-insulin requiring 

cells may lead to an increase in the alternative sorbitol-glucose metabolic pathway, AGEs and increased 

intracellular cytokine production contributing to further capillary and possible peripheral nerve 

dysfunction.85 

 

1.4.2 Insulin resistance and type 2 diabetes mellitus 

In contrast to type 1 DM, insulin resistance is most strongly associated with obesity, due to increased 

energy intake and reduced physical activity86-88 leading to increased plasma triglycerides and reduced 

high-density lipoprotein cholesterol (HDL-C).89 90 Other major risk factors include hypertension, elevated 

low density lipoprotein cholesterol (LDL-C), all of which are also strongly associated with developing type 

2 DM.4-6 Furthermore, each risk factor of the metabolic syndrome is associated with an increased risk of 

CV events and total mortality.91-94 In addition, non-Europeans95 those with a family history and older 

adults96 are at increased risk. Despite the lack of identified genetic loci involved,97 there is a strong 

genetic association with a 50 to 60% concordance between identical twins for risk factors or markers for 

insulin resistance or metabolic syndrome,98 with 60% and 90% to 100% concordance for fraternal99 and 

identical twins for type 2 DM,100 respectively. Despite the high concordance between identical twins for 

insulin resistance and type 2 DM there is conflicting evidence as to whether genetic or environmental 

influences have the greater impact.101 
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The major risk factors for developing cardiovascular disease (CVD) or diabetes-related complications are 

similar for developing insulin resistance, with elevated BGLs102 and smoking as an additional risk factor.103 

104 Insulin resistance is progressive and this, combined with increased pancreatic β cell apoptosis increase  

due to increased deposition of fatty acids from very low-density lipoprotein cholesterol (VLDL) 

cholesterol (secreted by the liver in response to excess fatty acids deposition)105 and chronic stimulation 

associated with elevated plasma glucose levels, greatly increases the progression to elevated BGLs and 

diagnosis of type 2 DM.106  

 

Elevated synthesis of VLDL-C - the predominant lipoprotein synthesised to transport cholesterol to 

adipose tissue - increases triglyceride storage and associated adipose mass and has been linked with an 

increase in inflammatory cytokine secretion, particularly tumour necrotic factor, initiating down 

regulation of insulin (GLUT 4) receptor synthesis and function of existing receptors.107 108 Fortunately, 

there are sufficient functional insulin receptors to facilitate glucose entrance into insulin-dependent cells 

to ensure complete metabolism of glucose and fatty acids in the majority of people with type 2 DM109 

outlined in (Figure 1.3) below. However, clinical presentation of diabetic ketoacidosis or hyperosmolar 

hyperglycaemia is increasing in those with type 2 DM.110 This occurs either temporarily, when additional 

insulin is required in response to increased sympathetic stimulation and catabolic hormone secretion 

associated with physical stress or trauma, or permanently, due to the progression of insulin resistance 

and β Cell loss necessitating exogenous insulin.109 Reversal of β cell dysfunction or dormancy has been 

achieved in patients following bariatric surgery111 112 and weight loss through very low calorie diets.113 

Both interventions support the mechanism of increased liver insulin sensitivity and fatty deposition, 

along with reduced VLDL-cholesterol synthesis and its delivery of cholesterol and fatty acids to 

pancreatic β cells,113 as opposed to changes in intestinal incretin hormones associated with surgery.114 

 

Figure 1.3      Insulin resistance & metabolic effects on peripheral insulin-dependent cells. 

 
Abbreviations:  Acetyl CoA, Acetyl-Co-enzyme A;   ATP, adenosine triphosphate; ↓, decreased conversion  
and reduced metabolite, ↑, increased activation.   
Adapted from Berg et al, 2007

75
 
107 108
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Overproduction of VLDL-C, LDL-C, reduced HDL-C115 and elevated plasma triglycerides are associated 

with increased risk of developing type 2 DM, atherosclerosis and CV events.89 Hepatic production of LDL-

C, is associated with dietary saturated fat,116 age,117 genetics118 and insulin resistance,116 119 and initiates 

atheroma formation leading to atherosclerosis by binding to endothelial LDL receptors providing the cell 

with cholesterol, which in excess, activates the specific immune response, (via the macrophage) and 

leads to atherosclerosis;120 the most common cause of macrovascular or CVD.121 122  
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1.5 Evidence for Management of Blood Glucose Control  

The section summarises main findings from the randomised controlled trials (RCTs) that examined the 

effect of intensive blood glucose control on all diabetes-related outcomes, initially in those with type 1 

DM, and later those with type 2 DM, providing evidence for management of BGLs in reducing 

microvascular complications.  

 

1.5.1 RCTs that examined intensive blood glucose control in patients with type 1 DM 

Six randomised control trials were identified that examined the effect of intensive glucose control (>2 

multiple insulin injections per day) compared with less intensive control in those with type 1 DM. Two 

trials were carried out in England,77 123 three in Europe76 78 124 and one in North America reported in two 

papers.80 125 

  

Study and patient characteristics 

One trial included 1,441 patients,80 the remaining trials were small trials with between 44124 and 102 

patients,78 ages ranged from 1378 80 to 60 years77 with mean ages between 27125 to 42.4 years.77 Patients 

participating in the trials had been diagnosed with type 1 DM for an average of  2.6125 to 20 years,124 all 

trials included patients with at least one microvascular complication and were followed-up between 

two77 and eight years.76 

 

Intervention 

All six trials, increased the usual insulin dosage in the experimental patients, using two77 to multiple 

insulin injections per day or via a pump.76 78 80 Mean glycosylated haemoglobin  (HbA1c) levels among 

those assigned intensive therapy, ranged from 7.1%78 80 to 10.5%,77 with all aiming to significantly lower 

HbA1c levels in the intervention compared with their respective control groups. All but one group76 

achieved this by the end of their respective trial periods.  

 

Results 

Compared with their respective control groups four of the six trials showed, in those randomly assigned 

intensive glucose control, significantly reduced nephropathy or a decrease in urinary albumin 

excretion,76-78 80 three reduced development, or progression, of retinopathy77 78 80 and three found 

significant reductions in development or progression of neuropathy or improved peripheral nerve 

conduction velocities.77 78 80 

 
Other cardiovascular risk factors 

Mean blood pressure was significantly higher at follow-up in the control group in one small trial.76 In 

contrast, systolic blood pressure was significantly higher at follow-up in the intervention primary 
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prevention group in the large Diabetes Control and Complications Trial (DCCT) trial. Despite this, the 

study reported significant differences in all microvascular outcomes.80 The same study group also found 

significant reductions in all lipids, including HDL-C (in those with mild retinopathy) in intervention 

patients125 suggesting an additional macrovascular benefit in those with no retinopathy but adversely 

reducing HDL-C in those with retinopathy or at higher risk of CV outcomes.  

 

Limitations 

Three of the smaller trials lacked sufficient power to detect significant differences in retinopathy 

progression76 123 124 and in all trials there were too few deaths or macrovascular events to make 

comparisons due to the younger age of patients - especially as one US mortality survey showed type 1 

DM patients have a longer life expectancy than their non-diabetic peers.126 

 

In summary, three of the six trials that examined the effect of intensive glucose control in those with 

type 1 DM, found at least one microvascular improvement but no significant improvements in any 

macrovascular outcome, summarised below in, (Table 1.1, page 23). 

 

1.5.2 RCTs examining intensive blood glucose control in patients with type 2 DM 

Five randomised control trials (RCT) have been carried out in patients with type 2 DM, two from North 

America,127 128 one from the UK reported in two papers,129 130 one from Japan reported on twice131 132 and 

one multicentre trial that included patients from Australasia, Europe and North America.133  

 

The three largest trials included 4,202 patients in the UK Prospective Diabetes Study Group (UKPDS),129 

130 10,251 in the Action to Control Cardiovascular Risk in Diabetes (ACCORD)128 and 11,140 patients in the 

Action in Diabetes and Vascular Disease (ADVANCE)133 trials. The two smallest trials included 110 

patients131 132 and 153 patients.127 All patients were followed from two127 to ten years,129 130 including one 

trial that terminated early due to an increased mortality in the intervention group.128 The higher 

mortality (due to all-cause mortality and CV causes) is thought to be linked with either rapid lowering of 

BGLs128 or hypoglycaemic episodes.134 Possible underlying mechanisms for the observed increase in 

mortality do not appear to have been discussed in the literature but maybe associated with cardiac 

ischaemia related to sympathetic stimulation, as observed in patients admitted to hospital undergoing 

angioplasty following acute myocardial infarction.135 The early termination of the ACCORD trial and lack 

of evidence in decreasing CV events in those in the intensive blood glucose lowering arms of the type 2 

trials (with the exception of metformin in overweight participants), has raised questions regarding the 

conventional recommendation to normalise HbA1c, although appropriate for otherwise healthy, young 

people with type 1 DM, may increase the risk of CV events in those at high risk and in those with long 

standing type 2 DM and occult CVD.  
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Patient characteristics  

One trial included newly diagnosed patients,129 130 another included patients without retinopathy and 

nephropathy131 132 and the remaining three trials included a large proportion of patients with major risk 

factors for, or established CVD.127 128 133 Four of the five trials included both sexes with slightly more men, 

ranging from 50%131 132 to 62%,128 the remaining trial only included male veterans127 and patient’s mean 

ages ranged from 48131 132 to 62 years.128 Patients from ethnic minorities were represented in one trial.129 

130 

Interventions 

Interventions were aimed at lowering BGLs and HbA1c to near normal levels in intervention patients, and 

a spectrum of hypoglycaemic agents were used including oral agents such as metformin,128 130 133 

secretagogues or sulphonylureas,128 129 133 thiazolidinediones,133 α-Glucosidase inhibitor and incretin;128 

while insulin via pump or injection was used in all trials. One study group initially assigned participants to 

a low saturated fat and high fibre diet, to identify those with sustained elevated plasma glucose levels 

who were later randomly assigned to either the intensive blood glucose control, with the aim of 

achieving fasting blood glucose levels <15mM, or the control group.129  

 

In summary, three trials used metformin and sulphonylureas128 129 133 and two trials used the full 

spectrum of hypoglycaemic drugs but less frequently in control patients128 133 and insulin was used less 

frequently in control patients. 

 

Results 

All five study groups analysed their data by intention-to-treat principles. HbA1c levels declined over the 

study periods in the intervention patients in four trials, ranging from half a percentage point133 to over 

2%;127 131 132 and was less in the intervention compared with control patients in all five trials, and also 

declined in control patients in one trial.128 Mean HbA1c levels ranged from 6.4%128 to 7.2%132 and 7.4% in 

overweight patients in the UKPDS study,130 by the end of the trial periods. In all five trials, mean HbA1c 

levels declined most rapidly in the first 3 to 6 months and remained lower in the intervention compared 

with their respective control groups at the end of the trials and ranged from 6.4%128 to 8.0% in 

overweight patients.130  

 
Microvascular events  

Three study groups reported on microvascular outcomes with two reporting significant relative 

reductions of 14%133 and 25%129 in all microvascular endpoints, two groups reported reduced 

development of, or progression of retinopathy,129 132 three reported reduced nephropathy132 133 or  
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microalbuminuria129 and one group reported an improvement in peripheral nerve conduction 

velocities132 compared with their respective control groups. Furthermore, one group found no further 

progression of microvascular complications in those with an HbA1c <6.5%.132  

 

Macrovascular events 

All five study groups reported no difference in total CV events127-129 133 or CV or diabetes-related 

deaths,127-129 132 133 in those in the intervention groups compared with their respective control groups. 

However, overweight patients assigned metformin had significantly less diabetes-related endpoints, 

stroke and all-cause mortality compared with those assigned a sulphonylurea, or insulin (p<0.05), 

although there was an increased risk of diabetes-related deaths in non-overweight patients.129   

 

Total mortality 

Total mortality was higher in the intervention group in one trial leading to its early termination128 and did 

not significantly differ in the other four trials when compared to those receiving conventional and less 

intensive glucose management.127 129 132 133 Only one trial reported a reduction in total mortality in a 

subgroup of overweight patients assigned to metformin in addition to a sulphonylurea compared with 

those assigned to diet therapy only.130 

 

Limitations 

The two smallest trials did not have sufficient patients,127 132 one only followed patients for 27 months127 

and all patients were relatively young with mean ages ranging from 48132 to 62 years,128 limiting the 

number of events, particularly CV, for comparative analyses. HbA1c was similar in both the experimental 

and control groups in one trial and increased over the 10 year study period,129 with a large proportion of 

the control patients randomly assigned to additional hypoglycaemic agents in addition to diet therapy, 

and thought at the time to explain why there were so few differences in macrovascular events between 

the groups.129 

 

Other Risk Factors  

Major risk factors between the groups were similar at baseline in all trials with the exception of slightly 

more pipe smokers in the intervention group in the male Veterans study.127 Major risk factors for all 

diabetes-related outcomes did not significantly change between the two groups throughout the study  

periods, with the exception of lower systolic blood pressure in those assigned anti-hypertensive agents in 

two trials,128 133 triglycerides in intervention patients in one trial133 and the proportion of smokers in both 

groups in two trials.128 133 
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1.5.3 Summary of all RCTs on intensive blood glucose control  

A total of 11 separate trials (reporting 16 comparisons) were identified, six in patients with type 1 DM 

and five in those with type 2 DM. Ten of the eleven studies included sufficient patients to detect a 

difference in at least one microvascular complication. However, only one type 1 trial 80 and three type 2 

trials were sufficiently large to detect differences in the proportion of patients who had major 

macrovascular events, between those assigned to intensive glucose management and those assigned to 

conventional and less intensive glucose control.128-130 133 

 

Microvascular outcomes 

All 11 study groups reported intensive treatment lowered HbA1c. Four groups reported significant 

reductions in the development or progression of retinopathy, two each from the type 1,78 80 and type 2 

trials.129 131 Six trials reported reductions in nephropathy or related surrogate endpoints, including four 

type 1 trials76-78 80 and two type 2 trials;132 133 and four study groups reported an improvement in sensory 

or peripheral nerve function – three type 1 trial groups77 78 80 and one type 2 study group.131  

 

Macrovascular outcomes and total mortality  

All 11 study groups reported on at least one major macrovascular endpoint with only one group 

reporting a significant reduction in stroke and total mortality, in a subgroup of overweight patients with 

type 2 DM assigned to metformin.130 Furthermore, one type 2 trial group reported an increase in total 

mortality128 and one an increase in diabetes-related deaths in non-overweight patients assigned 

metformin in addition to maximum sulphonylurea therapy.130 While ten of the eleven study groups 

reported no significant difference in CV and total mortality in those randomised to intensive glucose 

control compared with those assigned to diet therapy or less intensive glucose control, summarised in 

(Table 1.1) below.   

 

The only meta-analysis identified that examined this relationship (and prior to the publication of the 

ACCORD and ADVANCE study groups findings), combined data from all six type 1 trials (n=1,800), and the 

three type 2 trials (n=4,472), and showed a combined incidence rate ratio (IRR) for all macrovascular 

events of 0.38 (95% CI: 0.26, 0.56) in type 1 patients, predominantly due to a reduction in cardiac and 

peripheral vascular events, 0.81 (95% CI: 0.73, 0.91) in those with type 2 DM, largely due to reductions in 

stroke and peripheral vascular events.102 Despite this, no difference was found in total mortality with 

combined IRR of 0.89 (95% CI: 0.27, 2.98) and 0.88 (95% CI: 0.72 – 1.08) in type 1 and 2 trials, 

respectively.102   
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Despite the significant reductions reported from the combined incidence of macrovascular events in the  

type 1 trials, most were contributed by peripheral vascular events, associated with neuropathy (a 

microvascular complication), in addition to macrovascular disease largely caused by atherosclerosis.  

Moreover, the significant reduction in all macrovascular events in those with type 2 DM was largely 

attributed to the reduction in stroke in a subgroup of overweight patients assigned to metformin 

compared with patients assigned intensive glucose control;130 while most study groups reported a non-

significant increase in the incidence of stroke in those assigned to intensive therapy127-129 133 although one 

group reported a reduction132 compared with their respective control groups. Only four type 2 trial 

groups reported on peripheral vascular events - two reported non-significant decreases129 133 and two 

found no difference.127 130  

 

Beneficial effects on other risk factors 

The proportion of those who smoked decreased in both the intervention and control groups, by the end 

of the study period, in two trials,128 133 suggesting a positive effect on other risk factors in those 

participating in trials. One study reported a decrease in all lipids (including HDL-C) in the intervention 

group compared with the control group.125 

 

Adverse effects 

Moderate to severe hypoglycaemic episodes (including three traffic-related deaths) were more common 

in those assigned to multiple insulin injections per day78 80 127-129 133 compared with those assigned oral 

hypoglycaemic agents (including metformin) and conventional therapy or less intensive glucose control. 

In addition, significant increases in body weight were reported in three type 2 trials, with those assigned 

insulin therapy gaining the most weight129 followed by those assigned to oral hypoglycaemic agents 

(namely sulphonylureas),128 129 compared with those assigned metformin130 and less intensive or diet 

therapy only.129  

 

Furthermore, at the end of the trial period in one trial systolic blood pressure was significantly higher 

and HDL-C significantly lower in the intervention group compared with the control group.125 

 

In summary, eight trials (five type 1 and three type 2) reported at least one microvascular reduction 

regardless of the type of diabetes, while only one group of overweight patients with type 2 DM assigned 

to metformin130 had a significant reduction in CV events (stroke and total mortality). Of concern was one 

report of increased mortality128 in patients assigned to intensive glucose control which had a median 

HbA1c of 6.4% compared with their respective control patients (median HbA1c 7.5%).128 Furthermore, 

significantly more hypoglycaemic episodes occurred in patients assigned to the intensive blood glucose 

control in several trials along with a gain in body weight, particularly for those assigned insulin.129   
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Table 1.1  Summary of findings from all RCTs comparing intensive glucose treatment with 
conventional treatment. 

 

Study Intervention    (n) Control Group (n) 
Outcomes 

Macrovascular Microvascular 

Type 1 RCTs 

Holman et al. 
(1983)77 

Insulin, diet,  

intensive SMBG        (36) 

Insulin, SMBG          (38) No effect ↓ creatinine 

~ nerve function 

Verrillo et al. 
(1998)124  

Insulin (3),  SMBG    (22) Insulin (1-2), SMBG (22) No effect  
No effect 

Feldt-Rasmussen  

et al. (1991)76  
Insulin (multiple)     (34) Insulin (usual)           (35) No effect  

Retinopathy (p=0.07) 

↓ nephropathy 

 Reichard et al. 
(1993)78  

Insulin (multiple)      (48) Insulin (2-3)              (54) No effect  
↓ retinopathy 

↓ nephropathy 

~ nerve function 

DCCT (1993)80  
Insulin (multiple)    (711) 

No retinopathy       (348) 

Mild retinopathy    (363) 

Insulin                      (730) 

No retinopathy      (378) 

Mild retinopathy   (352) 

 

No effect 

↓ retinopathy 

↓ nephropathy 

↓neuropathy 

Viberti et al. 
(1995)123  

Insulin (multi) SMBG (36) Insulin (2) SMBG     (34) No effect No effect 

Type 2 RCTs 

Abraira et al. 
(1997)127 

Insulin +/-sulphonylurea 

                                    (75) 
Insulin                        (78) No effect Not reported 

UKPDS 33 
(1998129 

Insulin or sulphonylurea 

                               (2,729) 
Diet                       (1,138) No effect ↓ retinopathy 

UKPDS 34 
(1998)130 

Metformin  

(in overweight )      (342) 

+/sulphonylurea     (268) 

Diet  +/-                   (411) 

Sulphonylurea        (269) 

↓stroke  

↓total 
mortality 

 

No effect 

Ohkubo et al. 
(1995),131 
Shichiri et al. 
(2000)132 

Insulin (>3/day)        (51) 

No complications     (26) 

Complications           (25) 

Insulin (1-2/day)      (51) 

No complications    (26) 

Complications          (25) 

 

No effect 

↓ retinopathy 

↓ nephropathy 

~ nerve function 

ACCORD 
(2008)128 

Insulin +/- all        (5,128) 
hypoglycaemic agents 

Insulin +/- all       (5,123) 

hypoglycaemic agents 

↑total 
mortality 

Not reported 

ADVANCE 
(2008)133 

Insulin +/- all        (5,571) 

hypoglycaemic agents 

Insulin +/- all        (5,569) 
hypoglycaemic agents 

No effect ↓ nephropathy 

Abbreviations:   SMBG, self-monitoring blood glucose;   ↑,  significantly increased;  ↓, significantly decreased;   
~ no loss of nerve function.  



25 

 

1.6 Management of Diabetes 

This section is divided into three parts. Firstly, the mechanism of CV risk factors on diabetes-related 

outcomes and their management are outlined (1.6.1), secondly the management of diabetes and its 

trends are summarised (1.6.2) along with the evolution of nurses specialising in diabetes management 

(1.6.3). 

 

As summarised above, results from the international intervention studies, showed improvements in 

HbA1c in patients with type 1 DM reduced the risk of microvascular complications. This provided the 

basis for more intensive management of BGLs in those with type 1 DM and later would be applied to 

managing those with type 2 DM, as trials in the latter population were initiated.  

 

1.6.1 Impact of risk factors on diabetes-related complications & management 

An integrated approach to risk factor management in reducing the incidence of CVD is now 

recommended based on the assessment of patients absolute risk.136 

 

Blood glucose levels 

The effect of elevated plasma glucose on larger blood vessels, and its contribution to atherosclerosis and 

CVD, is less clear; although the mechanism of action is thought to be similar to that of capillaries, 

outlined above, with additional endothelial cell damage leading to up-regulation of LDL-C receptors, 

further intracellular cholesterol deposition and subsequent promotion of atherosclerosis.121  

 

BGLs are now most commonly measured through HbA1c reflecting the irreversible binding of glucose to 

the α-amino acids on the β chains of haemoglobin75 137 and is proportional to both extra- and intra-

cellular glucose concentrations in most mammalian cells (including red blood cells). This is due to the 

presence of GLUT 1 and 3 insulin receptors on most cell membranes that continuously transport glucose 

into cells even when plasma levels are quite low.75   

 

Management recommendations include lifestyle changes initially, that comprise a cardioprotective diet 

(including energy reduction, low saturated fat, low glucose index foods, increased fibre, fruits and 

vegetables) and daily physical activity,138 139 followed by hypoglycaemic agents.139 Hypoglycaemic agents 

act either centrally to stimulate the secretion of insulin from β cells through increasing their resting 

membrane potential and initiating depolarisation (sulphonylureas), or peripherally in hepatocytes and 

skeletal muscle cells to decrease insulin resistance (metformin).140 The first line of treatment now 

recommended in overweight patients is metformin, and if contraindicated a sulphonylurea.139 However, 

if BGLs or HbA1c remain elevated a combination of the two above, or additional hypoglycaemic agents  
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are recommended, such as PPAR-γ agonists or α-glucosidase inhibitors,139 that stimulate synthesis of 

glucose transporters on peripheral cells and decreases glucose absorption from the small intestine, 

respectively.140 

 

Not one of the intensive glucose type 2 trials reviewed above resulted in difference in CV events 

between treatment groups, with the exception of decreased stroke and total mortality in overweight 

patients allocated to metformin,130 and a higher total mortality was reported in one trial.128 These 

findings have challenged previous recommendations to normalise BGLs or HbA1c in those with type 2 

DM with a more recent international recommendation to avoid lowering HbA1c levels below 7% or using 

multiple oral agents141 due to the increase in total mortality,128 although patients who have never had a 

previous CV event may benefit from lower BGLs.128 The recently published updated version of the 

national guideline on the management of type 2 diabetes remains conservative in its recommendation to 

aim for an HbA1c between 50 to 55 mmol/mol (the equivalent of 6.7% - 7.2%),142 although adopting a 

lower limit despite the reported increase in mortality in patients assigned to intensive glucose control.128  

 

Dyslipidaemia  

 Low density lipoprotein cholesterol 

Reduction of weight and LDL-C levels through a low energy and saturated fat diet reduces CV risk143 but 

is difficult to achieve for most people living with an abundance of saturated fatty food. In addition, 

intervention trials examining the effect of a low saturated fat diet show moderate reductions in mean 

LDL-C of 7-15%.144 The early lipid lowering trials in those at higher risk of CVD showed greater reductions 

in LDL-C, total cholesterol and significant reductions in all CV endpoints.145 146 Because of this, 

pharmaceutical reduction of LDL-C through HMG reductase inhibitors (statins) or fibrates (that stimulate 

peroxisome proliferator-activated receptors (PPARs)) have become standard therapy in managing those 

with type 1 and 2 DM, with elevated LDL-C.147 In lipid lowering intervention trials, mean reductions of 

plasma LDL-C levels of 1.0mM over 5-years, and of major vascular events by at least 20%, have been 

reported,146 148 with numbers need-to-treat over 5-years calculated at 19 to prevent one major vascular 

event.148  

 

 Plasma triglycerides and its management 

In insulin resistance, triglyceride degradation predominates, due to low adipocyte intracellular glucose 

levels,75 initiating the release of free fatty acids and the highly atherogenic triglycerides149 outlined in 

(Figure 1.4) below. Both are associated with an increase in CV events.150 Furthermore, elevated plasma 

triglyceride levels, in those diagnosed with type 2 DM, indicate a lack of intracellular glucose in insulin-

dependent cells and the need for lifestyle changes (involving weight loss and physical activity), a review 
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of glycaemic and lipidaemic control151 and reducing postprandial lipids (in addition to glucose), through 

peripheral insulin receptor sensitising agents such as metformin and acarbose.150 152 

 

Figure 1.4 Synthesis and degradation of triglycerides in adipose cells. 

 

Abbreviations:  Fatty acyl CoA, Fatty-acyl-Co-enzyme A; ↓, conversion to or reduced metabolite;   
X, reduced conversion or pathway.  Adapted from Berg et al. 2007

75
 

 
 

 High-density lipoprotein cholesterol 

In contrast, HDL-C, a large athero-protective transporting protein, synthesised in the liver to circulate the 

vascular system, collects cholesterol released into the plasma from endothelial cells undergoing mitosis 

and transfers it to LDL-C in the liver.75 Increased plasma HDL-C levels are associated with dietary 

unsaturated fats (or double carbon-bonded fatty acids), particularly omega 3-fatty acids,153 physical 

activity,154 alcohol consumption155 and is higher in premenopausal women due to higher oestrogen  

levels.156 Moreover, increasing plasma HDL-C has been shown to reduce the size of existing atheromas;157 

while reduced HDL-C levels are associated with insulin resistance89 and increased CV events.158 159 

 

Blood pressure  

Hypertension is an independent risk factor for insulin resistance160 and type 2 DM.161 In addition, 

elevated blood pressure has  been linked with endothelial dysfunction,162 increased risk of all diabetes-

related outcomes163 and CV events.164 Although debate continues as to whether hypertension is a marker 

for CVD or is part of the atherosclerotic causative pathway, a number of mechanisms have been 

proposed that link obesity and increased vascular resistance to CVD. These include increased adipose 

mass and associated increase in vessel growth;165 inflammatory cytokines, including tumour necrotic 

factor secreted from adipocytes,166 endothelial dysfunction and decreased levels of nitrous oxide and 

vascular compliance165 167 and thirdly, increased synthesis and secretion of angiotensinogen.165 168 
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Endothelial dysfunction, changes in blood flow and elevated inter-luminal hydrostatic pressure are 

associated with neovascularisation169 170 resulting in microvascular dysfunction171 and end-organ 

damage.172 Micro-capillaries serving the glomeruli, peripheral nerves and retinal cells are vulnerable, 

with their destruction leading to microvascular complications commonly seen in those with type 1 and 

type 2 DM.173 174 

 

Lifestyle changes, that include weight loss in conjunction with a cardioprotective diet175 have shown to 

reduce systolic and diastolic blood pressures.176 177 Pharmaceutical therapy to assist with weight loss and 

using hypoglycaemic agents, that are weight neutral, are recommended.129 130 139  

 

The first large multicentre trial in those with type 2 DM that examined the effect of reducing mean blood 

pressure to 144/82mmHg, compared with 154/87mmHg, showed risk reductions: 24% (95% CI: 8-38%, 

P=0.0046) for all diabetes related end-points, including a significant decrease in stroke;  34% (99% CI: 11-

50%, P=0.0004) in the progression of retinopathy, although a non-significant reduction in all-cause 

mortality 0.82 (95% CI:  0.63, 1.08).163 A meta-analysis of several further trials concurred with these initial 

findings.178 Moreover, numbers needed-to-treat to prevent one patient developing any diabetes-related 

complication over 10 years was 6 (95% CI: 2.6-9.5) and one diabetes-related death was 15 (95% CI: 12.1, 

17.9).163 Multiple antihypertensive agents that include diuretics, α and β-blockers, angiotensin inhibitors, 

and calcium channel blockers, are used singularly or in combination to lower blood pressure179 180 and CV 

outcomes,181 182 in those with type 2 DM to achieve international183 and national recommended levels 

<130/80mmHg.139  

 

Cigarette use and cessation 

Cigarette use is a well established risk factor for CVD184 185 and total mortality104 186 187 and experimental 

work has also shown its detrimental effects on the endothelium and microvascular circulation.188 

Tobacco and related constituents increase plasma LDL-C and triglycerides and decrease HDL-C189 and in 

addition increase endothelial and immune cell matrix metalloproteinases (MMPs)190-192 associated with 

vascular remodelling190 contributing to atherosclerosis and plaque instability.190 192 

 

It is recommended for all people who smoke, but especially those with diabetes, to be assessed for their 

motivation to stop and encouraged to do so at every consultation.139 193 The use of nicotine replacement 

therapy (NRT) is highly recommended as it decreases unpleasant withdrawal symptoms and achieves up 

to double the long term success rate.194 Antidepressants, bupropion and nortriptyline hydrochloride are 

recommended as an alternative, or in addition to NRT, as they slightly increase smoking cessation rates 

over NRT alone.195 196 Although depression is more prevalent in those with diabetes197 the action of 

bupropion appears to be separate from its antidepressant effect.196 Both the ACCORD and ADVANCE 

trials, reviewed above, reported a lower proportion of smokers compared with the general US 
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population (as reported from NHANES 1999-2000)198 and reported reductions in smoking prevalence of 

around 4% over 3.5 years128 and 6% over 5 years, respectively.133   

 

Physical activity 

Lack of physical activity and fitness are both independent risk factors for CVD199 200 and increases in their 

levels are associated with improvements all major risk factors, with the exception of smoking.  Physical 

activity decreases plasma glucose levels through activation of skeletal muscle fibre Glut 4 receptors, 

increases blood flow to skeletal muscle fibres allowing greater uptake of glucose,201 increases HDL-C and 

decreases plasma triglyceride levels138 (through inhibition of hormone sensitive lipase and reduced 

degradation of triglycerides); while more vigorous activity reduces LDL-C.202-204 Furthermore, physical 

activity is associated with lower BMI,205 type 2 DM,206 blood pressure205 207 (due to less adipose mass, 

vessel growth and tumour necrotic factor associated with obesity), increased cardiorespiratory function, 

improved cardiac contractile performance in those with insulin resistance and type 2 DM208 and reduced 

risk of CV events209-211 and total mortality211 in those at higher risk of CVD. 

 

1.6.2 Trends in management of diabetes 

The primary aim in managing those with type 1 DM has always been to control BGLs using exogenous 

insulin while reducing hypoglycaemic episodes. Managing newly diagnosed patients with type 1 DM 

continues to be challenging and often in children following their acute admission to hospital. The aim is 

now to normalise BGLs while avoiding potentially fatal hypoglycaemic episodes and ketoacidosis and the 

long term diabetes-related complications. Over time its management has become increasingly intensive 

and time-consuming and which provided an opportunity for the development of specialist diabetes 

nurses who had an appreciation of the skills, experience and support required to assist patients and their 

families. In addition to insulin therapy, normalisation of BGLs also requires attention to diet with specific 

calculations of daily volumes or portions of carbohydrate, fat and protein and physical activity.  

 

Through the 1980s, findings from the early cohort studies showed that elevated BGLs were associated 

with chronic diabetes-related complications.212-214 This lead to an increased focus in reducing or 

normalising BGLs in those with type 1 DM.215 In contrast, those diagnosed with type 2 DM, initially 

referred to as non-insulin-dependent diabetes, were typically managed through lifestyle changes, 

without the use of insulin, until findings from the early type 1 intervention trials, particularly the large 

DCCT study group, showed lowering BGLs decreased the incidence of diabetes-related retinopathy, 

nephropathy and neuropathy.80 Following these reports, the management of type 2 DM became more 

similar to that of type 1, with the aim of normalising BGLs; while several clinical trials in those with type 2 

DM commenced.   
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The escalation of the incidence in type 2 DM has occurred with increased food availability in 

industrialised countries, combined with a more sedentary lifestyle in both the workplace and home due  

to increased use of technology, television and computers. In the past, a diagnosis of type 2 DM was often 

made in conjunction with hospitalisation for cardiovascular-related conditions. In this situation, patients 

were typically visited by a hospital-based nurse specialising in diabetes and later followed-up at an 

associated out-patients clinic by the resident diabetologist or physician and the specialist nurses.216   

 

However, with the rising incidence of type 2 DM it is no longer financially viable to manage the large 

number of people with type 2 DM within secondary health care services who rarely present with 

ketoacidosis or hypoglycaemia. It was inevitable that their management would move to the community, 

predominantly into PHC in most developed countries, with the US, at the forefront of this worldwide 

movement through the 1980s and 1990s.217  

 
1.6.3. Diabetes management and specialist nurses  

Throughout North America, Europe and Australasia the role of specialist diabetes nurses has evolved and 

developed within secondary health care services, largely under the tutelage of diabetologists, initially 

with the primary aim of managing BGLs in patients with type 1 DM. Nurse practitioners in the US play a 

similar role to that of GPs in the overall primary care management of diabetes patients, including risk 

factor management, prescribing medication, follow-up and referral of patients to diabetes educators, 

dietitians and other specialists.218 

  

Diabetes educators in the US manage diabetes patients similarly to specialist diabetes nurses in NZ, UK 

and the Netherlands. Diabetes educators either work in multidisciplinary teams or co-manage diabetes 

patients with GPs or specialist physicians and are based in secondary or PHC services - although a 

minority work across both.219 220 Both groups of nurses carry out most cares for diabetes patients with a 

focus on educating patients about diabetes and managing BGLs through diet and exercise and are usually 

able to prescribe and adjust hypoglycaemic agents.219 

 

An additional role of DNS in NZ is individual or group education of other registered or auxiliary nurses 

(including those working in PHC) and is usually funded by secondary health organisations or community 

groups.  Specialist diabetes nurses typically consult a number of patients at high risk of, or with 

complications referred from PHC providers, and nowadays are expected to provide extra support and 

education with the aim of reducing all major risk factors associated with diabetes-related and CV 

complications.  
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General practitioners are now expected to provide care for most patients with type 2 DM, referring 

patients to secondary health care services when required.  This change has required both GPs and PHC 

nurses, predominantly PNs, to familiarise themselves with the underlying pathology, prevention of, and  

management of those with type 2 DM. The focus of this thesis and associated research is how PHC 

nurses are responding to this relatively new and increasingly demanding role in co-managing patients 

with type 2 DM and increasingly patients with type 1 DM in reducing the associated diabetes-related 

complications.  A further challenge for PHC nurses is to identify those with pre-diabetes or metabolic 

syndrome and encourage a change in lifestyle, in an attempt to avoid progression to type 2 DM. 

 

Diabetes nurse specialists were first developed within secondary health care services primarily to 

manage BGLs in diabetes patients following their admission to hospital and those diagnosed after 

admission, and to provide follow-up care within a hospital-based outpatient setting. More recently the 

concept and development of CCM nurses (earlier referred to as disease state management nurses or Te 

Mari nurses, the preferred title for Māori nurses) has led to specialist nurses in PHC settings. 

 

The next chapter reviews the evidence from intervention trials and surveys carried out in PHC settings 

involving nurses that examined the effect of various interventions on HbA1c and other CV risk factors in 

patients with type 1 and / or type 2 DM, usually aiming to normalise HbA1c. 
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CHAPTER TWO 

 

LITERATURE REVIEW AND STUDY JUSTIFICATION 

Introduction 

In this chapter, previous studies are reviewed that either examined a variety of diabetes interventions 

involving nurses, and were usually compared with patients receiving their usual care, or were cross-

section surveys that documented details of nurses involved in the community management of diabetes 

patients.  All the trials reviewed reported on HbA1c and some also reported on other patient outcomes 

(usually biochemical) in those diagnosed with type 1 and/or type 2 DM.   

 

This chapter is divided into five sections. Initially the literature search strategy and bias in RCTs is 

discussed. Following this, studies using four different methodologies were identified and reviewed that 

examined the effect of a new management regimen introduced to a group of patients with diabetes on 

at least one diabetes-related outcome. Firstly, RCTs are described in (Section 2.1), followed by non-

randomised controlled trials (2.2) and thirdly non-randomised, non-blinded, quasi-experimental 

intervention studies without a comparison group (2.3). Participants were either compared with pre-

intervention outcomes or with different control patients, who did not receive the new management 

regimen. In the fourth section, cross-sectional surveys that sampled and documented characteristics of 

PHC nurses involved in the care of diabetes patients and their workplaces are reviewed (2.4) and the 

justification for carrying out the survey that underpins this thesis is discussed in (Section 2.5). 

 

This review underpins the rationale for carrying out the cross-sectional survey of the three largest groups 

of PHC nurses in Auckland involved in the management of people with diabetes living in the community, 

which provides the basis of this PhD thesis. Prior to describing and reviewing previous literature, the 

method used for identifying relevant research is outlined and potential bias in intervention trials is 

discussed. 

 
Literature search strategy 

On 4 August 2009 and 20 November, 2010, computerised searches were carried out using the electronic 

database 'PubMed' and the 'Cochrane Library', to identify literature related to the management of 

diabetes that involved nurses. The terms nurse, diabetes and management were used to identify 

relevant literature. Further studies were identified using references from the initial reports identified in 

the electronic search. Only reports written in English and studies on humans were included in this 

review. 
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Bias observed in randomised controlled trials 

The validity of a study is dependent on the following two components: internal validity (the validity of 

inferences drawn as they pertain to the actual participants in the study) and external validity (the 

inferences pertaining to people outside the study population).221 

 

The Cochrane taxonomy or classification221 was used to assess the internal validity of the clinical trials 

included in this review. External validity or the generalisability of the intervention was considered in 

context of PHC, particularly within general practice. 

 

Internal Validity 

There are four potential sources of systematic bias in clinical trials that may limit their internal validity.  

 Prognostic or selection bias  

To avoid selection bias participants should not be aware of the treatment assignment prior to and, if 

possible, after being randomly assigned to either the intervention (experimental) or control group. This 

minimises any bias toward healthier or more compliant participants being overrepresented in either 

group leading to a false acceptance or rejection of the null hypothesis. It is expected that baseline 

characteristics are compared between groups and differences controlled for in the analyses, to reduce an 

over or under-estimation of the effect from the intervention.  

 

 Treatment or performance bias 

This may occur if there are other differences in treatment, aside from the intervention and can be 

avoided through double blinding of those administering the intervention and participants. 

Contamination in the control participants should also be avoided to minimise diluting the effect of the 

intervention. This tendency occurs in clinical trials where the intervention is available to the control 

participants or clinicians who administer the intervention to both the experimental and control patients. 

Furthermore, the intervention ought to be sufficiently different from that received by the control group 

to detect differences in outcomes measured. 

 

 Withdrawal, attrition or exclusion bias 

Ideally, all participants should be followed-up until the end of the trial period with similarly high 

proportions of patient outcome data collected from all groups. Biased results are more likely if there is a 

large loss-to-follow-up particularly if a greater proportion of less healthy patients do not complete the 

study. 
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 Observer or detection bias  

Information collected during the trial should not be influenced by prior knowledge of the assigned 

intervention.  Double or triple blinding where possible, of those administering the intervention and 

collecting information (especially subjective information) and those analysing the data and participants, 

helps avoid non-differential (random) and differential or systematic error.221 Furthermore, predefining 

primary outcomes helps minimise selective reporting of results. In particular, all analytical comparisons 

should be based on participants originally assigned to the treatment or control group to avoid an under 

or over-estimate of the effect of the outcome/s measured. 

 

 External Validity  

External validity refers to the application of study results to the wider, at risk, population. To ensure 

external validity, participants in clinical trials should be similar in health status and demographic and 

behavioural characteristics to those in the wider community who might benefit from the intervention, 

and examine an acceptable therapy or intervention.  

 

Power and precision  

Sufficient power and precision in all studies is important to reject or accept the null hypothesis and 

maximise the chance of identifying the true effect or minimise random errors (both type 1 and type 2) 

with minimal variation, reflected in the confidence intervals.221 Sufficient participants should be included 

based on the estimated true effect of an intervention or an association. The size of the effect (or 

outcome studied) needs to be estimated prior to the study and if small, a larger number of participants 

should be included to ensure confidence in either accepting or rejecting the null hypothesis. 

 

A systematic approach was used to assess the potential bias in each of the RCTs and non-randomised 

clinical trials with summary comments in (Tables 2.1 and 2.3), respectively. 
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2.1 Randomised Controlled Trials that Reported on HbA1c 

This section describes and critiques studies that examined the effect of a new or different diabetes 

management intervention on HbA1c that involved a nurse, in managing patients with diabetes primarily 

within a community setting. Although there is a paucity of well-designed clinical trials, a total of 21 RCTs 

were identified and all reported on HbA1c. The RCTs are initially described, followed by a tabulated 

summary (Table 2.1) and critique. 

 

2.1.1 Description of randomised controlled trials  

Marrero et al. (1995)222 from the US, evaluated the effectiveness of a computer-based outpatient follow-

up of self-monitoring, and adjustment of BGLs by a nurse practitioner on HbA1c levels, hospital and 

emergency visits in 106 children with type 1 DM. All children had been diagnosed for at least six months, 

had a mean age of 13.3 years, were using multiple injections of insulin per day and were established 

outpatients of the James Whitcomb Wiley hospital, Indiana, and were randomly assigned to either the 

experimental (n=52) or the control group (n=54).  BGLs monitored at home were sent by modem to a 

nurse practitioner based at the hospital who contacted patients or their families by telephone and 

adjusted insulin as required using an algorithm. Physicians continued to manage patients through the 

outpatients’ clinic. After a one year follow-up period no difference was detected in HbA1c levels, which 

were 10% and 10.3% (significantly higher than the baseline levels of 9.4% and 9.9%, (p=0.001)) in the 

experimental and control group respectively, nor in the number of hospital or emergency visits. 

 

A second US study carried out in North Carolina by Weinberger et al. (1995),223 examined a telephone 

support intervention in 275, mostly male, Veterans with type 2 DM. Of the total, 204 Veterans were 

assigned to receive nurse-initiated monthly telephone calls to provide education, adjust blood glucose 

regimes and support patient’s adherence over a 12 month period.  The mean number of telephone 

contacts was 13 per patient, for a mean of 12 minutes, although ranging from 1 to 70 minutes, with an 

average of 148 minutes spent per patient over the 12 month study duration. HbA1c was significantly less 

in the intervention group (10.5%) compared with the control group, (11.1% p=0.046) at the end of the 

trial period. No other CV risk factors were reported. 

 

A third US trial by Aubert et al. (1998)224 from Florida, examined the effect on HbA1c levels of randomly 

assigning patients to either a nurse manager to follow-up diabetes patients with referrals to an 

education program or to usual care. A total of 138 patients, most of whom had type 2 DM with HbA1c 

levels >7% (n=121), with mean ages 53 to 54 years, from the largest Health Maintenance Organisation in 

Jacksonville, agreed to participant in the study. Of those, 71 were randomly assigned to a nurse case 

manager and were more intensely followed-up with the aim of achieving near-normal HbA1c levels, and  
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were compared with the remaining 67 control patients assigned to usual care and predominantly 

managed by their PHC physician. The nurse case manager worked with, and followed, an algorithm 

written by a family physician and an endocrinologist. An initial patient assessment was made by the 

nurse manager followed by a 2 week and 3 monthly follow-up visits and a referral was made to a 5 week 

12-hour education program that included counselling by a dietitian, exercise therapist and group 

diabetes education classes. One-to-two weekly telephone calls were made depending on whether 

patients were prescribed insulin or hypoglycaemic agents and/or dietary adjustments. In the 100 

patients (72%) who completed the trial significant improvements were found after 12 months with mean 

decreases of 1.7% in HbA1c and 2.38 mM (43 mg/dL) in fasting glucose levels compared with 0.6% and 

15 mg/dL (0.83 mM), (p<0.01), in the control patients. Differences in HbA1c and fasting glucose were 

1.7% and 0.06%; p>0.05 were 2.38mM and 0.83mM (p< 0.01) in the intervention and control groups, 

respectively with a similar number of hospitalisations and emergency visits in both groups.  No significant 

difference was reported in blood pressure, weight or lipids and smoking status was not reported on. 

Although significant improvements in self-reported health status in the intervention group were 

reported compared to the control patients (P=0.02).   

 

Weaknesses of this study were the large loss to follow-up with no details on blinding and baseline 

differences between the two groups of patients with fewer ethnic minority patients, more smokers and 

more patients on insulin and with type 1 DM (17% compared with 8%) in the intervention group. Despite 

this, randomisation was carried out in blocks of six patients ensuring even numbers were assigned to 

each group, very few patients had type 1 DM and intention-to-treat analysis was performed on HbA1c 

data showing a significant difference between the two groups. These results are likely to be applicable to 

a general practice setting.224  

 

A UK trial carried out by Kinmonth et al. 1998225 in Southern England, tested a brief educational 

intervention based on the principles of patient-centred care, in 41 general practices involving 23 GPs and 

32 PNs on patient risk factors for diabetes-related outcomes, patients knowledge and behaviours. Of the 

total 41 practices, 21 with 250 diabetes patients were randomised to the intervention, where at least 

one GP and one PN received education over a 1.5 day period, with a focus on the evidence and skills 

needed for patient-centred care and a booklet to encourage questions among patients. The remaining 20 

practices with 360 diabetes patients continued with their usual management of diabetes patients. 

Patients were aged between 30 and 70 years and diagnosed with type 2 DM. A large proportion of 

patients were lost to follow-up at one year with only 142 patients in intervention and 108 in control 

group completing the study. There were no significant differences in glycaemic control, diet and exercise 

between patients in the intervention or control practices at follow-up. However, BMI and triglyceride 

levels were significantly higher in the intervention group mean difference (d)=2.0, (95% CI: 0.3, 3.8), and  
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d=0.4mM, (95% CI: 0.07, 0.73mM), respectively, and knowledge was lower, with a score range between  

0 and 47, d=-2.74, (95% CI: -0.23, -5.23), compared with patients in the control practices at one year. 

Both systolic and diastolic blood pressures were higher at the end of the study period in the intervention 

practice patients but not significantly different from those in the control practices. Furthermore, the 

increase in BMI in the intervention patients was not due to differences in prescribing of hypoglycaemic 

agents, diet or exercise. Insulin use was not reported although it was not regularly prescribed at that 

time in patients with type 2 DM. Despite this, improvements were noted in communication with doctors, 

greater treatment satisfaction and patient well-being. 

 

The lack of positive outcomes in patients in the intervention practices may be explained by the large 

numbers of patients lost to follow-up, a low intensity educational intervention (with only one physician 

and one PN receiving education at each intervention practice) and no follow-up support or management 

system changes. Other possible explanations offered by the authors included possible contamination, 

(where more clinicians committed to patient self-care may have been randomised to the control group). 

However this is unlikely given the randomisation process and the same baseline characteristics of all the 

physicians and PNs relating to their education and confidence in managing diabetes patients. In addition, 

practitioners were blinded to the hypothesis in an attempt to decrease potential treatment or observer 

bias, analyses allowed for effects due to clustering in practices and the results are likely to be applicable 

to general practice setting.225  

 

Pill et al. (1998)226 also from the UK carried out a randomised trial in 29 general practices (15 

intervention and 14 control) in South Glamorgan, England, involving the implementation of a patient-

centred training program for GPs and PNs and examined its effect on HbA1c and behaviour in 190 

patients with type 2 DM.  After two years only 19% of intervention practices were still using the 

intervention and no differences in HbA1c or other risk factors for diabetes-related complications were 

observed between patients at either the intervention or control practices. The patient-centred 

intervention appeared to focus on what topics patients wished to discuss and targets were set by 

patients. Of the 15 GPs and 17 nurses involved in the intervention practices only six (2 GPs and 4 nurses) 

understood the intervention well and implemented it after 18 months. The main limitations of this trial 

appear to be a lack of intensive intervention, support for staff and setting ideal patient targets. 

 

A Canadian study by Thompson et al. (1999)227 investigated the effect, of providing telephone support 

from a diabetes nurse educator (DNE), on HbA1c in 46 insulin-dependent type 1 and type 2 DM patients 

with poor blood glucose control. Half the patients were assigned to the intervention group and 

arrangements were made for regular telephone contact with the DNE.  Although the frequency and 

length of telephone calls varied widely, on average patients were telephoned three times a week for  
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15 minutes. The length of the telephone calls decreased over the course of the study and insulin  

adjustments were generally recommended during the conversation. At six months mean HbA1c had 

significantly decreased, by over 10%, in the intervention group from 9.6% to 7.8% (p=0.008) and was also 

lower compared to the control group, which had not significantly changed from 9.4% at baseline.  

 

The remaining RCTs were all carried out in the US with the exception of one general practice-based trial 

in Ireland.228 

 

Sadur et al. (1999)229 from the California Kaiser Permanente Medical Care Program, carried out an RCT to 

examine the effect on patient’s HbA1c levels of an intensive care program at the Diabetes Cooperative 

Care Clinic involving a multidisciplinary clinical team led by a DNE in 185 patients with type 2 DM, aged 

16-75 years with either an HbA1c >8.5% or those with no HbA1c test in the last 12 months. A 

multidisciplinary team involving dietitians, psychologists, pharmacist, nurses and physicians were 

involved in the program where groups of up to ten patients at a time were scheduled for education 

sessions and consultations with various members of the team. Most services were delivered in two-hour 

group sessions with 10 to 18 patients on a monthly basis. A significant reduction in HbA1c by 1.3% in the 

intervention patients compared with 0.2% in control patients (p<0.0001), and utilisation of both hospital 

and out-patient services (involving both physician and non-physician visits) was noted. Although the 

direct cost of this was difficult to accurately assess as less individual consultations were sought by 

patients in the intensive group compared with the control group. Referrals to a behaviourist were made 

for smoking cessation, drug and alcohol rehabilitation; however the effect on these outcomes were not 

reported on. Excess costs of the intervention were offset by fewer hospital admissions after the 

intervention and improved glycaemic control reduced work related sick days.230 

 

An automated telephone assessment of BGLs with telephone support and education from nurses was 

evaluated by Piette et al. (2001)231 in California, to 272 low income, male and female Veterans, with a 

mean age 65 years. Of the total, 146 intervention patients received biweekly telephone feedback on 

their self-monitored BGLs, education and support from DNE. At one year mean HbA1c was significantly 

lower in intervention patients who had HbA1c levels > 8% at the commencement of the trial compared 

with the control patients who continued to receive their usual care (8.7% and 9.2%, p=0.04), but no 

difference was found in patients whose HbA1c was <8% at enrolment. No other risk factors were 

reported. 

 

A chronic care model of care or mini clinic intervention was tested by Wagner et al. (2001),232 in PHC 

practices which were part of a large Group Health Cooperative in Puget Sound, Seattle. Initially 14 

primary care practices and 278 patients were randomly assigned to provide, or attend, chronic care  
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clinics respectively, and 21 practices with 429 patients were randomised to continue with usual care.  

Unfortunately, due to management reorganisation only 11 intervention practices where able to 

participate and of those, a change in the physician occurred and nursing involvement was substantially 

reduced in the chronic care clinics. Within the intervention practices there were periodic one-half day 

chronic care clinics for a group of approximately eight patients at a time. However, 35% of patients never 

attended any clinics, with most being reluctant to participate in groups or having the time, and the two-

thirds of patients who did participate attended three to six clinics over the two year study period. After a 

two year follow-up period no difference was noted in mean HbA1c or total cholesterol between the two 

groups.  

 

Despite the effect of management restructuring on the intervention practices, and only two-thirds of 

intervention patients agreeing to attend the chronic care clinics, several improvements were noted in 

HbA1c, patient satisfaction and prevention and management behaviours. There were statistically 

significant improvements in patients receiving prevention procedures, written material (that were read 

and found helpful), classes attended and face-to-face counselling, microalbuminuria testing, general 

health status and decreased bed disability days and specialty visits. There were also proportionally more 

foot and retinal exams and medication reviews, but not significantly greater than in the control group.  In 

summary, this study showed promising results in the effectiveness of periodically running chronic care 

clinics within a PHC setting, although changes were needed in how the practice delegated roles, involved 

outer disciplines and organised visits and follow-up consultations.232 Smoking status was not reported 

on. 

A trial by Lenz et al. (2002),233 among largely Hispanic patients who had no regular source of primary care 

in New York State, examined the differences in diabetes care, documentation and outcomes in patients 

randomly assigned to either a nurse practitioner or physician for follow-up after an emergency 

consultation. After a six-month follow-up period and an average of three visits per patient there were no 

differences in outcomes, although nurse practitioners were more likely to document provision of 

education on general diabetes (85%), nutrition (56%), weight (21%), exercise (15%) and medication 

(35%). Furthermore, nurse practitioners were more likely to document height, urinalyses results and 

HbA1c values compared with physicians, while education around foot care was documented least (8%). 

 

Gary et al. (2003)234 in Baltimore compared the effect on risk factors for diabetes complications in a 

factorial designed trial by randomly assigning 186 African American patients with type 2 DM, to either a 

nurse manager, a community health worker, or both, in addition to their usual care, or to continue with 

their usual care only (control group).  No significant difference was detected in HbA1c between any of 

the three experimental groups compared with the control group after a two-year follow-up period. 
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Despite this, plasma triglycerides and diastolic blood pressure were significantly lower in the group 

assigned to both a nurse manager and a community health worker compared with the control group. 

 

Another chronic care intervention was tested by Litaker et al. (2003)235 in Ohio. A total of 157 patients 

with diabetes and hypertension were randomly assigned to a multidisciplinary team who used elements 

of a chronic disease management program and included a nurse practitioner were compared with 

control patients assigned to routine care provided by a PHC physician. After 12 months mean HbA1c was 

significantly reduced and HDL-C increased in patients assigned to the intervention compared with those 

continuing their usual physical-based care. Blood pressure and other biophysical indices were not 

significantly different between the two groups. 

 

Polonsky et al. (2003)236 evaluated the effect of an intensive three-and-a-half day in-hospital stay in 196 

active military members with type 1 and 2 DM at a large general hospital providing care for 61,000 

members of the military (including a large Hawaiian population) in California. Of the total, 97 members 

were randomly assigned to receive the intervention called 'Diabetes Outpatient Intensive Treatment', 

which involved an education course, daily medical management and follow-up by a nurse-case manager 

over a six month period. The control patients (n=98) continued with their usual care and the addition of 

three monthly educational mail-outs. Of the 196 patients who agreed to be randomly assigned to either 

the intervention or control group only 117 completed all measurements at six months when HbA1c 

values had significantly decreased in both groups but significantly more in the intervention patients. 

Moreover, the experimental patients reported significant improvements in blood glucose monitoring, 

exercise and being attentive to dietary carbohydrate and fat intake. HbA1c improvement was associated 

with the number of follow-up visits but not reported self-care behaviours. In summary, patients assigned 

to the more intensive intervention showed better glycaemic control and self-care around glucose 

monitoring and attention to dietary carbohydrate and fat intake and this was also associated with 

glycaemic control. The role of the nurse case manager in providing follow-up contact appeared to be an 

important factor in these improvements. Smoking status was not reported on in this trial. 

 

Taylor et al. (2003)237 from the Kaiser Permanente Medical Centre in Northern California, examined the 

effect of a nurse-care manager in 169 poorly controlled diabetes patients with co-morbidities and an 

HbA1c >10%. Of those, 84 patients were randomly assigned to the nurse-care manager. They received an 

initial 90 minute assessment (of medications, lifestyle, psychosocial status, blood pressure, foot 

assessments and smoking status), established individual outcome goals and attended one to two hourly 

group sessions once a week for four weeks, and received telephone calls approximately monthly during 

the 12 month follow-up period. Telephone calls were approximately 15 minutes long and were used to 

review patient goals, help manage medications, glucose and blood pressure monitoring, and self-care 

activities.  The remaining 85 patients were randomised to continue with their usual care under their  
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primary physician. After a 12 month follow-up period HbA1c, total cholesterol and LDL-C were 

significantly lower in the intervention group compared with the usual care group and a greater 

proportion of patients in the intervention group achieved HbA1c <7.5%, (43%) compared with 25% in the 

control group, (P<0.03). More patients in the intervention group were commenced on lipid medication 

during the trial compared with the patients assigned to usual care, and few changes were made in 

respect to blood pressure with most patients who required antihypertensive medication already 

prescribed ACE inhibitors. Only 8% and 7% of patients in the intervention and control groups were 

smokers, and due to the small numbers, this risk factor was not reported on. There was no difference 

between the two groups of patients in hospital or outpatient visits. In evaluating the intervention 90% of 

patients reported the program to be moderately to extremely helpful, and in preparing them to self-

manage their conditions. Physicians also viewed the program favourably and nine of 13 who returned 

questionnaires recommended the health care system adopt this program and most reported spending 

less time with patients.  In summary, although HbA1c and LDL-C were reduced in patients randomised to 

the nurse-care manager it was felt greater achievements were made regarding weight loss, diet and 

exercise in this group of overweight patients, with a mean BMI of 33.  

 

In North Dublin, Ireland, Smith et al. (2004)228 evaluated a new diabetes shared care service in 15 GP 

intervention (n=96; patients) and 15 control (n=87; patients) practices. Practices were stratified by the 

number of GPs, PNs and whether they were a private or a mixed practice (private with government 

subsidises). The new diabetes care service consisted of education for GPs and PNs by a newly appointed 

community DNE, an agreed upon protocol to follow in achieving desired outcomes, annual reviews for 

patients and improving communication between secondary and primary care. Risk factors for diabetes-

related complications and psycho-social indices were compared at 12 and 18 months between the two 

groups of patients, with no significant differences noted in risk factors, although improvements were 

made in patient’s well-being and recorded information on retinal and renal tests, smoking status (but not 

reported on) and blood pressure in the experimental practices. 

 

Difficulties noted by the GPs and PNs in the experimental practices included a lack of time for routine 

patient consultations. The following limitations were stated as reasons for lack of improvement in risk 

factors: inadequate study duration, lack of specialist dieticians and podiatrists, lack of time for GPs and a 

focus on lowering HbA1c which was already low at enrolment (7% and 6.7%) at the expense of other risk 

factors – the latter being the most likely reason for the lack of effect detected. For example, blood 

pressure and total cholesterol remained above recommended levels throughout the trial despite an 

increase in the percentage of patients prescribed lipid lowering therapy. This may reflect a lack of focus 

on other risk factors such as smoking, blood pressure, lipids and physical activity by GPs, the DNE 

involved and PNs.228  
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The effect of a Web-based care management system on BGLs and blood pressure was tested by 

McMahon et al. (2005),238 in 104 Veteran males, with a mean age of 63.5 years, an HbA1c >9%, attending 

a hospital-based clinic and registered with a Veterans Affair primary care provider in Boston. All eligible 

participants were required to attend a half-day education session on self-management and be willing to 

learn to use a computer and the web-based program. Following this session participants were 

randomised to the intervention (n=52) or control group (n=52), who continued to receive their usual 

care. An advanced PN and diabetes educators, based at the outpatients clinic, reviewed patient data and 

contacted the primary care provider, mainly via email, when changes in medication were required, who 

then made changes directly into the pharmacy’s electronic ordering system. At the end of the 12 month 

trial period, HbA1c was significantly reduced in the intervention patients compared with the control 

group. In addition, there was a significant reduction of 10mmHg in systolic blood pressure in 37 patients 

who had elevated blood pressure compared with 7mmHg in 36 patients with hypertension in the control 

group, and significant beneficial changes were noted in HDL-C and triglycerides in the intervention group 

compared with the control, although not in LDL-C. No comment was made on the proportion of Veterans 

smoking or strategies to reduce this. 

 

A further chronic care model intervention was tested by Piatt et al. (2006),239 in a cluster-designed RCT in 

primary care practices in an ageing community with increasing unemployment rates and a high 

prevalence of chronic diseases. Eleven primary care practices (with 21 physicians, two nurse practitioners 

or physicians assistants and one behaviourist) and their patients agreed to participate in the trial and 

were randomised to either receive the full CCM intervention program (3 practices and 30 patients), 

provider education only (3 practices and 38 patients) or usual care (5 practice and 51 patients).  

 

A chart audit was conducted initially to establish adherence to the American Diabetes Association 

guidelines.  The implementation of the CCM program of care involved collaborations between the 

University of Pittsburgh and local community leaders. Patients were invited to six diabetes self-

management training sessions followed-up with monthly support groups and practice changes that 

involved devoted 'diabetes days', tracking of test results, recall schedules, education and support for 

providers, flow sheets that incorporated the guidelines and improvements in computer systems – all 

aspects of a CCM system. Community infrastructures were also present or put in place to support the 

program, including community resources and policies, self-management support for patients, a delivery 

design system, decision support, clinical information systems and organisational support.239 

 

A significant decrease in HbA1c (from 7.6 to 7.0%, p=0.008) that remained significant after adjusting for 

practice, age and insulin use (p=0.01), and an increase in HDL-C (from 39 to 44.5mg/dl, p=0.0004) were 

reported in patients assigned to the CCM intervention.239 Blood pressure did not significantly change and  
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ranged from 140 to 147mmHg and 73-77mmHg for systolic and diastolic, respectively, while smoking was 

not reported on. Patients assigned to the CCM intervention showed significant increases in 

empowerment scores, self-monitoring of BGLs but no increase in diabetes knowledge. 

 

A follow-up of the chronic care intervention by Siminerio et al.240 showed that HbA1c was significantly 

reduced in patients who received CCM education and support and associated costs were covered 

through increased reimbursement. Between January 2003 and June 2004, 4,190 diabetes patients of 

31,150 with diabetes were identified as having received the self-management training at hospital 

programs and of those 382 (9%) were followed for HbA1c comparisons. Importantly, the proportion of 

patients receiving this intensive care increased significantly 26% suburban and 20% urban as compared 

with 8% of the population who were referred to hospital-based programs. Of the 31,000 patients 

identified with diabetes, only 13% received the self-management training at a hospital based program 

during the study period, compared with 45% who received this training through their primary care 

provider’s office. 

 

Hiss et al. (2007),241 examined the effect of assigning a nurse care-manager to work with more isolated 

community-based physicians, who were not affiliated with a managed care organisation around Detroit, 

on diabetes-related risk factors in 197 patients with type 2 DM.  Of those, 95 were randomly assigned to 

an individual nurse-care manager and received individual consultations, counselling, problem 

identification, care planning and management recommendations, while 102 (control) patients were 

assigned to usual care after a baseline evaluation. The organisation tended to provide a supportive 

infrastructure providing support for chronic disease model of care with general practices with whom 

they were affiliated. At evaluation all patients who were identified as being of high risk (based on HbA1c, 

cholesterol, systolic and diastolic blood pressures) were designated as action-indicated and this became 

the focus of individualised treatment. After a six month follow-up period the only significant reduction 

was in systolic blood pressure in intervention compared with control patients. Despite the lack of 

improvements, greater reductions were noted in patients who had at least two consultations with the 

nurse manager during the six month follow-up period.  

A second Web-based case management intervention was tested by McCarrier et al. (2009),242 in 77 

patients with type 1 DM, aged between 21 and 49 years old who were recruited from a diabetes care 

centre in Washington. Forty-two patients were randomised to the intervention, which involved access to 

a nurse practitioner nurse-case manager and a one-hour training session in the Web-based program. This 

program allowed patients to upload and view their BGLs, daily food diary, make action plans and access 

diabetes-related information. Random allocation was carried out in blocks of ten and because six 

patients in the early allotment did not complete the training, future allocation was based on a 2:1 
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(intervention to control) randomisation and explains the difference in number between the two arms. 

No significant difference was noted in HbA1c at the end of 12 months between the two groups. 

 

Shea et al. (2009),243 examined a third home Web-based intervention on HbA1c, blood pressure and LDL-

C, titled 'Informatics for Diabetes Education and Telemedicine Study', in 1,665 older (>55 years), 

ethnically diverse, underserved diabetes patients in New York City. Of the total patients, 844 were 

randomly allocated to the intervention and were provided with computers, modems and appropriate 

equipment to measure their BGLs and blood pressure and training to upload measurements and 

communicate with the nurse manager via emails and videoconferencing. No differences were noted in 

baseline patient data. Four full-time nurse case managers were trained and supervised by an 

endocrinologist. The nurse-case managers also communicated with the patient’s primary care physician 

by email, fax or telephone when changes in management were indicated. Only 52% of patients 

completed the study and after five years a significant but small reduction was noted in HbA1c (0.29%), 

along with reductions in systolic and diastolic blood pressures and LDL-C. However, no difference was 

found in total mortality between the two groups. The proportion of patients smoking was not 

commented on, and presumably not targeted in the intervention. 

 

Stone et al. (2010),244 evaluated the effect of a nurse practitioner case manager and telemonitoring in 

150 older male Veterans, with HbA1c >7.5%, in Pennsylvania. In the intervention group, 73 men were 

assigned to the nurse practitioner case manager, attended a 2-hour education session, had continuous 

telephone monitoring of self-monitoring blood glucose levels, blood pressure and weight, and received 

at least monthly telephone calls on care and co-ordination. Measurements were uploaded between 

Monday and Friday and patients received timely feedback by the nurse practitioner. The control group 

(n=77) also received monthly telephone calls for education and review of self-management. At six 

months, mean HbA1c was 7.9% in the intervention group, significantly lower compared with the control 

group, (8.6%, p<0.001). No difference was noted in blood pressure, lipids or weight and the proportion  

who smoked was not commented on.
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Table 2.1   Summary of randomised controlled trials that examined a different intervention (involving a nurse) on HbA1c levels and other diabetes related 
risk factors (if improved) in patients with diabetes living in the community.  

 

Study Sample Aim / Intervention Results Comment 

Marrero et al. 
(1995),

222
 Indiana, 

USA 

 Type 1 DM (n=106) 
o Male (n=63) 
o Female (n=43) 
o White (n=102) 

 Intervention: (n=52)  
o mean age 13.3 years  

 Control ( n=54)  
o mean age 13.3 years 

 Aim:  to manage HbA1c via a 
computer modem & telephone 

 Intervention: SMBG using a 
glucometer - reviewed by NP 2 weekly 
& adjusted by algorithm  

 Control: Usual care by Dr 

 12 months follow-up 

Patients lost to follow-up - not stated 

 Intervention compared with control 
patients:  

 Mean HbA1c: 
o 10%  & 10.3% (NS) 
o Hospitalisations (P=0.8) 
o emergency visits (p=0.6) 

 9.4% & 9.9% lower at baseline 

 Randomised to group 

 Blinding not possible  

 Similar at baseline  

 Withdrawals not reported 

 Intention-to-treat not stated 

 Type 1 DM only 

 Only HbA1c measured 
 

Weinberger 
(1995),

223
North 

Carolina, USA 

 Type 2 DM (n=275) 

 Veterans, males (99%) 

 Intervention (n=204)  
o mean age 63.9 years 

 Control  (n=71) 
o Mean age 63.2 years 

 Aim: evaluate a nurse-initiated 
telephone support intervention  

 Intervention:  
o At least monthly phone calls  

 Control: Usual care 

 Follow-up at 12 months 

 251/275 (91%) patients completed  

 Intervention compared with control : 

 Mean HbA1c :  
o 10.5%  & 11.1%,  (p<0.046) 

 No other clinical outcomes reported 

 Blinding to data collection 

 Intention-to-treat not reported 

 Results likely to be applicable to 
GP setting 

 

Aubert et al. 
(1998),

224
 

Jacksonville, 
Florida, USA  
 

 Most type 2 DM (n=138) 

 type 1 DM (n=17) 

 type 2 DM ( n=121) 

 HbA1c levels >7%, 
 

 Intervention (n=71)  
o mean age 53 years 

 Control (n=67) 
o mean age 54 years 
 

 Aim: To examine the effect of a  nurse 
case manager on HbA1c 

 Intervention: nurse manager followed 
algorithm for insulin  

 Follow-up:   
o 2 weeks then 3 monthly  
o Referral to a 5 week, 12-hour 

education program 
o 1-2 weekly phone calls 

 Control: Usual care 

 Follow-up at 12 months 

 100/138 (72%) patients completed  

 Intervention compared with control 
patients:  

 HbA1c difference: 
o -1.1 (95% CI -1.62, 0.58,  (p<0.001)) 
o FBG  (Difference = -33.8;  

95% CI: -56.12, -11.48), (p=0.003) 

 Similar hospitalisation & emergency  
visits 

 No difference  in insulin dose, SBP, 
DBP, weight or lipids 

 Nearly 30% lost to follow-up 

 Intention-to-treat analyses  

 No blinding details 

 Intervention group had fewer: 
ethnic minority Pts, more smokers, 
more Pts on insulin & more type 1 
Pts (17% compared with 8%)   

 Results likely to be applicable to 
general practice setting 
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Kinmonth et al. 
(1998),

225
 

Southern England  
 
 

 Type 2 DM (n=610) 

 Aged 30-70 years 
 

 Practices randomised: 

 Intervention  (n=21)  
o 23 GPs, 32 PNs 
o 199 patients  
o  

 Control (n=20 practices)  
o 20 GPs, 32 PNs 
o 161 patients 

 Aim: assess effect of training of GPs & 
PNs in patient-centred care on HbA1c 
& outcomes 

 Intervention: 1.5 days of training for 
GPs and PNs on patient-centred care 

 
o At least 1 Dr & 1 PN received 

training in each practice 

 Control: Usual care 

 Follow-up at 12 months 

 250/360 (69%) patients completed  

 Intervention compared with control 
Pts:  

 Mean HbA1c:  
o 7.07% & 7.17%  (p<0.31) 

 BMI:  31.3 & 29.5, (P=0.03) 

 TAGs: 2.62 & 2.23mM (p=0.02) 

 Lower mean knowledge score: 
o -2.74 (95% CI -0.23 to -5.23)  

 Smoking 22.7% & 22.3 (p=0.74)  

 Other outcomes reported were: total 
cholesterol, SBP, DBP 

 Large loss to follow-up 

 Intention-to-treat not stated 

 Practitioners blinded to hypothesis  

 Results likely to be applicable to 
GP setting 

 Clustered analysis  

 Unlikely contamination  

Pill et al. (1998)
226

   
South Glamorgan, 
Wales, England. 
 

 Type 2 DM  (n=190)  

 Aged 18-70 years,  

 HbA1c > 9% 

 Practices randomised to: 

 Intervention (n= 15) 
o 15 GPs, 17 PNs 
o 95 patients,  61 men  
o mean age 58.7 years 

 Control (n=14 practices)  
o 20 GPs, 32 PNs 
o 95 patients, 61 women  
o mean age 58.5 years 

 Aim: to assess the effect of patients-
centred education of GPs & PNs on 
HbA1c & other patient risk factors 

 Intervention: At least two trainings for 
GPs & PNs, 
o Targets are set by patients 
o PNs supported by research nurses 

& newsletters 
o 2 group meetings  

 Control: Usual care 

 Follow-up at 2 years 

 165/180 (92%) patients completed  

 Intervention compared with control 
patients:  

 Mean HbA1c:  
o 11.4% & 11.9%  (p=0.15) 

 No difference in clinical outcomes 

 Other patient outcomes reported 
were: BMI, weight, SBP, DBP 

 
 

 Single blinding of those collecting 
data  

 More men in intervention Gp  

 Intervention not applied by large 
portion of GPs & PNs  

 Only 2 GPs & 4 PNs understood 
intervention well at 18 months & 
only 19% continued to apply 
intervention for 2 years 

 Results likely to be applicable to 
GP setting 

Thompson et al. 
(1999)

227
 

Canada 

 Type 1 & 2 DM (n=46) 

 All required insulin 

 Intervention (n=23)  
o Mean age 47.5 years 

 Control (n=23)  
o Mean age 50 years 

 Aim: to improve HbA1c through 
telephone support by a DNE 

 Intervention:  
o 3 weekly telephone calls   

 Control: Usual care 

 Follow-up at 6 months 

 46/46 (100%) patients completed  

 Intervention compared with control : 

 Reduced HbA1c  - proportion of Pts  
o 87% & 35%, (p<0.001) 

 Weight gain: 4kg & 0kg 

 More hypoglycaemic episodes  

 Randomised 

 Blinding not reported 

 Baseline characteristics 

 Results likely to be applicable to 
general practice setting 

 Six months follow-up 
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Sadur et al. 
(1999)

229
 Kaiser 

Permanente 
Medical Care 
Program, 
Northern 
California, USA 
 

 Type 2 DM (n=185)  

 Either HbA1c > 8.5% or no 
HbA1c test in last 12 months  

 Aged 16-75 years  
 

 Intervention (n=97)  
o   mean age 55.7 years 
 

 Control (n=88)  
o mean age 56.4 years 

 Aim: study effect on HbA1c of group 
management of Pts by a 
multidisciplinary team  

 Intervention:  
o  6 months Intensive care 
o  Diabetes Cooperative Care Clinic 

DNE as leader in multidisciplinary 
team  

o  Monthly 2 hour Gp sessions  
o  Referrals to behaviourist for 

smoking, drug, alcohol use  

 Control: Usual care 

 156/185 (84%) patients completed  

 Intervention compared with control : 

 HbA1c  decreased by:  
o 1.3%  & 0.2% (p<0.0001) 

 Other outcomes reported were: 
hospital admissions, outpatient visits, 
physician & non-physician visits  
 

 Follow-up at 6 months 

 Randomisation by groups of 
patients – first group was small & 
all intervention 

 16% lost to follow-up 

 Blinding of practitioners not 
reported 

 Results likely to be applicable to 
large general practices with large 
number of diabetes patients or 
hospital out-patient clinic 
 

Piette et al. 
(2001)

231
 

California, USA 

 Mostly type 2 DM (n=272 

 Veterans Affairs clinics 

 Males (71%) 

 Low income  

 Intervention (n=146)  
o mean age 60 years 

 Control  (n=146) 
o Mean age 61 years 

 Aim: evaluate an automated 
telephone disease management 
program  

 Intervention:  
o 2 weekly follow-up by DNE 
o education by telephone 
o priority system based on patients 

ATDM assessment  

 Control: Usual care 

 Follow-up at 12 months 

 262/292 (90%) patients completed  

 Intervention compared with control : 

 Mean HbA1c :  
o 8.1%  & 8.2%,  (p<0.3) 

 Patients with HbA1c  >8% at baseline: 
o 8.7% & 9.2%, (p=0.04) follow-up 

 No other clinical outcomes reported 

 Blinding not reported 

 Intention-to-treat 

 Results unlikely to be applicable to 
GP setting 

 

Wagner et al. 
(2001)

232
 Large 

Group Health 
Cooperative 
(GHC), Puget 
Sound,  Seattle, 
USA  
 

 Type 2 DM (n=707) 

 Aged > 30 years 

 HbA1c mean 7.5% 

 Intervention (n=11)  
o 278 patients  
o Mean age 61.2 years 

 Control (n=21 practices)  
o 429 patients 
o mean age 60.4 years 

 Aim: examine effect of chronic care 
model on HbA1c and other outcomes 

 Intervention: 
o Chronic care (mini) clinics 
o Periodic one-half day clinic 
o  8 patients  per clinic 

 Control: Usual care 

 Follow-up at 24 months 

 579/707 (82%) patients completed  

 Intervention compared with control : 

 Mean HbA1c :  
o 7.9%  & 7.9%,  (p<0.99) 

 Mean Total cholesterol:  
o 202.8mg/dl & 204.6 (p=0.58) 

Other outcomes reported were: 
Microalbuminuria tests, ↓ bed disability 
days & specialists visits, ↑ foot & retinal 
exams (NS) 

 Blinding not reported 

 Pts similar at baseline  

 Intention-to- treat 

 2/3 Pts participated >3 clinics  

 Results applicable to GP 

 Restructuring - 3 less practices 
than initial randomised (n=14) 

 35% of Patients never attended 
clinics (low compliance) 

 Applicable to outpatients & large 
general practices 
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Lenz et al. 
(2002)

233 245
 

New York State, 
USA 
 

 Type 2 DM (n=145) 

 No regular primary care  

 Mean age 54.8 years  

 Hispanic patients (92%) 

 Female (66.2%) 

 Randomised to primary care 
practice after emergency 
consultation: 

 Intervention (n= 1 NP)  
o 86 patients, 7 PNs 

 Control (n=4 GP)  
o 59 patients, 17 MDs 

 Aim: to compare patient outcomes in 
those assigned to NP  practices with 
GP practices  

 Intervention: 
o NP follow-up  
o average 3 visits / patient  

 Control:  
o MD follow-up 
o average 3 visits / patient  

 Follow-up at 6 months   
 

 77/145 (53%) patients completed  

 Intervention compared with control: 

 Mean HbA1c:  
o 9.72%  & 9.84%,  (t-value <0.2) 

 No other clinical outcomes reported 

 NPs more likely to document type of 
education:  85% general education 

 56% nutrition,  21% weight  

 15% exercise 3%5 medication  
   NPs more likely to record height & 

urinalyses results  

 8% documented foot care education  

 Randomisation to practices 

 No report on intention-to-treat  

 Blinding of practitioners not stated  

 Baseline characteristics same 

 Large number lost-to-follow up 

 Similar intervention  

 Results likely to be applicable to 
NP & GP setting (no difference in 
outcomes) 
 

Gary et al. 
(2003),

234
 

Baltimore, USA  
 

 Type 2 DM (n=186) 

 African Americans 

 Mean age 59 years 

 76% female  

 Factorial design: 

 Intervention 1 (n=38)  
o mean age 59 years 

 Intervention 2 (n=41)  
o mean age 59 years 

 Intervention 3 (n=36) 
o  mean age 60 years 

 Control (n=34) 
o mean age 57 years 

 Aim: examine the effect of assigning a 
nurse case manager (NCM) or a 
community health care worker (CHW) 
or both  

 Intervention: Patient counselling 
regarding self-care practices & 
physician reminders 

 Intervention 1: Usual care + NCM   

 Intervention 2: Usual care + CHW 

 Intervention 3: Usual care + NCM & 
CHW  

 Control: Usual care only 

 Follow-up at 2 years 

 149/186 (84%) patients completed  

 Interventions (NCM, CHW, combined) 
compared with control group: 

 Mean HbA1c  decrease:  
o 0.3% , 0.3%,  0.8% (p=0.14) 

 Combined NCM & CHW vs control  

 TAGs mean decrease: 
o -35.5 mg/dl (P=0.04) 

 DBP mean decrease:  
o -5.6mmHg  (P = 0.04). 

  

 Randomisation to 1 of 4 arms 

 Blinding of practitioners not 
reported 

 Adjusted for baseline differences  

 Intention- to-treat not reported 

 Similar intervention groups hence 
combined for increased power but 
not large enough to detect 
differences between groups 

 Results likely to be applicable to 
CCM principles within a GP setting 

Litaker et al. 
(2003)

235
 

Cleveland, USA  
 

 Type 2 DM (n=157) 

 With hypertension 

 Male & female 

 Intervention:  
o 79 patients  
o mean age 60.5 years 

 Control:    
o 78 patients 
o mean age 60.6 years 

 Aim: examine the additional effect of 
NP working with primary care 
physician in established chronic 
disease management program   

 Intervention:  
o use of algorithms, patient 

education, self-care, monitoring & 
feedback 

 Control: Usual physician care 

 Follow-up at 16 months 

 157/157 (100%) patients completed  

 Interventions  compared with control 
group: 

 HbA1c  mean decrease:  
o -0.63% & -0.15%  (p= 0.02) 

 HDL-C  mean change:  
o 3mg/dL  &  0.4mg/dL, (p=0.02) 

Other outcomes reported: total 
cholesterol, SBP, DBP &  
Education on smoking (100% and 20%) 

 No Pts lost to follow-up 

 Practitioners not blinded  

 Contamination was possible as 
several physicians consulted 
patients in both arms but no extra 
instructions were written by NPs 
for the control patients 

 Results likely to be applicable to 
general practice setting with 
trained NPs or PNs  
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Polonsky et al. 
(2003)

236
 

California, USA 
  

 Type 1 & 2 DM (n=169) 

 HbA1c >8.5% 

 Active military members 

 Mainly type 2 DM (86%)  

 Intervention (DOIT):   
o 97 patients  
o mean age 48.8 years 

 Control:  
o 98 patients 
o mean age 54.4 years 

 Aim: to evaluate the effect on HbA1c 
of 3.5 intensive in-stay 

  Intervention: diet,  individual & group 
assessment  (<12 Pts), program 
organised by multidisciplinary team  
o 3 monthly follow-up  

 Control: Usual care  
o 3 monthly education mail out 

 Follow-up at 6 months 

 117/169 (69%) patients completed  

 Interventions  compared with control 
group: 

 Mean HbA1c :  
o  7.9%  &  8.7,  (p< 0.02) 

 HbA1c  mean decrease:  
o -2.3%  &  -1.7,  (p< 0.02) 

 

 9 & 20 withdrew before baseline 
data collected 

  Large number lost to follow-up  

 Intention-to-treat analyses 

 Most likely single blinded  

 Intervention not possible in 
community / GP setting 

 5.4 year age difference (p=0.061) 
not adjusted  

Taylor et al. 
(2003)

237
 Kaiser 

Permanente 
Medical Care 
Program, 
Northern 
California, USA 

 Type 2 DM (n=169) 

 HbA1c >10% 

 Mean BMI = 33  

 Intervention:  
o 84 patients  
o mean age 55.5 years 

 Control:  
o 85 patients 
o mean age 54.8 years 

 Aim: to evaluate nurse-care manager 
on Pts outcomes 

 Intervention:  
o initial assessment &   
      establish outcome goals 
o 4 weekly Gp sessions with   
      4-10 participants followed       
      by  monthly telephone calls 

 Control: Usual care 

 Follow-up at 12 months 

 127/169 (75%) patients completed  

 Proportion of Pts in intervention  
compared with control group with 
HbA1c  <7.5%:  
o 43%  &  25%,  (p< 0.03) 

 Other outcomes reported: total 
cholesterol, LDL-C, SBP, DBP, lipid 
medication 

 8% vs 7% were smokers  

  25% lost to follow-up 

 Intention-to-treat not stated 

 Practitioner blinding not stated 

 Results likely to be applicable in a 
general practice setting 

 

Smith et al. 
(2004)

228
  

North Dublin, 
Ireland 
 
 

 Type 2 DM (n=183) 

  30 practices, 50 GPs 

 Intervention: (n=15)  
o 96 patients  
o mean age 64.7 years 

 Control: (15 practices)  
o 87 patients 
o mean age 65.6 years 

 Aim: to assess structured diabetes 
care services 

 Intervention:  
o Education for GPs &/or PNs by 

community-based DNS 
o  Use of protocol & annual reviews 

for patients  
o Improving secondary & primary 

communication  

 Control: Usual care 

 Follow-up at 18 months 

 170/183 (93%) patients completed  

 Interventions  compared with control 
group: 

 Mean HbA1c: 
o 7%  &  6.7%,  (p< 0.33) 

 Recordings significantly improved: BP, 
smoking status, fundoscopy check, 
microalbuminuria & serum creatinine 
tests. 

 

 Cluster RCT (FTE GPs, private or 
mixed, and PN) 

 Researchers blinded only 

 HbA1c was low at baseline  & most 
likely explains the lack of effect 
(only 6.85 &6.6% at baseline) 

 Results likely to be applicable in a 
general practice setting 
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McMahon et al. 
(2005),

238
 Boston, 

USA 

 Type 2 DM (n=104) 

 Veterans Affairs Centre 

 HbA1c >9% 

 Male 99% 

 Intervention:  
o 52 patients  
o mean age 64 years 
o Mean HbA1c = 10% 

 Control:  
o   52 patients 
o Mean age 63 years 
o Mean HbA1c = 9.9% 

 Aim: assess the effect of a Web-based 
care management on BGLs and BP 

 Intervention:  
o Website program with uploading of 

BGLs & BP 
o Pts provided with computers  
o Care manager contacted primary 

provider for changes  

 Control 
o Usual clinic-based care 

 Follow-up at 12 months  

 84/104 (81%) patients completed  

 Intervention  compared with control 
group: 

 Mean change in HbA1c : 
o 1.6%  &  1.2%  (p<0.05) 

 Mean SBP in hypertensive Pts (n=72) 
o -10mmHg & -7mmHg (p<0.02) 

 Mean HDL-C  
o 3mm/dl & 1mmg/dl (p<0.05) 

 Mean TAGs +SD 
o -38+99mg/dl & -2+60mg/dl 

(p<0.05) 

 No difference in LDL-C 

 Intention-to treat analyses 

 Expensive 

 Care manager communicated to 
primary care providers to enact 
changes 

 Results likely to be applicable to 
outpatient setting  

Piatt et al. 
(2006),

239
 
240

 
Pennsylvania,  
USA 
 
 

 Type 2 DM (n=139) 

 High unemployment, aging & 
high prevalence of chronic 
diseases  

 11 Practices with 21 Drs, 2 
NPs, 1  behaviourist 

 Intervention 1 ( n=3) 
o 30 patients  
o mean age  69.7 years 

 Intervention 2  (n=3)  
o 38 patients  
o mean age 64.4 years 

 Control  (5 practices)  
o 51 patients 
o mean age 68.6 years 

 Aim: study effect of introducing 
chronic care model (CCM) of care 

 Intervention 1: CCM  
o 6 Pt education sessions  
o monthly support groups 
o clinic days 
o tracking results & recall  
o provider education/support 
o  flow sheets with guide 
o  computer improvements & 

community collaborations 

 Intervention 2:  
o Provider education only  

 Control: Usual care 
Follow-up at 12 months 

 105/119 (88%) patients completed  

 Interventions  compared with control 
group: 

 Mean decrease HbA1c – only in CCM: 
o -0.6%, (p = 0.008) 

 HDL-C  
o + 5.5mg/dl, (p = 0.0004) 

 Other outcomes reported were: total 
cholesterol, SBP, DBP, SMBG, diabetes 
knowledge 

 BP already low at entry 

 Cluster-designed RCT 

 Small sample of patients 

 Blinding not reported 

 Adjusted for differences in age at 
baseline 

 Analysis allowed for clustering 
within practices 

 Unlikely contamination suggested 
by authors  

 Results likely to be applicable to 
general practice setting with 
experienced PN in CCM  

Hiss et al. 
(2007)

241
  

Detroit, Michigan, 
USA 

 Type 2 DM (n=197) 

  Patients recruited from 
population  

 Intervention:  
o 95 patients  
o mean age 55.7 years 

 Control:  
o 102 patients 
o Mean age 57 years 

 Aim: evaluate the effect of a nurse 
case manager  

 Intervention:  
o Initial evaluation  
o individual counselling, care 

planning, & management  

  Control 
o Usual care 

 Follow-up at 6 months  

 164/197 (83%) patients completed  

 Intervention compared with control 
group: 

 Mean decrease in HbA1c : 
o -0.42 & -0.22,  (p=0.39) 

 Mean decrease in SBP : 
o  -7.3  &  4.1,  (p=0.0.0007) 

 Blinding not reported 

 Population sampling - results likely 
to be applicable to the GP setting 
& community  

 Only 6 months follow-up 
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McCarrier et al. 
(2009)

242
 Seattle,  

Washington, USA 

 Type 1 DM (n=78) 

  Recruited from clinic 

 21 – 49 years, male 77% 

 Intervention:  
o 42 patients  
o mean age 36.8 years 

 Control:  
o 36 patients 
o Mean age 37.8 years 

 Aim: evaluate the effect of a Web-
based program & case-manager   

 Intervention:  
o Access to nurse-manager 
o Website program with upload of 

BGLs, diet & exercise  

 Control 
o Usual clinic-based care 

 Follow-up at 12 months  

 65/78 (83%) patients completed 

 Intervention  compared with control 
group: 

 Mean HbA1c : 
o 7.62% & 8.16%  (p=0.48) 
 

 

 Non-co-ordinator blinded 

 Intention-to treat analyses 

 6 intervention patients did not 
complete training  

 Small study and may have lacked 
power to detect difference in 
HbA1c 
 

Shea et al. 
(2009),

243
 NYC, 

USA 

 Type 2 DM (n=1,665) 

 Medicare recipients 

 Mean age 70.8 years 

 Females (63%) 

 Intervention (n=844)  
o White (48.4%) 
o Hispanic (35.8%) 
o African American 15.3% 

 Control  (n=821) 
o White (50.6%) 
o Hispanic (34.6%) 
o African American 14.5% 

 Aim: evaluate a home-based 
telemedicine with nurse case manager 
(IDEATel design) 
 

 Intervention:  
o Nurse case manager  
o Videoconferencing 
o Uploading BGLs, BP 

 

 Control: Usual care 
 

 Follow-up at 5 years 

 793/1,665 (48%) patients completed  

 Intervention compared with control : 

 Mean HbA1c : 7.09%  & 7.38%,   
o Effect 0.29 (0.12, 0.46 (p<0.0.001) 

 SBP 135.83mmHg & 140.15mmHg 
o Effect 4.23 (1.93, 6.72), (p=0.024) 

 DBP 65.66mmHg & 68.29mmHg 
o Effect 2.64 (1.53, 3.74), (p<0.001) 

 LDL-C 91.13mg/dl & 94.97mg/dl 
o Effect 3.84 (-0.08, 7.77) (p<0.001) 

 Total mortality:  
o 176 & 169, RR=1.01 (0.82-1.24) 

 52% lost to follow-up 

 Intention-to-treat 

 Expensive intervention  

 Limited applicability in 
economically deprived 
population 
 

Stone(2010)
244

 
Pennsylvania, 
USA 

 Type 2 DM (n=150) 
o Veterans Affairs clinic 
o IDEATel study 
o Largely males  
o 33% > 65 years 
o HbA1c >7.5% 
o Mean age 63.5 years 

 Intervention (n=73)  

 Control  (n=77) 

 Aim: evaluate a NP telephone 
monitoring system Intervention 
o Continuous telemonitoring 
o At least monthly phone calls  
o 2 hr education session 

 Control:  Usual care + 
o 2 hr education session 
o At least monthly phone calls 

 Follow-up at 6 months 

 137/150 (91%) patients completed  

 Intervention compared with control : 

 Mean HbA1c :  
o 7.9%  & 8.6%,  (p<0.001) 

 No difference on total cholesterol, 
LDL-C, HDL-C, SBP, DBP, TAGs 
 

 Intention-to-treat analyses 

 Results likely to be applicable to 
GP setting 

 

Abbreviations:  DM, diabetes mellitus;  HbA1c, glycosylated haemoglobin;  SMBG, self-monitoring blood glucose;  NP, nurse practitioner;  Dr, doctor;  FBG, fasting blood glucose 
levels;  SBP, systolic blood pressure; DBP, diastolic blood pressure;  Pts, patients;  PN, practice nurse; GPs, general practitioners;  BMI, body mass index;  TAGs, triglycerides; Gp, 
group;  DNE, diabetes nurses educator; GP, general practice; ↑, increase; ↓, decrease;  NS, not significant;  MD, physician;  NPs, nurse practitioners;  HDL-C, High density lipoprotein 
cholesterol;  LDL-C, Low density lipoprotein cholesterol;  DOIT, Diabetes Outpatient Intensive Treatment;  BGLs, blood glucose levels;  BP, blood pressure;   
CCM, chronic care management;  NYC, New York City;  IDEATel, Informatics for Diabetes Education and Telemedicine study. 
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2.1.2 Summary of randomised controlled trials  

Twenty-one randomised trials, involving nurses, were identified that examined the effect on HbA1c of a 

diabetes intervention primarily carried out in a PHC setting. The role of nurses involved in the 

interventions is discussed below, (Page 53). Seventeen trials were carried out in the US, three in the 

UK225 226 228 and one in Canada.227  

 

Practice and patients characteristics in 16 trials involved patients randomly assigned to either the 

intervention or to continue with their usual care (control) and ranged from 46227 to 1,665 patients.243 In 

the remaining five trials, primary care practices were randomly assigned to either the intervention or to 

continue with their usual management strategies and ranged from eight239 to 41 practices225 with 81239 to 

707 patients.232 The majority of patients in 19 of the trials had been diagnosed with type 2 DM, and only 

one included children with type 1 DM.222 Five trials were six months in duration,227 229 233 236 241 three 

lasted 24 months226 232 234 and one for five years.243 

 

Diabetes interventions were randomly assigned in all trials with the inclusion of a nurse to either provide 

education and follow-up support to either patients, GPs and PNs, or be affiliated with a multidisciplinary 

team. Six trials introduced differing levels of a chronic care-based management program ranging from 

the education of GPs and PNs on patient self-care principles,225 226 to a more structured chronic care 

system involving specialist nurses educating and supporting GPs and PNs with associated follow-up and 

support services,229 235 239 including chronic care clinics.232 Four trials assigned a nurse as a case manager 

or lead caregiver to follow-up patients.224 234 237 241 A further five trials involved telephone support and 

coaching222 223 227 231 and telemonitoring.244 Three evaluated Web-based interactive management 

programs to monitor patients BGLs238 including one in patients with type 1 DM242 and one also used 

video-conferencing.243 

 

The three remaining trials each used a different intervention. The first compared non-registered patients 

randomly assigned to either a nurse practitioner- or physician-based practice, after patients sought 

emergency treatment.233 One research group introduced a structured diabetes care service,228 and one 

carried out a three-and-a-half day intensive hospital in-stay providing individual and group education and 

support involving a multidisciplinary team approach.236 

 

Findings 

 Positive effects on HbA1c 

Twelve of the 21 randomised trials found significant reductions in HbA1c including four of the nine based 

in primary care settings. Four of the twelve trials that reported reductions in HbA1c provided telephone 

monitoring and / or support.223 227 231 244 A further three trials based their interventions on principles of 



53 

 

chronic care management including two set in primary care235 239 or provided specialist nursing and 

multidisciplinary support services,229 two assigned a nurse case manager to all intervention patients both 

in primary care,224 237 two were Web-based238 243 and one trial group provided a 3.5 day in-hospital 

intensive educational, support and dietary program,236 summarised in (Table 2.2) below. 

 

 No effect on HbA1c 

Of the nine trials that reported no difference in HbA1c levels, three involved interventions that provided 

education for GPs and PNs focusing on patient self-care principles225 226 and a structured care program,228 

two assigned a nurse manager or community worker234 241 and one each introduced chronic care 

clinics,232 provided telephone support to adjust insulin,222 used a Web-based program242 and one 

compared care between nurse practitioners and physicians both based at different primary care 

practices.233 Moreover, five of the nine general practice intervention trials reported no differences in 

HbA1c.225 226 228 232 241 

 

 Other cardiovascular risk factors 

Fourteen trials reported on other CV risk factors, with six finding improvements in either LDL-C,243 HDL-C, 

235 238 239 triglycerides234 238 and systolic 238 241 243 or diastolic  blood pressure;234 243 six found no effect on 

other CV risk factors evaluated and two groups reported increases in BMI or body weight225 227 and 

triglycerides225 and one reported no difference in mortality.243 

 

Limitations 

 Limited duration 

Although all trials were of sufficient length to show changes in CV risk factors, including HbA1c, only one 

trial was sufficiently long enough to compare differences in major CV events. 

 

 Limited Size 

Seven trials were most likely too small to detect differences in HbA1c with sample sizes ranging from 

78242 to 190 patients,222 226 228 233 234 241 although the smallest trial published did find a significant 

decrease.227 

 

 Low intensity and interventions similar to control 

Three of the nine trials that found no effect on HbA1c used low intensity interventions that were not too 

dissimilar from the control patients receiving usual care.222 225 226 Another may have been negatively 

affected by major restructuring at the commencement of the trial reducing the number of intervention 

practices and patients participating in mini clinics.232 A further trial comparing patients assigned to nurse 

practitioners or physicians most likely provided similar care,233 and contamination may have occurred in 
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a sixth trial.234 These factors may have contributed to a lack of improvement in HbA1c and other CV risk 

factors reported. 

 

 Blinding 

Blinding patients and clinicians when testing a management intervention is difficult and it may lead to 

more positive behavioural changes by patients randomly assigned to the intervention group, compared 

with those continuing with their usual care, leading to additional factors causing the reduction in HbA1c 

in all nine trials that reported a significant decrease in HbA1c. 

 

 Attrition 

Six trials reported attrition rates >24%, and of those, three reported a positive effect on HbA1c and used 

intention-to-treat analyses,224 236 243 while the remaining three found no effect.225 233 237 

 

 Generalisability 

One in-hospital stay trial that successfully lowered HbA1c levels236 would prove too expensive for most 

health care funding bodies and not appeal to the majority of people with diabetes living and working 

within the community. Another two trials supplying participants with computers, monitors and other 

equipment for measuring BGLs and blood pressure238 243 would also be too expensive for providers, 

although it could be applicable for patients who own or have access to a computer along with the 

internet. 

 

Impact and effect of nurses  

Although nurses were involved in all the interventions no study group attempted to tease out the exact 

role played by nurses or how their participation added or detracted from the overall effect of the 

intervention. Based on the interventions described most involved setting up a structured and systematic 

management program involving GPs, nurses, other diabetes specialists, additional electronic or 

telephone support with provision for recall and follow-up of patients. For practical and financial reasons 

nurses were most likely involved in the interventions as they either already worked at the general 

practice or with patients participating in the trials or had the necessary education, experience and time 

to follow-up patients. The one factorial designed trial that also involved community health workers 

reported no difference in HbA1c levels between any of the intervention groups compared with the 

control group, although the intervention group assigned to nurses and community health workers for 

follow up did report significantly reduced triglycerides and diastolic blood pressure.234 In addition, the 

introduction of a structured care program would not succeed if GPs, nurses and other health 

professionals associated with providing care and follow-up did not feel the program was suitable, as 

evidenced by one trial where the intervention was only implemented by a small number of GPs and 
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nurses at the end of the trial period. Nurses involved in these interventions where the primary outcome 

was on HbA1c and blood glucose control, while suitable for those with type 1 DM (who while young are 

not usually at an increased risk of CV events), greatly limited their role in developing a wider health 

promotion and CV risk reduction approach in managing patients with type 2 DM.  

  

In summary, the most successful interventions undertaken by nurses in reducing HbA1c were based on 

telephone coaching and support223 227 231 and telemonitoring;244 models of chronic care, with intensive 

follow-up of patients by specialist nurses with appropriate service support for primary care practices229 

235 239 and those that assigned nurse case managers to follow-up patients.224 237 243 Moreover, only four 

groups reported improvements in both HbA1c and at least one lipid - two introduced chronic care-based 

interventions,235 239 and two were Web-based interventions238 - including one that also used 

videoconferencing.243  No trials targeted smoking in those who used tobacco and only two reported the 

proportion of those who smoked, which was similar between the two groups of patients at the end of 

the trial,225 237 despite its strong association with CV events,246 247 and the large reduction in those 

smoking in both the intervention and control group at the end of the ACCCORD and ADVANCE trial 

periods.128 133 

 

The least expensive intervention and most applicable to all PHC providers was based on telephone 

support and coaching by nurses, where all four of the type 2 trials reported reductions in HbA1c,223 227 231 

244 although the fifth carried out in children with type 1 DM did not report a reduction.222 

 

Less successful interventions focused on training GPs and PNs at the commencement of the trials 

without further support or organisational changes225 226 228 and in particular one reported increases in 

BMI and triglycerides225 – both strongly associated with insulin resistance and CV event risk. 

 

In summary, study groups most likely to report reductions in HbA1c in patients with type 2 DM examined 

interventions based on telephone coaching and support (n=4); and trials most likely to report reductions 

in HbA1c and an improvement in at least one lipid were based on models of chronic care (n=2) or were 

Web-based with a lead nurse manager (n=2). The least successful interventions were based on brief 

trainings and / or education of PNs and GPs. 
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Table 2.2   Summary of findings from RCTs that examined the effect of a nurse involved intervention 
on HbA1c levels and other cardiovascular risk factors in patients with diabetes.   

 

Study Intervention (n) Control Group (n) 
Outcomes 

HbA1c CV risk factors 

Marrero et al. 
(1995),222 USA 

BGLs review  & adjustment 
by telephone by NPs (52)  

Hospital based 

Usual care by Dr  (54) 

12 months 

 

No effect 

 

Not reported 

Weinberger et 
al. (1995)223 USA 

Telephone support  (204)  

Clinic based - Veterans 

Usual care   (71) 

12 months 
↓ HbA1c Not reported 

Aubert et al. 
(1998),224 USA  

Nurse manager    (n=71)  

Based in general practice  

Usual care   (67) 

12 months 
↓ HbA1c No effect  

Kinmonth et al. 
(1998),225UK 

1.5 days patient-centred  
training for GPs and PNs 21 
practices & 199 patients 

Usual care 

20 practices & 161 Pts 

12 months 

 

No effect  

 

↑ BMI 

↑ TAGs 

Pill et al. 
(1998),226 UK 

Training for GPs & PNs 

15 practices & 95 patients 

Usual care 

14 practices & 95 Pts 

24 months 

 

No effect 

 

No effect 

 

Thompson et al. 
(1999)227 Canada 

Telephone support (23)  

Diabetes centre based 

Usual care   (23) 

 6 months 
↓ HbA1c ↑ Weight 

Sadur et al 
(1999),229 USA 

DNE & team care    (97)  

Hospital based 

Usual care   (88) 

6 months 
↓ HbA1c Not reported 

Piette et al. 
(2001),231 USA  

Telephone support (146) 

Outpatients based 

Usual care   (146) 

12 months 
↓ HbA1c  Not reported 

Wagner et al. 
(2001),232 USA 

Chronic care clinics  

11 practices & 278 patients  

Based in General Practice  

Usual care 

21 practices & 429 Pts 

24 months 

No effect 

 

No effect on 
lipids 

Lenz et al. 
(2002),233 245 
USA 

NP follow-up    (86)  

Control (n=4 GP)  

Outpatients based 

MD follow-up   (59) 

6 months 

No effect 

  

Not reported  

Gary et al. 
(2003),234 USA 

 Nurse manager   (38 ) 

 Community Worker (41) 

 Both above (36)  

Outpatients based 

 

Usual care   (34) 

24 months 

 

No effect 

 

 

↓ TAGs (both) 

↓ DBP (both) 

Litaker et al. 
(2003),235 USA 

NP + chronic care         (79)  

Based in General Practice 

Usual physician care  

16 months   (78) 
↓ HbA1c  ↑ HDL-C  

Polonsky et al. 
(2003),236 USA  

3.5 day in-stay program  

Hospital based             (97) 

Usual care + mail-outs  

6 months     (98) 
↓ HbA1c  Not reported 

Taylor et al. 
(2003),237 USA 

Nurse-care manager   (84) 

Based in General Practice 

Usual care   (85) 

12 months 
↓ HbA1c   No effect 

Smith et al. 
(2004),228 UK 

GP, PN education by DNS 

15 practices & 96 patients 

Based in General Practice 

Usual care 

15 practices & 87 Pts 

18 months 

 

No effect  

 

 

No effect 
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McMahon et al. 
(2005),238 USA 

Nurse case manager   (52) 

Clinic based 

Web-based program 

Usual care   (52) 

12 months 

 

↓ HbA1c 

↓ SBP 

↓ TAGs 

↑ HDL-C 

Piatt et al. 
(2006),239 240 
USA 

Chronic care model  

   3 practices & 30 patients 

Provider education only 

   2 practices & 38 patients 

Usual care   

5 practices & 51 Pts  

12 months 

 

↓ HbA1c 

 

↑ HDL-C 

Hiss et al. 
(2007),241 USA 

Nurse case manager   (95) 

Based in General Practice 

Usual care   (102) 

6 months 
No effect  ↓ SBP   

McCarrier 
(2009),242 USA 

Nurse case manager   (36) 

Outpatients based 

Web-based program 

Usual care   (42) 

6 months 

 

No effect  

 

Not reported 

Shea et al. 
(2009),243  NYC, 
USA 

Nurse case manager   (844) 

Outpatients based 

Computer-videoconference 

Usual care   (821) 

5 years 

 

↓ HbA1c 

 

↓ BP 

↓ LDL-C 

Stone  et 
al.(2010),244 USA 

NP + telemonitoring    (73) 

Community-based clinic 

Usual care   (77) 

6 months 
↓ HbA1c No effect 

Abbreviations:  HbA1c, glycosylated haemoglobin; CV, cardiovascular;  BGLs, blood glucose levels;  NPs, nurse 
practitioners;  ↓, decrease;   GPs, general practitioners;  PNs, practice nurse; Pts, patients;  ↑, increase;  BMI, 
body mass index;  TAGs, triglycerides;  DNE, diabetes nurse educator;  Dr, Doctor; MD, physician;  DBP, diastolic 
blood pressure;  HDL-C, high density lipoprotein Cholesterol;  DNS, diabetes nurses specialist;  SBP, systolic blood 
pressure. 
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2.2 Non-randomised Intervention Trials with a Comparison Group  

This section describes six non-randomised trials that tested new or different interventions, involving a 

nurse, in a group of patients or general practices; although cannot be considered RCTs as patients were 

not randomly allocated to either the intervention or control group. All six reported on HbA1c and two on 

other CV risk factors and are tabulated in (Table 2.3) and summarised below (2.2.1). 

 

Peters et al. (1998)248 from California, USA, examined the effect of a new comprehensive diabetes care 

service in one general practice, where 97 diabetes patients were invited to participate after attending an 

educational program. All patients in the experimental group were tracked, recalled electronically and 

followed-up by nurses using a protocol to adjust hypoglycaemic agents. They were compared with 67 

patients from a different general practice receiving standard care that was part of a large model health 

maintenance organisation. The main characteristics of the intervention were the introduction of a 

computerised tracking system (for appointments, laboratory tests, patients self-monitoring BGLs and 

recall) and nurses involved in follow-up of patients with assistance by the patient’s primary physician. 

Laboratory forms were sent out every two months and then monthly to patients who had not 

undertaken a blood test. In the third year of follow-up HbA1c levels had significantly decreased in the 

intervention patients and the use of HMG CoA reductase inhibitors increased, along with foot and retinal 

screening, and HbA1c and lipid testing, although not in the control group. No change was noted in blood 

pressure, or in proteinuria or microalbuminuria in those who had tested negative at baseline and during 

follow-up in either group. Comparisons were made between compliant and non-compliant patients 

(based on appointments, blood tests and treatment), with compliant patients in the intervention practice 

showing better outcomes and meeting guideline recommendations, compared with compliant patients 

in the control group. This was mainly attributed to frequent tracking and follow-up of patients by nurses 

and physicians. Smoking status was not reported on. This was a non-randomised, non-blinded 

comparison. Patients in the intervention group were significantly younger and had higher HbA1c levels at 

baseline (adjustment for these were not reported) and intervention patients were possibly more 

motivated given they were recruited after attendance at an educational program. 

 

An Australian study by Couper et al. (1999)249 from Adelaide, evaluated a six-month home-based 

intervention involving 69 adolescents with type 1 DM and elevated HbA1c levels (>9%). Mean HbA1c was 

similar at baseline between the two groups, 11.1% and 10.5% in the intervention and control groups, 

respectively. Of the total adolescents, 37 were assigned to the intervention, designated by the 

geographical area they lived in and compared with 32 control adolescents living in another area. The 

intervention involved a DNE supporting patients in setting goals for, and monitoring BGLs, while insulin 

adjustments were made during monthly home visits. In addition, weekly telephone calls were made to 

educate and support patients and their parents. Mean HbA1c levels significantly decreased to 9.7% in 
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the intervention group at six months, (p=0.0001) compared with only a 0.2% decrease in the control 

group, and parental and patient knowledge increased in the intervention group, but not significantly in 

the control group. Despite this, there was no significant difference in mean HbA1c between the 

intervention and control groups at 12 months, which were 10.5% and 10.7% respectively. The authors 

concluded that the reason for the rise in HbA1c levels in the intervention group after the intervention 

ceased at six months reflected the on-going need for adolescents and their care givers to receive support 

in setting and achieving goals to lower and maintain HbA1c levels. 

 

Vrijhoef et al. (2001),250 from the Netherlands, compared patient outcomes in those assigned to an 

outpatient follow-up by a specialist diabetes nurse using a new care model (n=52) with 47 control 

patients who continued with traditional physician-based outpatient care.  The type of follow-up care was 

decided by each patient’s primary care physician. After 12 months, HbA1c significantly differed between 

the two groups with a slight decrease (0.3%) in patients assigned to a nurse specialist for follow-up care 

and a small increase (0.2%) in those managed in the traditional way (p-value=0.001).  

 

In a second study by the same author, Vrijhoef et al. (2002),251 compared a new 'shared care' 

management model with a diabetes nurse assigned as the primary caregiver although working with the 

patient’s GP, in a subgroup of patients who were part of a larger study involving five general practices 

and 175 patients, in the Venlo region, that had commenced in the late 1990s.  No significant 

improvement in mean HbA1c was noted between the experimental (n=20) and control (n=23) patients, 

8.5% and 8.5%, respectively; the latter group received usual physician follow-up outpatient care.  

Discussion focused on shared care between the secondary and PHC services and diabetes nurses playing 

a lead role in managing diabetes patients within the PHC setting. Despite the lack of improvement in 

HbA1c, the concept of 'horizontal substitution' of care was favourably argued as a valuable concept in 

the shared care model, whereby activities were shared between care-providers with a similar level of 

expertise, and 'vertical substitution' where activities are carried out or shared between care-providers 

across different levels of expertise.  

 

Davidson et al. (2003)252 from Los Angeles, USA, examined the effectiveness of a nurse directing diabetes 

patient care in a minority population, supervised by diabetologists and following protocols that met the 

American Diabetes Association guideline standards. Patients were assigned to one of three groups. The 

first was made up of 252 patients (92% Hispanic and 2% African-American), from 'Clinic A', who were 

referred by their primary care providers and were assigned to the nurse-directed intervention, referred 

to as the 'Diabetes Managed Care Program'. A second group of 252 patients (79% Hispanic and 19% 

African American), were selected from 'Clinic B' from a pharmaceutical database, if prescribed oral anti-

diabetic drugs and/or insulin. This group was matched for type of diabetes, therapy, duration and  
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ethnicity, sex and age, with the intervention patients from Clinic A and were initially the control group.  

However, after seven months the nursing-care intervention was abruptly discontinued at 'Clinic A' for 

administrative reasons, and re-established, from the control 'Clinic B' group in 114 patients who were 

randomly selected from a teaching clinic and willing to participate. Both groups received the intervention 

for the same duration between November 1998 and October, 2000.  

 

Clinic A (experimental) patient outcomes were compared with clinic B patient outcomes when they were 

controls and clinic C patients were used as controls for select patient outcomes measures. Pre and post 

outcomes were compared in the 114 patients who completed the one year follow-up with outcomes 

derived the year before receiving nurses' care. As expected most process measurements were 

significantly more frequently documented in the patients receiving the intervention compared with 

control patients. In the first intervention group, HbA1c levels decreased by 3.5% from 13.3 to 9.8% at 6 

months, as compared with a 1.5% decrease from 12.3 to 10.8% in the control patients receiving 

physician or usual care (p<0.001).  Significant increases were noted in retinal and renal screening, testing 

of HbA1c, lipids and foot examinations. 

 

In a third US study, King et al.(2009)253 investigated a novel program in centrally based specialists guiding 

registered nurses based in primary care in the care of diabetes patients. Two practices in Salinas, 

California, with similar diabetes populations were selected from those who responded after invitation 

and one each assigned to the intervention and control group. The intervention revolved around training 

of at least one mid-level practitioner (usually a registered nurse), in the use of standardised algorithms in 

managing diabetes patients and supported by telephone and bimonthly visits from diabetes specialists. 

In addition, weekly diabetes clinics were introduced for the diabetes patients in the experimental 

practice. Education of the practitioner at the intervention practice was largely by computer-assisted 

programs and traditional methods with a distance medicine diabetes specialist-guided program. Mean 

HbA1c values were not significantly different between the experimental and control practices after 12 

months. However, mean systolic blood pressure and non-HDL-C were significantly reduced in both 

practices and mean diabolic blood pressure and LDL-C only in the control practice.  
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Table 2.3   Summary of non-randomised, non-blinded controlled trials, that examined a different intervention in managing diabetes patients.   

 

Study Sample Aim/Intervention or change in care Results Comment 

Studies that used a control group and reported objective measures including HbA1c 

 
Peters et al. 
(1998)248 
California, USA 
 
 

 Most type 2 DM  (n=152) 

 Type 1 diabetes  (n=12) 

 Patients referred by GPs after 
education program 

 Intervention (1 practice):  
o 97 patients  
o *mean age 53.6 years 
o *mean HbA1c  = 11.9% 

 Control  (1 practice) 
o recruited from GMH (n=67) 
o  *mean age 58.6 (23-79) 
o *mean HbA1c = 10% 

 Aim: assess computer recall & nurses 
follow-up of patients 

 Intervention: Comprehensive diabetes 
care service  
o Nurses followed-up patients using 

protocols  
o Computerised tracking of 

appointments, lab tests, SMBG, 
recall system  

 Control: usual care based on group 
health maintenance model 

 Average follow-up 2.25 years 

 84/164  (51%) patients completed  

 Intervention compared with control 
patients:  

 Median HbA1c:  

o 8.7% & 10.4%, (p<0.01) 

 Total cholesterol - median decrease 
1.03mM (p<0.001) & 0.25mM (p>0.05)  

  ↑ testing of: HbA1c, lipids  

 No difference in BP, proteinuria or 
microalbuminuria in those who tested 
negative at baseline  

 High attrition by 3
rd

 year 

 Not intention-to-treat 
analyses 

 Younger Pts & higher 
HbA1c in intervention Gp 
at baseline – no report on 
adjustment 

 Results likely to be 
applicable to a general 
practice setting 

 

 
Couper et al. 
(1999),249 
Australia 
 

 Type 1 diabetes (n=69)  

 Aged 12-7 years,  male & female  

 HbA1c  > 9.0% 

 Intervention (n=37) 
o Mean age 14.2 years 
o mean HbA1c = 11.1% 

 Control (n=32 ) 
o Mean age 14.3 
o mean HbA1c = 10.5% 

 Aim:  examined addition of home visits 
& telephone support by a DEs 

 Intervention: Outpatients clinic +  
o monthly home visits for 6 months 
o weekly telephone support 
o  BG goals set 

 Control:  Usual outpatients clinic 
 

 Follow-up at 6 & 12 months  

 69/69 (100%) patients completed  

 Intervention & control patients:  

 Mean HbA1c at 6 months:  

o 9.7 +/- 1.6%, (P=0.0001)  

o 10.3 +/-2.2, NS 

 ↑adolescent & parental knowledge 
scores (p<0.05) 
 

 No difference in HbA1c at 12 months 

 Groups divided 
geographically  

 Small sample, less power 
to find difference at 12 
months 

 Results not applicable to 
GP setting  

Vrijhoef et al. 
(2001)250 
University 
hospital, 
Maastricht, 
Netherlands   

 Type 2 DM (n=99) 

 Referred by 82 GPs 

 Intervention (n=52) 
o Referred by 22 GPs 
o Mean age 68 years 

 Control (n=47) 
o Referred by 29 GPs 
o Mean age 66 years 

 Aim: To evaluate transfer of outpatients 
from an internist to DNS 

 Intervention:  
o Outpatient care by DNS  

 Control:  
o Usual physician outpatient care  

 Follow-up at 6 & 12 months 

 98/99 (99%) patients completed  

 Intervention compared with control : 

 Mean HbA1c :  
o 8.3%  & 8.8%,  p<0.001 

 In intervention group :  
o Total Cholesterol -0.5mM, (p<0.05) 
o HDL-C + 0.01mM, (p<0.05) but no 

difference between groups 

 GP referred patient to 
either DNS or physician 

 19 (27%) intervention Pts 
on oral agents - nil control  

 Full data not available for 
45 Pts. 

 Results applicable to NP & 
GP comparison 
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Vrijhoef et al. 
(2002)251 
(Maastricht 
study 1990’s) 
Venlo region, 
Netherlands 
 

 Intervention group: 
o 5 general practices with 11 GP, 

sub-group n=20 patients  
o type 2 DM, mean age 64 years 
o mean HbA1c  8% 
o Recruited Sept 1997-April 98 

 Control group: (outpatients)  
o n=23, stable type 2 DM 
o mean age 69 years 
o mean HbA1c  8.5% 

 Aim: to evaluate shared care model 
(diabetes nurse as led care-provider), in 
primary care  

 Intervention: Assessed use of Dutch 
guidelines (as a reference & protocol) 
by GPs in managing type 2 DM Pts  

 Control group: 
o GP as  main care-provider 
o Outpatient consultations 

 Follow-up at 12 months 

 103/175(59%) original patients 
completed  
 

 Intervention compared to control  
 

 Mean HbA1c :  
o 7.4%  & 8.5%,  NS 

 

 Groups not clearly defined 

 Several sub-group 
analyses between those 
with complete & 
incomplete data 

 Results likely to be 
applicable to patients 
managed through an 
outpatient clinic 

 
Davidson et al. 
(2003), 252 Los 
Angeles, USA 
 

 Clinic A -initial intervention (252) 

 92% Hispanic, 2% African American  

 Clinic B  - Initial control (n=252) 
matched for diabetes & 
demographic variables   
o 79% Hispanic, 19% African Am. 
o Initial control but later 114 Pts 

received intervention  

 Clinic C (n=209) recruited later as 
control patients 
o   85% Hispanic, 14% African Am. 

 Aim: to evaluate patient outcomes in 
minority populations assigned to  
follow-up care by trained nurses 

 Intervention: Pts referred by GP, nurse 
directed care under diabetologist: 

o Use of protocols & algorithms for 
glycaemic control  

 114 Pts in Clinic B received intervention 
after 7 months when intervention 
stopped in clinic A 

 Follow-up at 7 to 12 months 

 450/504 (89%) at 6 months  

 450/713 (63%) at 12 months 

 Intervention compared to control  

 Mean HbA1c :  

o 9.8%  & 10.8%,  (p<0.01) 

 Significant increase in screening & 
testing (HbA1c, lipids, retinal, renal) &  
foot exams, diabetes education & 
nutrition counselling 

 No randomisation 

 Possible contamination 
with cross-over design 

 83 Pts lost to follow-up 

 Only HbA1c measured 

 Results likely to be 
applicable to nurse led 
outpatient clinics 

 
King et al. 
(2009) 253 
Salinas, 
California, USA 
 

 2 primary care practices selected:  

 Type 2 DM > 100 patients 

 > 6 months since diagnosis  

 > 18 years of age  

 > 1 CV risk factors 

 Intervention group: 
o 1 general practice designated 
o 34 patients, 51.5% female 
o Mean age 62.8 years 

 Control group: 
o Other practice designated 
o 101 patients, 53.5 female 
o Mean age 61 years 

 Aim: investigate a novel program of 
guidance, by central specialists of mid-
level practitioners in primary care 
centres  

 Intervention: RNs received training in 
ADA guidelines & use of algorithms 
guided by specialists   
o 2-4 weekly telephone consults 
o Bimonthly specialists visits 

 For patients 
o Weekly diabetes clinics  

 Control: no additional services  

 Follow-up at 12 months 

 73/135 (54%) Pts completed  

 Intervention compared to control  

 Mean HbA1c  decrease:  

o 0.46% & 0.06% NS 

 Mean LDL-C  decrease:  

o 6.2 & 10.2mg/dL NS 

 Mean non- HDL-C  decrease:  

o 18.1 & 10.9mg/dL NS 

 Mean SBP:  

o 6.8 &  4.3mmHg NS 

 Mean DBP  decrease: 

o 2.8 &  4.2mmHg NS  

 Small sample size  

 Control subjects showed a 

larger decrease in LDL-C & 
DBP – possibly due to 
intervention not greatly 
different in managing BP 
& lipids  

 Results likely to be 
applicable in practice with 
'mid-level' practitioner 

Abbreviations:  HbA1c,  glycosylated haemoglobin;  DM, Diabetes Mellitus;  GPs, general practitioners;   GMH, group model health maintenance organisation;  SMBG, self-monitoring 
blood glucose;  BP, blood pressure;  DEs, diabetes educator;  NS, not significant (p>0.05);  DNS, diabetes nurse specialist;  Pts, patients;  Am., American;  RN, registered nurse;  ADA, 
American Diabetes Associations;  HDL-C, High density lipoprotein cholesterol;  NP, nurse practitioner;  LDL-C, Low density lipoprotein cholesterol;  DBP, diastolic blood pressure;  SBP, 
systolic blood pressure.   *Significant difference at baseline 
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2.2.1 Summary of non-randomised and non-blinded trials  

In total, six trials were identified that reported on a new or different style of diabetes management 

involving a nurse, used a control group and all reported on HbA1c. Three were carried out in North 

America,248 252 253 two from the Netherlands250 251 and one from Australia.249 

 

The intervention in three trials involved extra diabetes services with a nurse assigned to follow-up 

patients under the direction of a specialist physician,248 252 253 two assigned either a DNS to manage 

patients in outpatient clinics250 or a diabetes nurse at general practices251 and one introduced home visits 

and telephone support.249 Half the trials were based in general practice248 251 253 and the remaining three 

in diabetes outpatient clinics,249 250 252 and involved between 69249 and 713 patients.252  

 

Findings 

Four of the six trials reported significant decreases in HbA1c,248-250 252 one in total cholesterol248 and two 

reported increases in screening.248 252 Significant reductions in HbA1c and systolic blood pressure were 

reported in the intervention group in one trial but were not significantly lower than the control group.253 

Furthermore, one trial reported significantly lower LDL-C levels in the control group compared with the 

intervention group and was attributed to the use of statins,253 summarised below in, (Table 2.4).  

 

Limitations 

The trials were not randomised or blinded making it impossible to rule out selection bias due to more 

innovative practices or clinics or healthier and more motivated patients being assigned to the 

intervention. Additional behavioural changes by clinicians and patients and information bias due to non-

blinding may have lead to an over-estimation of positive effects.  

 

Attrition rates were high in four of the six trials 49%,248 46%,253 41%251 and 27%.252 All trials were of 

sufficient length to detect differences in HbA1c and other CV risk factors between groups, although not 

to detect differences in micro- and macro-vascular events. 

 

In summary, four trials reported significant reductions in HbA1c, one in total cholesterol and two an 

increase in blood testing and screening. Despite the positive findings, the trials were non-randomised 

and non-blinded and likely to have overestimated these beneficial effects. 
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Table 2.4  Summary of findings from non-randomised, non-blinded controlled trials that examined a 

diabetes intervention, involving a nurse, and reported on biophysical and screening 
outcomes. 

 

Study Intervention (n) Comparison (n) Outcomes 

 Biophysical Screening 

Studies with a comparison group and objective measures 

Peters et al. 
(1998)248 USA 

Comprehensive diabetes care 
service  (n=97) 

Usual care   (n=67) 

2.25 years 

↓ HbA1c 

↓Cholesterol   

↑ Screening 

↑ Testing 

Couper et al. 
(1999)249 
Australia 

Home visits & telephone (n=37) 

 

Usual care   (n=32) 

12 months  

↓ HbA1c  Not reported 

 

Vrijhoef et al. 
(2001)250 

Netherlands   

DNS outpatient care  (n=52) Usual outpatient 
physician care (n=47)  

12 months 

↓ HbA1c  

 

Not reported  

Vrijhoef et al. 
(2002)251 

Netherlands 

Diabetes nurse as lead provider  

General practices  (5) 

Patients (n=103) 

GP lead provider  

Outpatients  (n=23) 

12 months 

No effect  Not reported 

Davidson et 
al. (2003)252 

USA 

Diabetologist/nurse care (n=252) 

Later (n=114) control patients  

Usual care (n=252) + 

(n=209) at later date 

12 months 

↓ HbA1c  

 

↑ Screening  

↑ Testing 

King et al. 
(2009)253 

USA 

Training for RNs by specialists 
clinics/telephone support (n=34)  

General Practices (1) 

 Control practice (1) 

 Patients (n=101)   

 12 months 

No effect  Not reported  

Abbreviations: HbA1c, glycosylated haemoglobin; ↑,increase; ↓, decrease; DNS, diabetes nurse specialist;  
GP, general practitioner;  RNs, registered nurses. 
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2.3 Non-randomised, Non-blinded, Quasi-experimental Studies  

Eleven studies were identified that examined a diabetes intervention that included a nurse in managing 

diabetes patients. Only six of the studies reported on HbA1c, with the majority reporting on screening, 

foot assessments, and non-objective outcomes such as self-monitoring blood glucose levels, medication 

compliance and patient knowledge. Each study is described below, summarised in (Table 2.5), and their 

findings tabulated in (Table 2.6). 

 

Studies reporting on HbA1c and other patient outcomes 

Graff et al. (1995)254 from the US, evaluated an expanded specialist nursing role that had been developed 

nationally in the early 1990s, in a large Northwest Health Maintenance Organisation in Puget Sound, 

Seattle. The specialised nursing role was designed to improve management in a defined population of 

450,000 patients including diabetes patients and involved 17 physicians, 1300 registered nurses and 

several general practices. Initially, the specialist nurses identified individual diabetes patients and aimed 

to raise provider’s awareness (including all clinical and administrative staff) of ideal management criteria 

based on the American Diabetes Association. Clinical staff were educated on enabling patients to self-

monitor their BGLs and were encouraged to use the American Association of Diabetes Educators core 

curriculum. A central computerised registry was developed for all diabetes patients that included 

biophysical measurements, foot examinations, retinal and renal screening, self-monitoring blood glucose 

levels, the number of visits with registered nurses and other specialists and emergency room visits and 

hospitalisations. Random auditing of patients was introduced at several general practices, with feedback 

presentations given by the specialist nurses on individual practice and patient progress to all medical 

staff and later, at the request of the physicians, to all clinical staff in promoting a team approach in 

managing diabetes patients. The presentations were well received and stimulated debate around 

improving services. In particular, it was noted that standards of care were met in practices where more 

than 50% of the patients with diabetes were managed by a registered nurse.  

 

Its effectiveness in reducing risk factors related to diabetes complications, coordinating patient care and 

education, creating resources for patients and staff, and in collection, monitoring and analysis of patient 

data were evaluated. After six months, mean HbA1c decreased from 15% to 9% in one practice in 18 

patients, eye examinations increased from 44% to 64% of patients as did planned consultations with a 

corresponding decrease in acute consultations. 

 

As part of the same large health organisation described above,254 McCulloch et al. (1998),217 reported on 

a population-based centrally coordinated chronic care programme commenced in 1994. It aimed to 

improve patient health and clinical status, satisfaction and cost of care in patients with diabetes. The 

elements of the program were based on an integrated model of delivery of effective care to the 
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chronically ill. Essentially the program included an updated on-line registry of patients with diabetes, use 

of evidence-based guidelines on screening and management, improved support for patient self-

management, group visits, and the introduction of a diabetes expert care team (diabetologist and a 

certified nurse diabetes educator). This concept was derived from the British chronic care mini-clinic 

model where 6 to 10 patients attend for a half-day group clinic appointment; and where each patient is 

assessed, receives a pharmacist evaluation, consults with a nurse regarding their self-management needs 

and with physician attendance at a facilitated group session. 

 

The ongoing evaluation of this program involving 200 primary care providers with approximately 15,000 

diabetes patients showed increased provider and patient satisfaction, use of electronic diabetes 

registries, rates of retinal screening, documented foot examinations and testing for both 

microalbuminuria and HbA1c.  

 

Graber et al. (2002)255 from Vanderbilt, Tennessee, USA, reported on patients with unsatisfactory 

glycaemic control, who were referred to endocrinologist-directed teams of diabetes educators and 

dietitians for an intensive three month follow-up program. Of the 568 patients referred, 350 completed 

the program and were included in the analyses. During the program patients were consulted at least 

weekly, with appropriate adjustments made to insulin and other glycaemic medication, and individual 

education was provided on diet, exercise, self blood glucose monitoring, medication adherence, foot 

care and the importance of screening.  Mean HbA1c decreased by 1.7% (95% CI 1.4% to 1.9%) in the first 

350 patients who completed the program. 

 

In a UK study, Yong et al. (2002),256 from North Liverpool, evaluated the effect of a nine month change in 

care in 43 insulin-treated patients (33% had type 1 DM) with 'poor glycaemic control' (HbA1c >7.5%). The 

intervention was delivered by a DNS and involved education, dietary advice and insulin adjustments. At 

six months 63% of patients showed an improvement in HbA1c, with either HbA1c <7% or had reductions 

>1%. However the remaining 37% showed a significant increase in HbA1c. The authors suggested that 

the intervention be targeted toward responsive patients but assessment of responsive patients was not 

defined, nor analyses reported between those using prescribed medication and those who discontinued, 

nor separately for those with type 1 and 2 DM.  

 

Mackey et al. (2005)257 from Texas, USA, evaluated a program involving changes in the management of 

patients with diabetes in one nurse practitioner-managed clinic aligned with a large health organisation 

and the University of Texas health services. This new management system was commenced in 1991 and 

involved all staff in a performance based evaluation, a process of change and patient care, redesigning 

the delivery system, activating patients to become more involved in their own care and using an  
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electronic medical record. Of the total 44 patients initially enrolled at the practice, 26 patient records 

were available for pre and post comparisons 12 months later. No significant difference was found in 

HbA1c although significant improvements were noted in smoking cessation (30%) and LDL-C 24mg/dL 

(p=0.01), and in assessments, screening and positive behavioural changes (associated with increases in 

lipid and hypertensive medication use).  

 

Mullen  et al. (2006)258 from the, East Coast, USA, reviewed the effectiveness of a new management 

program involving a diabetes nurse assigned to coordinate care for patients with type 1 and type 2 

diabetes with HbA1c values >8%.  Patients (n=103) were selected following discharge from a large 

tertiary military medical treatment facility. This new role for the registered diabetes nurse involved 

weekly telephone calls, education classes for patients and provider feedback. An algorithm was used to 

make treatment adjustments and consultations for education and nutrition, in addition to continuing 

diabetes education by specialists. Six months after discharge a significant reduction in HbA1c, total 

cholesterol and LDL-C was found in 18 before and after paired-comparisons.  

 

Taylor et al. (2007)259 also from the US, accessed the effect of a new management system, based on an 

aviation management program to improve communication and safety, in 619 diabetes patients enrolled 

in a primary care clinic managed by the School of Nursing at Vanderbilt University, Nashville, Tennessee. 

Essentially the intervention consisted of task redistribution, standardised communication methods and 

the development of a check list to help with decision-making. A quasi-experimental study design was 

used with a time-series analysis comparing pre and post intervention testing of staff and patient 

outcomes. A non-significant decrease in HbA1c of 3.28% and a significant decrease in the proportion of 

those with an HbA1c <7% HbA1c in a time-series analyses (p=0.04) was reported. Despite the lack of 

improvement in HbA1c, a beneficial increase in the proportion of patients with microalbuminuria 

<30mg/L (p=0.03) was reported after 4 months, although overall improvements in the percentage of 

patients meeting targets, based on American Diabetes Association guidelines and testing for HbA1c, 

were not met.  
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Studies that reported on non-objective measurements  

Joseph (1989),260 USA evaluated a new nurse-led foot clinic at the Veterans Administration Medical 

Centre in San Diego.  Protocol was developed for all patients with a history of at least one lesion and an 

appointment made to attend the clinic. One hundred patients, who had prior lesions that had healed, 

were referred and of those 86 were free of lesions and followed-up at the foot clinic for six months. Only 

12% of patients become independent of the clinic with the most problematic care identified as trimming 

toenails (due to poor vision, decreased foot sensitivity and lack of affordability of a professional service). 

Typically patients attended two to four monthly follow-up visits. Fourteen patients developed lesions 

and were referred to physicians, while a further five patients developed calluses during the follow-up 

period. Wearing of unsuitable shoes appeared to be most strongly related to those who developed new 

lesions or calluses.  

 

In a study carried out in the UK, MacKinnon et al. (1989)261 employed a specialist diabetes nurse to 

gather information on diabetes services and care provided, in 104 general practices in Sheffield, between 

1985 and 1987 and evaluate the standard of care. Two years following the initiation and development of 

the new diabetes services, the proportion of general practices offering services increased from 15 - 20% 

to 50 - 80% with respect to those employing PNs, having diabetes registers for recall and follow-up, 

education of patients and screening for retinopathy. 

 

From South Africa, Coleman et al. 1998262 described the design and implementation of a nurse-led non-

communicable disease clinic service in a rural resource-poor area which initiated improved care and 

aimed to lower risk factors associated with diabetes complications in patients and reduce hospital visits. 

Nurses often provide PHC to those in rural area working in isolated clinics with limited drugs and 

equipment.  Early in 1993, models of non-communicable disease management were reassessed and 

changes were made and evaluated in the Hlabisa district in KwaZulu-Natal. Essentially the changes 

involved up-skilling and supporting the PHC nurses in managing hypertension and diabetes, using an 

algorithm to improve the management of diabetes in isolated rural clinics, and encourage those with 

chronic conditions to visit the clinics rather than the hospital providing care for those living in rural areas. 

Although monitoring was based on symptoms, nurses working alone (with monthly support visits by 

physicians) achieved control in 68% of patients with hypertension, 82% with non-insulin dependent 

diabetes and 83% with insulin-dependent diabetes, and medication adherence significantly improved. 

Thus in a resource-poor area in a developing country, nursing staff managed to control hypertension in 

most patients with non-insulin dependent diabetes and sustain motivation for treating largely 

asymptomatic conditions. 
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Piette (2000)263 from the USA, evaluated how satisfied participants (n=256) were after receiving 

automated telephone calls during two RCTs, described above in (Section 2.1).231 Of the participants, 43% 

had annual incomes less than $10,000, over 50% were non-white patients, and were either enrolled at a 

country clinic (n=124) or the Department of Veterans Affairs clinic (n=132). Their mean HbA1c was 8.4%. 

Participants from the country clinics tended to have more risk factors for diabetes-related complications, 

low income, little formal education and obesity. Of the 256 participants contacted, 85% were satisfied 

with the automated calls and 76% would choose to receive those in the future. Despite this, 16% found 

the calls intrusive. 

 

Mumba et al. (2007)264 from Tanzania, Africa, which has witnessed an increase in diabetes and its 

associated complications, evaluated the use of eye services in rural areas, before and after education on 

retinopathy by nurses and the offer of a free retinal screen. Of the 316 people attending the clinic and 

enrolled in the study, 59% reported undergoing a dilated fundus examination since their diagnosis, 29% 

had a fundus examination in the previous year and 21% had never had an examination prior to the study. 

Following the intervention, 47% of patients had an examination compared with only 29% prior to the 

education and offer of a free retinal screen. Moreover, knowledge that diabetes damages the eye was 

most strongly associated with having had a dilated fundus examination prior to the study. 
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Table 2.5 Summary of non-randomised, non-blinded studies, with no control group, that examined the effect of a diabetes intervention, involving 
 nurses, on HbA1c and / or other patient outcomes. 

Study Sample Aim/Intervention or change in care Results Comment 

 
Graff et al. 
(1995),

254
 

Seattle, USA  
 
 
 
 
 
 
 
 
McCulloch 
et al. 
(1998),

217
  

Seattle, USA 
 

 Large health maintenance 
organisation (HMO) 

 450,000 patients 

 17 Physicians 

 1,300 RNs 

  Focused on 3 patient groups 
o Diabetes patients 
o Patients with multiple sclerosis 
o Pregnant adolescents 

 

 Aim to test population-based 
management roles for nurses  

 Intervention: Specialist nurse (diabetes 
nurses clinician) established system for 
coordinating patient care 
o  Registry introduced with    

 patients test & screening results 
o Feedback to staff on practice  
o Feedback on individual patients 
o Telephone support by nurses 

  Follow-up at 6 months 

 Standard met in >50% of Pts managed 
by an RN 

 Average HbA1c reduced  
o  15-9% in 18 patients/1 practice 

 Patient follow-up increased: 
o  4 / year for type 1 & 
o  2 / year for type 2 

 Lunch-time courses for staff  
o To review patients & initiate 

assessment & care  

 No other outcomes reported 

 Results likely to be 
applicable to large PHO 
with several general 
practices 
 

 Expensive to instigate 
and time required by 
PNs and physicians  

 450,000 patients (as above) 

o 200 primary care providers 
o 15,000 diabetes patient 

 

 Initiated in 1994 
 

 

 Aim: Ongoing evaluation to improve 
primary care delivery of population-
based chronic care  

 Intervention: Centrally coordinated care 
with DEs in  
o Updated patient register  
o Use of guidelines 
o Improved support for patients 
o Group clinics  
o  Introduction of expert team  

 Follow-up at 1 to 4 years 

 Annual random sample reduction in  
smoking prevalence:  
o 14 to 10% reduction in 2 years  

 

 Increase in:  
o Provider & patient satisfaction 
o Use of register & HbA1c tests  
o Retinal screening 
o Microalbuminuria  testing 
o Documented foot exams 

 

 No Pt outcomes 
reported 
 

 Results likely to be 
applicable to large PHO 
with several general 
practices  

  
Graber et al. 
(2002),

255
 

Tennessee, 
USA 

 568 Pts referred to program by 
primary care physicians 
 

 10 years mean duration of diabetes 
o 350 diabetes patients  
o n=100 29% (type 1 DM) 
o n=156 71% (type 2 DM) 

 

 Aim:  Improve patients with 
unsatisfactory glycaemic control  

 Intervention: 12 week intense 
diabetologist directed DEs & dietitians 
program 
o   Weekly Pt contact/phone with DEs 
o Changes in insulin / hypoglycaemic 

agents 
o Patient counselled in diet, exercise, 

SMBG, medication adherence, foot 
care, screening 

o Follow-up at 3 months 

 350/568 (62%) completed  

 Mean HbA1c decrease: 
o 1.7% ( CI 95% 1.45 - 1.9%) 

 

 Increase in hypoglycaemia: 
o *1.6 episodes/week in those using 

insulin 
 

 No change: 
o Body weight  
o Self-reported daily exercise 

 High attrition rate 
 

 Not intention-to-treat 
 

 Results likely to be 
applicable in secondary 
care setting or large 
PHO  

 

 Short duration 
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Yong et al. 
(2002),

256
 

Liverpool, 
UK 
 

 Aim: Evaluated the progress of Pts 
referred to diabetes nurses with the 
aim of improving HbA1c 
 

 HbA1c > 7.5% 

 Insulin treated 

 Intervention – 9 months:  
o 43 patients  (33% type 1 DM) 

 Intervention: Referred to secondary 
service and assigned a DNS:  
 

 Intervention: 
o Patient re-education 
o Dietary advice 
o Insulin adjustment 

 

 Follow-up at 9 months 

 Improvements in HbA1c: 
 
o 63% of Pts either achieved HbA1c 

<7% or reduction >1% 
 

o 37% showed a significant increase 
in HbA1c 

 Pre and post HbA1c 
comparisons 

 Results likely to apply 
to patients referred to 
secondary services 

 Type 1 & 2 Pts treated 
equally 

 Concern - HbA1c <7% in 
type 2 DM Pts 

 
Mackey et 
al. (2005),

257
 

Texas, USA 

 University of Texas Health Services 
(UTHS) later joined primary care 
practices in USA that used new 
software 

 Services to 12,000 patients / year 

 150,000 patient consults data 
o 44 patients with DM 
o 26 (59%) had complete data 

 Aim: to examine changes  

 Intervention: NP-managed clinic 

 Prioritised performance  

 Involved all staff in patient care 
o Redesigned care delivery 
o Pts encouraged to self-care  
o Electronic medical records 

 Follow-up at 12 months 

 Improvements in Pre and post: 
o 16% SMBG  
o 27% foot examinations 
o 30% ophthalmology referral  

o 25%, 35% diet & exercise education  
o 20% ACE inhibitor 
o 27% statin use 

 30% decrease in smokers 

 Small sample  

 41% lost to follow-up  

 Not intention-to-treat  

 Results likely to apply 
to a general practice 
setting with NP or 
equivalent  

 
Mullen et al. 
(2006),

258
 

East Coast, 
USA 

 Patients selected after discharge 
from a large medical facility (103) 

 Mean age 60 years (29-80) 

 Type 1 & type 2 DM 

 Pts only included in analyses if  
HbA1c <7% & completed program: 
o n=53 patients (19 all data) 
o 37 were male, 16 female 
o 18 pairs for analyses 

 Aim: To evaluate effect of nurse case 
management program 

 Intervention: RN case manager 
o Weekly calls 
o Provider feedback 
o Algorithm used for treatment 
o Nutrition education   
o Ongoing CDE for RNs 

 Follow-up at 6 months 

 53/103 (51%) completed  

 Before/after comparisons (n=36): 

 Mean HbA1c difference  
o 2.5% (p<0.05) 

 Total cholesterol  
o 48mg/dL (p=0.01) 

 LDL-C:    
o 17mg/dL (p=0.045) 

 TAGs:  94mg/dL (p=0.01) 

 Small sample 

 Not intention-to-treat 

 Retrospective medical 
records used – testing 
may have changed 

 Results likely to be 
applicable to 
outpatients & large 
general practices 

 
Taylor et al. 
(2007),

259
 

Nashville, 
Tennessee, 
USA  
 

 Primary care clinic managed by 
Vanderbilt School of Nursing 

  From Inner-city public housing 
development 
o 619 patients  
o 379 females 
o 42% White, 39% Black 
o Mean age 51 years 

 

 Aim: to assess the effect of a new 
management system 

 Intervention: Based on crew resource 
management with APN 
o Diabetes care checklist used 
o Work re-distribution 
o Patient targets set 
o Use of  ADA guidelines 
o Check list for decision-making  

 Follow-up at 4 months 

 Pre & post test comparisons 

 Percentage  HbA1c <7: 
o 32 to 28.5% (p=0.14) 
o Time series analysis (p=0.04) 

 

 Percent  microalbumin <30mg/L 
o 38 to 43% (p<0.02) 

 

 38.5-41%  all outcome targets NS 
 

 Pre & post testing  

 Lab changes  

 Short follow-up  

 Results likely to be 
applicable to shared 
care general practice  
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Studies reporting only non-objective measures 

 
Joseph et al.  
(1989),

260
 

San Diego, 
USA  
 

 Outpatients foot clinic 
 

 Patients (n=86)  

o Initial physician assessment 

o History of foot lesions but not 
currently 

o Aged 50 – 80 years 

 

 Aim: Evaluate effect on new foot lesions 
of diabetes foot clinic  

 Intervention: nurse-led foot clinic 

 Referral by podiatrist 

 Followed-up by nurse:  
o Foot assessment, foot care, shoe 

wear, patient education 
o Referral to physicians if lesions  

 Follow-up at 6 months 

 100 patients referred - 86 lesion free 
& followed-up: 
o 14 developed lesions & referred   
       to physicians 
o 5 developed calluses 
o 9 of those 19 had been wearing  
      unsuitable shoes 
 

 No other outcomes reported  

 No comparison with 
pre-clinic patient data 
 

 Intervention focused 
only on foot 
management  

 

 No risk factor 
assessment or 
management 

 
MacKinnon 
et al. 
(1989),

261
 

Sheffield, UK  
 

 Population of 550,000 
 

 130 general practices 
 

 Data on 104 general practice  
 

 Practices with PNs  (n=20)  
 

 1985 to 1987 
 

 Aim: to develop standards for diabetes 
care in general practices  
o Intervention: DNS collected data on 

diabetes services (staff, facilities & 
organisation) 

o Commenced diabetes register  
o Information & support given to 

develop services 

 Follow-up at 2 years 

 104/130 (80%) general practices  

 Service improved in 60 practices 
o Increases in GP services: 
o 20 to 59 employed PNs  
o 16 to 82 using a register, recall & 

follow-up  
o 6-60 provided services 
o 14 to 60 foot assessments  
o 13 to 57 patient education  
o 15 to 51 retinopathy screening 

 Pre-post GP service 
comparisons  
 

 No comment on 44 
practices where 
services not increased  

 

 Results likely to be 
applicable to general 
practice setting 

 
Coleman et 
al. (1998),

262
 

Hlabisa 
district in 
KwaZulu-
Natal, South 
Africa. 
 

 Population of 205,000 
 

 200 primary care providers 
 

 Life expectancy 63 years 
 

 Patients:  
o Rural isolated clinics 
o Mean age 53 years 
 
 
 

 Aim: Implementation of nurse-led non-
communicable disease service 
Intervention: Diagnostic & treatment  
protocols were introduced using only 
essential drugs & appropriate 
technology 
o Up-skill & support  of PHCN  
o Managing hypertension / BGLs  
o Algorithm for insulin adjustment 
o Pts encouraged to visit clinics  
o Monthly physician support  
o Symptomatic management  

 Follow-up at  24  months 

 Improved control of risk factors: 

o 68% of patients  hypertension  
o 82% with NIDDIM  

 

 Patient reported medication 
adherence 

o 79 to 87% (p=0.03) 
 

 Self-report adherence  
 

 Results only likely to 
be applicable in rural  
developing countries 

 

 Aim to decrease visits  
   & burden on hospitals 
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Piette et al. 
(2000),

263
 

USA 

 Mostly type 2 diabetes  
o n=256 patients  

o Veterans Affairs (VA) clinic 
(n=132) & 

o Country clinic (n=124) 

o low income adults 

o >50% non-white patients 

 Aim:  evaluate Pt satisfaction receiving 
automated telephone calls during their 
participation in RCTs (outlined in table 
2.1 % 2.2) 

 Evaluation of automated telephone 
system & telephone data 

 Follow-up at 12 months 

 Findings: 

o 85% satisfied with calls 

o 76% would choose calls again 

o 16% found the calls intrusive 

 

 No Pt outcomes  

 Resources reported 

 Results unlikely to be 
applicable to general 
practice or secondary 
services in NZ 

 
Mumba et 
al. (2007),

264
 

Tanzania, 
Africa   

 Rural outpatient Clinic 

o All patients invited >18 years            
                                              (n=316) 
 

 Aim: to measure current use of 
retinopathy services & eye 
examinations after education  

 Intervention: Education  by a nurses on 
retinal complication 
o increase patient knowledge  
o free retinal screen  

 Follow-up at 6 months 

 Following education increased 
knowledge: 

o OR=7.34 (95% CI 4.7-11.6) 

 Pre & post retinal screen: 

o 29%  & 47%  

 Results likely to only 
apply to those in 
developing countries 
attending rural clinics  

Abbreviations:  HbA1c,  glycosylated haemoglobin;  RN, registered nurse;  Pt/s, patient/s;  PN, practice nurse;  Primary Health organisation (PHO); DEs, diabetes educators;  
DM, Diabetes Mellitus;  SMBG, self-monitoring blood glucose;   ACE, angiotensin converting enzyme;  CDE, continuing diabetes education;  RN, registered nurse;  CDE, 
certified diabetes educator;  LDL-C, Low density lipoprotein cholesterol;  TAGs, triglycerides;  APN, advanced practice nurse;  ADA, American Diabetes Association;  NS, no 
significant difference;  Lab laboratory;  DNS, diabetes nurse specialist;  GP, general practice;  PHCN, primary health care nurses;  BGLs, blood glucose levels;   
NIDIM, non-insulin dependent diabetes;  NZ, New Zealand.  
*Significant difference between comparisons. 
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2.3.1 Summary of non-randomised, non-blinded, quasi-experimental studies  

In total, 11 non-controlled intervention studies were identified that reported on a new or different style of 

diabetes management that involved nurses delivering the intervention or increased their role in co-

managing patients. Seven reported on risk factors associated with diabetes-related complications and of 

those only four reported on HbA1c. Seven of the studies were carried out in North America,255 257-260 263 

including one study group reporting in two papers,217 254 two each in the UK256 261 and South and Sub-

Saharan Africa.262 264 

 

Four study groups assigned a nurse to manage and follow-up diabetes patients under the direction of a 

specialist physician,255 256 258 259 three introduced diabetes clinics or reorganised diabetes services in general 

practices258 261 262 and one introduced chronic care management.217 Telephone support was also included in 

two of the studies.254 255 Of the three remaining studies, one each introduced an automated telephone 

service,263 a foot clinic260 and one delivered education on retinopathy in rural Africa with the aim of 

increasing retinal screening and medication compliance.264 Three studies were large population-based 

studies involving up to 200 primary care providers and 550,000 patients217 254 261 262 and the remaining 

studies were based in either general practices or diabetes clinics and included between 43256 and 619 

patients.259  

 

Findings 

Four of the five studies that evaluated HbA1c reported reductions,254-256 258 two reported reductions in LDL-

C or total cholesterol257 258 and one in triglycerides.258 Two study groups reported reductions in the 

proportion of those smoking217 257 and one study group in microalbuminuria.259 In addition, five study 

groups reported increases in screening,217 257 259 261 264 two each reported improvements in foot lesions or 

foot assessments,260 261 medication compliance257 262 and one each in self-monitoring BGLs257 and 

satisfaction with automated telephone calls.263 

  

Limitations  

None of the studies were randomised or blinded increasing the likelihood of selection bias and 

information bias and an over-estimation of positive effects. Furthermore, all four studies that examined 

HbA1c reported significant reductions - a greater proportion than the RCTs suggesting an over-estimation 

of positive effects or publication bias. Moreover, attrition rates were either high ranging from 38% to 49% 

255 257 258 or not reported with the exception of one general practice based study.261 In addition, two studies 

were less than six months duration although both reported significant changes in HbA1c, one beneficial255 

and one negative.259   
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In summary, four studies reported significant reductions in HbA1c and one, a reduced proportion of 

patients with an HbA1c<7% in a time-series analysis. A further two reported decreases in LDL-C, in 

triglycerides and one in microalbuminuria. Five of the eleven studies reported only non-objective 

measures with all reporting improvements in at least one outcome. 

 

Major limitations of these studies included no comparison group, non-randomisation of patients or 

general practices, an inability to blind clinicians and patients to the interventions, short to mid-length 

duration, limited reporting on important clinical outcomes and a high probability of over estimating of 

beneficial effects. Despite these limitations, each study group recognised deficiencies in the existing 

diabetes services or their limited ability to reach patients who were most disadvantaged. All interventions 

were practical and continued through the experimental period with study groups reporting increases in 

documentation, screening, medication compliance, patient satisfaction with new services and improved 

patient knowledge.  In addition, two studies reported reductions in smoking, including a 30% reduction in 

one over 12 months257 indicating other major risk factors were targeted, in contrast to the RCTs, reviewed 

above, where HbA1c was the pre-determined outcome and focus of the intervention. Overall, these 

studies demonstrated what interventions work, in a wide range of settings from rural areas in developing 

countries to large organised care institutions in the US. Furthermore, most outcomes reported are 

intermediary in improving risk factors for diabetes-related complications and ultimately their reduction. 
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Table 2.6  Summary of findings from non-randomised, quasi-experimental studies, with no control 
group that examined a diabetes intervention & reported biophysical and other outcomes. 

 

Study Intervention (n) Follow-up Biophysical outcomes Screening/other 

Graff et al. 
(1995),

254
 USA   

McCulloch et 
al. (1998),

217
 

USA 

New system of care through large 
health organisation       (n=450,000) 

6 months 
↓ HbA1c (selected   

     Patients) 

 

Integrated chronic care model  

Primary care providers (200) 

Patients (15,000) 

1 -  4 years ↓Smoking   ↑ Screening 

 Graber et al. 
(2002),

255
 USA 

Diabetologist,  DEs, dietitians 
program (350) 

3 months ↓ HbA1c  
 

Yong et al. 
(2002),

256
 UK 

Assigned DNS (43) 9 months ↓ HbA1c (67%) 
 

Mackey et al. 
(2005),

257
 USA 

NP-managed clinics (44) 

Patients 12,000 / year   

Consults 150,000 / year 

12 months ↓ LDL-C 

↓Smokers 

↑ SBGM 

↑ Screening  

↑ Medication use 

Mullen et al. 
(2006),

258
 USA 

RN case manager (53) 

18 paired samples 

6 months 
↓ HbA1c  

↓ Total Chol & LDL-C  

↓ TAGs 

 

Taylor et al. 
(2007),

259
 USA 

New management system with 
APN (619)  

4 months 
↓ microalbumin  

↑ Pt  HbA1c >7% 
↑ screening  

Studies with no control group and non-biophysical outcome measures  

Joseph et al.  
(1989),

260
 USA 

Nurse-led foot clinic (86) 6 months  ↑ Foot care 

MacKinnon et 
al. (1989),

261
 UK 

Evaluation % reorganisation of 
general practices services  (104) 

24 months 
 ↑  Feet assessed 

↑ Screening  

↑ Services 

Coleman et al. 
(1998),

262
 South 

Africa 

Diagnostic & treatment  protocols 
introduced to nurse 

primary care providers (200) 

24 months 
 

↑ Medication    
     compliance 
 

Piette et al. 
(2000),

263
 USA 

Automated telephone system (256 )  12 months 
 ↑ call satisfaction 

Mumba et al. 
(2007),

264
 Africa 

Retinopathy education  (316) 6 months 
 ↑ Knowledge 

↑ Screening (eye) 

Abbreviations:  HbA1c, glycosylated haemoglobin;  ↓, decrease;  ↑,  increase;   DE, diabetes educator;  DNS, diabetes 
nurse specialist;  NP, nurse practitioner;   SMBG, self-monitor blood glucose;  RN, registered nurse;   LDL-C, low density 
lipoprotein cholesterol;  Total Chol, total cholesterol;  TAGs, triglycerides;  APN, advanced practice nurse.
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2.4 Cross-sectional Surveys  
 

In this section, cross-sectional surveys were identified and reviewed that gathered information on nurse’s 

demographic characteristics, practice or service details and the type of management or care carried out 

for diabetes patients who attended a general practice or clinic attached to a secondary service or during a 

home visit. All groups of nurses sampled in the surveys were involved in the management of patients with 

diabetes in the community, regardless of their primary or secondary health care affiliation.  Prior to this 

review, potential bias in surveys is briefly discussed. 

 

2.4.1 Bias in surveys 

The surveys reviewed in the following sections were assessed for internal and external validity with 

comments made in (Tables 2.7 and 2.8). 

 

Internal validity 

To ensure internal validity, selection and information bias should be minimised along with confounding 

when making associations between dependent and independent variables.  

 

 Selection bias  

To ensure that nurses surveyed represent their wider nursing group along with inferences made from the 

analyses - participants should be randomly selected or completely sampled and attain a high response 

rate. 

 

 Information bias  

Two potential types of information bias, differential and non-differential, should be minimised.  

 

 Differential (systematic error) or recall bias is where participants tend to report more favourable 

or acceptable outcomes that lead to a false or exaggerated positive outcome. This can be minimised by 

referring participants to written records or validating self-reported information using a second objective 

source of information.  

 

 Non-differential (random) error or incorrect recall by participants, without positive or negative 

effects on outcomes examined, can be minimised by using objective measures and written records. 

However, where this is not possible, such as self-reported behaviours, information should be validated 

using a second or recorded source of information and their correlation assessed. 
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 Confounding  

Confounding variables may lead to an over or under estimation of the true strength of an association 

between dependent and independent variables depending on whether they are negative or positive 

confounders, respectively. Confounding variables are those that are associated with a risk factor and the 

outcome of interest221 such as cigarette use and alcohol consumption and risk of a myocardial infarction. 

 

External Validity  

External validity refers to the extrapolation of survey results to the wider population from whom the 

participants were selected. For example, nurses sampled should represent the wider group of nurses in 

their demographical area and ideally nationally assuming there are similarities in education, training, 

patients and work setting.  

 

Power and precision  

As discussed above, surveys need to have sufficient numbers to detect associations between risk factors or 

predictors and independent variables with more participants needed to detect weak associations.  

 

Description of cross-sectional surveys 

A total of 14 cross-sectional surveys were identified that reported on the role nurses play in the education 

and management of people with diabetes living in the community. Five of the surveys were carried out in 

the UK,265-269 five in the US,218-220 270 271 two in NZ, which were written in one report,272 and one each in the 

Netherlands273 and South Africa.274 In all surveys nurses were asked to complete self-administered 

questionnaires and in two, additional face-to-face interviews were conducted.265 274 The surveys carried 

out in the US, the Netherlands and South Africa will be described in the following (Section 2.4.2), followed 

by the seven from the UK and NZ, as the groups of nurses sampled and health care services are most 

similar (2.4.3).  
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2.4.2  Cross-sectional surveys from the USA, Netherlands and South Africa  

The seven surveys described in this section and summarised in (Table 2.7), include five from the US and 

one each from the Netherlands and South Africa. Four surveys sampled diabetes educators and one each 

sampled nurse practitioners, DNS and PHC nurses - all of whom are involved in the management of 

diabetes patients in the community.  

 

Cypress et al. (1992),219 from the US, surveyed 108 Diabetes educators practicing in New York in order to 

assess their current roles, responsibilities and use of behavioural strategy techniques in managing patients 

with diabetes. Questionnaires were posted, in reply-paid envelopes, to all 240 members of the 

Metropolitan New York Chapter of the American Association of Diabetes Educators (AADE), 119 of whom, 

completed and returned the questionnaires from either their workplace or home - resulting in a 49.5% 

response rate.  Of the returned questionnaires 108 were included in the analyses. The majority of 

respondents were registered nurses (n=74) and dietitians (n=25) and the remaining seven respondents 

included four physicians, two psychologists and one health educator. Approximately, 75% of the nurses 

carried out standard patient education roles and 20 to 30% performed traditional medical roles (e.g. 

adjusted oral hypoglycaemic medications), prescribed diet and exercise, 42% adjusted insulin although 

only a small proportion carried out physical examinations (8.1%) or prescribed medication (9.7%). Less 

than half of the respondents had received formal training in the use of behavioural strategies - believed to 

be positively associated with supporting positive patient behavioural changes.  

 

Goodman et al. (1997),274 from South Africa, audited staff knowledge, attitudes and practice with the 

intention of improving primary care for diabetes patients, in areas populated by 'Black South African' 

people, attending large day-hospitals in Cape Town. The principal members of staff working in the 

diabetes clinics, or 'club' as referred to by the clinical staff, were identified by the 'sister in charge' of each 

of the 12 day-hospitals and included in the audit. Diabetes clinics were held two to three days each week, 

with 25 to 85 patients attending each clinic. Thirty-five staff members, who had been employed for at 

least 5 years, were identified and administered questionnaires during a 40 minute, private, face-to-face 

interview. Of those interviewed, 23 were nurses and included 10 PHC nurses, seven were registered 

nurses, six staff nurses (SN) and 12 physicians. Most staff nurses (83%), but far less PHC (20%) and 

registered (26%) nurses, had received post-registration diabetes training. During the interview, all staff 

were asked about their knowledge of diabetes and the recognition and care of diabetes complications 

including renal and peripheral vascular disease and peripheral neuropathy.  

 

Although most nurses knew the most common potential diabetes complications, a large proportion lacked 

knowledge in pathophysiology related to identifying type 1 or type 2 diabetes and risk factors for 

complications, with most nurses unable to state many of the complications associated with hypertension.  
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Less than 50% could state two or more symptoms of hypoglycaemia and when emergency hospital care 

was needed.  Attitudes towards other staff members and patients and suggestions for improving 

communication and the operation of the diabetes clinics were elicited during the interview. Deficiencies in 

in-service training were highlighted by participants, with evident gaps in knowledge and communication 

problems between nurses and physicians, and between nurses and patients. Respondents recommended 

in-service training and meetings with managers to improve communication. Despite these deficiencies 

most staff enjoyed and believed in the value of their work.   

 

From the US Kaufman et al. (1999),220 surveyed 97 members of the AADE, listed in the state of Georgia in 

1995, with the aim of identifying and describing their practice trends.  A self-administered questionnaire 

was mailed to either the residential or business address of all 221 members, of whom 97 (44%) completed 

and returned the questionnaire. The majority of respondents were either registered nurses (60%) or 

dietitians (28%), 12 were from other health professional groups and nearly 10% had been diagnosed with 

diabetes. Sixty-two percent of respondents were certified diabetes educators, nearly 40% had a graduate 

degree, the majority worked in an outpatient’s department (48%) and 66% focused primarily on diabetes 

care. The most common role was educating patients about their diabetes, with most respondents being 

'frequently' or 'always' involved in educating patients about diabetes (90%), and advised on dealing with 

emergencies (82%) and foot care (75%). At least 55% of respondents performed at least one traditional 

medical role, which was most commonly to follow-up on abnormal laboratory test results (55%) and about 

half prescribed diet and exercise regimens. About one third of respondents carried out physical exams to 

assess for complications, ordered laboratory tests and prescribed medications, while 26% and 23% 

adjusted insulin and hypoglycaemic medication, respectively. However, less than 50% of respondents 

indicated they used behaviour modification strategies in educating diabetes patients, despite its 

documented value.275 276  

 

In another US study Tomky et al. (2000),270 surveyed Diabetes educators in 1999, during an AADE 

conference in Orlando, Florida. The purpose of the survey was to elicit what patient data were being 

collected, its frequency and what motivated members to collect this data. Analyses revealed that diabetes 

educators want and need better collection methods, and many wish to learn more about measuring 

diabetes education outcomes. Of the 2,900 conference attendees given the survey questionnaire, only 

24% completed and returned the survey, 75% of whom were registered nurses and 20% dietitians. Data 

analyses revealed most patient data collected were demographic and clinical measurements (90%), 76% of 

diabetes education (to evaluate knowledge, behaviour, quality of life and satisfaction) and 72% financial 

data. Most data were collected to maintain or obtain recognition, quality improvement and to track and 

manage clients. 
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A national US survey by Barlow et al. (2005),271 was conducted between 2000 and 2003 to examine trends 

in certification of diabetes educators, the services associated with diabetes self-management training and 

compare the medical and medication management between certified and non-certified diabetes 

educators, and their practice differences, across regions of the US. This was a non-random sample where 

survey questionnaires were emailed to 160 diabetes nurse educators, who had attended educational 

advisory meetings across the US between 2000 and 2003 and were asked to forward the email and 

questionnaire onto their diabetes educator colleagues and other health care professionals involved in the 

management of diabetes patients - often referred to as 'snowballing' and used in qualitative research. 

Additional questionnaires were also distributed at 17 regional AADE meetings. Of the 554 returned 

questionnaires, incomplete questionnaires were excluded (n=47), giving a total of 507 completed and 

evaluated questionnaires. The majority of respondents were registered nurses (n=305), and of those, 266 

(87%) were certified diabetes educators, while most of the remaining respondents were registered 

dietitians (n=195). Findings showed an increasing trend toward certification with 83% stating they were 

certified diabetes educators as compared with 51% and 63% in 1992 and 1999, respectively, using data 

from the Kaufman survey, described above, and on file from the National Certification board for diabetes 

educators. Of the 507 participants who were certified diabetes educators, a significantly higher proportion 

were engaged in more complex practices including the medical and medication management of patients 

with diabetes compared with those not certified (p<0.001). Moreover, practice patterns did not 

significantly differ across regions of the US in those who completed the survey. 

 

The only nurse practitioner survey was carried out by Goolsby218 from the US who collected data from 

nurse practitioners, who were members of the American Academy of Nurse Practitioners, for the National 

Diabetes Education Program, a partner organisation.  In total, 1,500 members were stratified (by work 

area) and randomly selected to receive an email informing them about the survey and inviting them to 

participate - provided they were involved in the management of patients diagnosed with diabetes. The 

email included a link to an on-line survey that was required to be completed within a two week period in 

2006. Of those invited to participate in the survey, 320 (21%) were nurse practitioners who completed the 

on-line survey and were included in the analyses. The information collected focused on the proportion of 

patients who had been diagnosed with diabetes and managed by the respondents. 

 

Of the 320 participants, 36% indicated that at least 45% of their patients were diagnosed with diabetes 

and in addition, estimated that nearly 70% were diagnosed with hypertension and dyslipidaemia, and 30% 

had had a previous CV event.  Blood pressure was reported as the most likely risk factor to be well 

controlled. Two-thirds of respondents identified themselves as the primary educator for patients on self-

managing their diabetes, with the majority (91%) indicating that one-on-one counselling would be most 

helpful to their patients. In addition, education materials, support groups and interactive web-sites were  
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also identified as being helpful. Respondents estimated that over 70% of their patients followed 

recommendations regarding medication, 60% carried out self-monitoring of blood glucose levels and 40% 

and 33% adhered to diet and physical activity recommendations, respectively. Furthermore, over 90% of 

respondents had set at least three goals, on HbA1c, blood pressure and cholesterol, for at least a 

proportion of their patients. Approximately 35% of respondents were familiar with the mnemonic 'ABCs' 

promoted by the 'National Diabetes Education Program' and refers to haemoglobin (A1c), blood pressure 

and cholesterol levels and although 44% indicated the term was helpful in educating patients only 28% 

used the phrase with their patients.  

 

Van den Berg et al. (2008)273 from the Netherlands,  sampled three groups of nurses, two groups were 

from 15 randomly selected hospitals and 14 randomly selected nursing homes, respectively, and the third 

group comprised all DNS throughout the Netherlands. The aim of the survey was to examine the work 

organisation of DNS and compare this with the other two groups of nurses and if there were differences 

how these influenced their work and health. All nurses working in the randomly selected hospitals and 

nursing homes were asked if they were willing to participate in the survey, and if they were, they were 

given a questionnaire in a sealed envelope with information about the survey and a reply-paid return 

envelope. Among the hospital nurses 1,855 questionnaires were distributed, of which 1,253 (68%) were 

completed and returned, and after excluding those who had been employed for less than 3 months, 1,204 

were included in the analyses. A similar number of questionnaires (1,846) were distributed to nurses 

working in nursing homes, of which 1,139 (62%) were completed and returned, and of those, 1,058 were 

included in the analyses. Of the 852 questionnaires distributed to all DNS (including 'diabetes nurses') in 

the Netherlands, 350 (41%) were completed and returned.   

 

Of the hospital and nursing home respondents 85% and 94% were female, respectively, and the mean age 

for both was 35 years while age and sex were not reported for the DNS respondents. Overall, findings 

showed that DNS had more autonomy, higher motivation, intrinsic work and job satisfaction and lower 

workloads but more environmental uncertainty (e.g. employment security) compared with nurses  

who worked in hospitals and nursing homes. 
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Table 2.7 Summary of cross-sectional surveys, documenting demographic and/or current diabetes care in nurses working in primary health care in North 
America and Europe.  

 

Study Aim / Sample / Method Results  Comments 

 
 
Cypress et al. 
(1992),

219
 

New York, USA  
 

 Aim: To assess current roles, responsibilities & 
use of  behavioural strategies in diabetes 
educators (DEs) 
 

 Sample: 108 DEs,  
o 74 (68.5%) registered nurses (RNs),  
o 25 (23%) registered dietitians  
o  7 (6.5%) other health professionals 

 
o 49.5% response rate 

 
 Method: questionnaire mailed, in reply-paid 

envelope, to all 240  members of the 
Metropolitan New York Chapter of the 
American Association of Diabetes Educators 
(AADE), 119 completed the questionnaire at 
home or work & returned questionnaire  

 Demographic information for all DEs: 
o 51% (n=55) were certified DEs 
o 58.3% (n=64) from graduate school 
o 8.3% (n=9) had doctoral degrees 

 DEs specific experience in diabetes: 
o 6.3%    < 1 year;             45.3%  1-5 years 
o 25%      5-10 years:        20.3%  10-20 years 
o 3.1%    > 20 years 

 Proportion of RNs involved in specific patient care 
o 75%  perform standard patient education roles 
o 20-30% perform many traditional medical roles  
o < 50% had trained in behavioural strategies 
o 54.6% worked in an outpatients setting 

 RN nursing education roles: 
o 80.8% foot care 
o 87% general diabetes education 
o 87% diabetes emergency care 
o 79.5% insulin injections 
o 78% blood glucose monitoring 
o 65% had developed education programs 

 RN traditional medical roles: 
o 8% physical exam 
o 9.7% prescribe medication,   42% adjust insulin 
o 20.6% adjust oral hypoglycaemic agents 
o 26.4% prescribe diets,        32% prescribe exercise 
o 37.5 order laboratory tests 
o 68% follow-up abnormal tests results 
o 24.3% assess for complications 

 Complete sample 
 

 Low response rate unlikely to 
represent all diabetes educators 
in New York 

 

 No separate demographic data 
for RNs, although they were the 
majority   
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Goodman et al. 
(1997),

274
  

Cape Town,  
South Africa   
 

 Aim: Audit staff knowledge, attitudes & 
practices  
 

 Sample: 35 staff  (including 23 nurses)  
o 10 PHC nurses (PHCNs)  

o  7 RNs  

o 6 staff nurses (SN) 

o 12 physicians,  

 
 Method: The principal diabetes clinic staff 

members, employed for at least 5 years, from 
12 day-hospitals in black areas or larger day 
hospitals had been identified by the 'sister in 
charge' of the day hospital  
 
o Face-to-face private 40 minute  

o Interviewer administered questionnaire 

o Thematic data analyses 

 
 

 Demographic information for all groups of nurses: 
 Mean years employed: 
o PHCNs=8,   RN=5,    SN =12 years 

 Post-registration diabetes training: 
o 20% of PHCNs,   26% of RN,   83% of  SN 

 Content with expertise level 
o 60% of PHCN,   57% of RN,   50% of SN  

 Knowledge of complications for nurses combined: 
o 100% retinopathy 
o 94%  hypoglycaemia management  
 Lack of knowledge: 
o Pathophysiology:  identifying IDDM &NIDDM  
o 50% knew of  >2  S & S of hypoglycaemia 
o <31% Hyperglycaemia management  
 Proportion - knew reducing hypertension protected: 
o 40-50% the cardiovascular system 
o 10-33% against stroke 
o 10% against retinopathy 
o 50% against renal disease 
 Communication needed to be improved (n=26) 
o 65% with Drs,    
o 53% with each other 
o 71% with patients & the most common barriers 
o 27% poor attitude by patients 
o 23% language problems 
o 23% socio-economic factors 
 Suggestions made (n=35): 
o 10% in-service training programs 
o 17% meet with staff members & management 
 Most enjoy & value work 

 Complete but limited to 
experienced staff, involved in 
diabetes clinics & employed >5 
years - unlikely to represent all 
staff involved in diabetes care 
 

 Staff audit & work related 
 
 Invitation & response 
   rate not discussed 
 
 Small sample unable to show 

inter-group differences 
 

 Actual knowledge tested in face-
to-face interview  

 
Kaufman et al. 
(1999),

220
  

Georgia, USA  
 
 
 
 
 

 Aim: To identify & describe practice trends of 
DEs in Georgia 

 
 Sample: 97 DEs:  
o 60%  (n=58) RNs,  

o 28%  (n=27) registered dietitians 

o 12.3% (n=12) other health professionals 

 Demographic information from all respondents:  

o 62% were certified DEs 
o 39% had graduate degrees 
o 9.22% had doctoral degrees 
o Almost 10% of respondents had diabetes 

 
 Mean time in diabetes education 5.3 years 

 

 Complete sample 
 
 

 Low response rate unlikely to 
represent all DEs in Georgia 
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Kaufman et al. 
(1999),

220
  

Georgia, USA 
(continued) 

 
o 44% response rate 

 
  Method: questionnaire mailed to either the 

residential or business address of all 221 
members of the AADE, in the state of Georgia, 
in 1995 

 

 Practice details:  
o 48% worked in outpatients settings   
o 16% worked in hospital & outpatients 
o 66% focused primarily on diabetes 

 Patient education activities: 
o 90% gave general education advice 
o 82% educated on diabetes emergencies 
o 76% gave guidance on BG monitoring 
o 75% gave foot care advice 
o 63% insulin injection education 
o 51% developed education programs 
o 50% performed 9 educator roles 

 Patient management activities: 
o 55% followed-up abnormal test results 
o 48% & 54% prescribed diet & exercise regimens 
o 26% adjusted insulin 
o 23% prescribed hypoglycaemic medications 

 Small sample unable to detect 
differences between certified or 
uncertified DEs or between 
nurses and dietitians  (hence 
combined all DEs) 
 

 
Tomky et al. 
(2000),

270
 USA   

 

 Aim: Document the type & frequency of 
patient information collected and what 
motivated AADE members to collect this 
 

 Sample: 691 DEs of 2,900 distributed,  
o 75% were RNs,     - 20% dietitians 
o 24% completed questionnaires  
o 24% response rate 

 
 Method: Each DEs attendee was given a 

questionnaire, during the AADE conference, in 
1999, in Orlando, Florida  

 Patient data collected: 
o 90% Demographic  
o 90% Clinical  
o 76% Education evaluations of knowledge, behavior, 

patient satisfaction and quality of life 
o 72% financial data 

 
 77% collect data before and after education intervention 

 Complete sample 

 Very low response rate  

 Only DEs at conference  

 Unlikely to represent the 
majority of DEs and what 
information they collect from 
their patients, 

 Very limit data collected  

 
Barlow et al. 
(2005),

271
 USA 

 
 
 
 
 
 
 

 Aim: to examine trends in DEs certification, 
services associated with diabetes self-
management training, differences in medical 
management and educator practices 

 Sample: 507 diabetes educators 
o 305 (60%) RNs 
o 195 (38%)  registered dietitians 
o Non-random sample 
o Response rate unknown 

 

 Demographic information: 
o 83% identified as CDEs 
o 63% (n= 266) of RNs were certified  
o 16% more CDEs than non-CDEs had degrees - NS 

 Certified compared with non-certified DEs: 
o 62% & 54% worked in hospital outpatient setting 
o 30% & 37% worked in hospital inpatient settings 
o 4%  &   1%  community clinics 

 

 Non random sample 

 No estimate of response rate  

 Only AADE members attending a 
national conference , colleagues 
& DEs  

 Unlikely to represent all DEs  

 Likely to have overestimated 
certified DEs assuming they 
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Barlow et al. 
(2005),

271
 USA 

(continued) 

 Methods:  
o Questionnaires were emailed to 160 DEs 

attending educational advisory meetings 
across the US between 2000 & 2003. DEs 
were asked to forward the email onto their 
DEs colleagues 

o Surveys also distributed at 17 AADE 
meetings in 2002 & 2003 

 Management information from all respondents 
o CDEs perform more complex tasks & medication 

management compared to non-CDEs, (P<0.001) 
o Greater proportion of CDEs carried out insulin pump 

training, (P<0.001)  
o Similar proportions of CDEs and non-CDE gave general 

diabetes education & self blood glucose monitoring  
 

attend more education advisory 
boards , AADE meetings & 
colleagues  

 Small number of non-certified 
RNs so unable to examine 
differences  

 Limited information  

 
 
Goolsby et al. 
(2007),

218
 

USA  
 

 Aim: to collect data for the National Diabetes 
Education Program  

 Sample:  
o 320 nurse practitioners (NPs) 
o 21% response rate  

 
 Methods: 
o 1500 members of the AANP were stratified 

(by work area), randomly selected, sent an 
email & invited to participate provided they 
managed diabetes patients  

o The email included a link to the on-line 
survey to be completed within 2 weeks 
during 2006 
 

o Electronic on-line survey   

 Demographic information: 
o 10.2 (mean) years in practice  
o 36% indicated 45% of their patients had diabetes  

 Estimated patient information - addition to diabetes 
o 67.9% had hypertension 
o 69.1% had dyslipidaemia 
o 30.3% had a previous CV event 

 Most helpful information for patients: 
o 90.6% one-on-one counselling 
o 70.6% selected material 
o 59.4% support groups 
o 31.9% interactive web sites 

 < 3 monthly monitoring of patients (NPs indication) 
o 73.5% HbA1c  
o 94.7%  BP   
o 20% lipids  
o 12.3% microalbuminuria   
o 52% foot exam   
 81.7% had annual eye exams  

 
 Education & management of patients (estimated) 
o 62.4% NP primary educator on self-management  
o 60% patients monitored their own BGLs 
o > 70% patients adhered to medication  
o 33% adhered to diet & activity regimes  
o  28% of NPs used the ’ABC’ phrase with patients 
o BP most well controlled risk factor 
o Most NPs had set goals with patients 

 Low response rate unlikely to be 
representative of NPs nationally 

 Estimated Pt morbidities, health-
related behaviours, follow-up & 
specialist referrals 

 No data to correlate estimated 
behaviours  
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Van den Berg et al. 
(2008),

273
 

Netherlands 

 Aim: to explore the work organisation of DNS 
and compare with nurses working in hospitals 
and nursing homes  
 

 Sample: 3 samples of nurses: 
o 325 (total = 852) DNS  
o 1,204 (total = 1855) hospital nurses  
o 1,058 (total = 1846) nursing homes   
o Response rates:  41% DNS,   

68% hospital,  62% nursing homes  
 

 Method: Questionnaires distributed in a sealed 
envelope with information on the survey & 
reply-paid return envelope to all nurses 
working in 15 randomly selected hospitals & 14 
nursing homes & all DNS. Only questionnaires 
completed by nurses employed for >3 months 
(in hospitals & nursing homes) included in 
analyses 

 Demographic information:  DNS compared with hospital 
& nursing home nurses: 
o Mean age:  42.9, 35.7,  35.8, years 
o Mean job experience: 5.8, 15.5, 12.6 years 
o Time in present position  -,  6.8,   4.6 years 

 
 Demographic & practice information for DNS: 
o 91% employed full-time 
o 78% work  in multidisciplinary teams 
o 67% only specialise in diabetes 
o 41% in secondary care (patients referred by GPs) 
o 40% in general practice settings 
o 10% in integrated care systems 
o 10% in other settings 

 
 Information on patients that DNS involved in care: 
o 7% of all cases <18 years 
o 45% of all cases > 18 years 
o 30% of cases are all ages  

 Complete sample of DNS  
 

 Work places randomly  sampled 
& good response therefore 
represent hospital, nurse home 
nurses 

 
 Low response rate from DNS so 

unlikely to represent all DNS, 
possible overestimate of effects 
(more experienced, qualified, 
confident maybe more likely to 
complete survey)  

 
 Large sample - therefore 

differences between groups 
detectable 

Abbreviations: DEs, diabetes educators;   RNs, registered nurses;  American Association of Diabetes Educators (AADE), PHCNs, primary health care nurses;   RNs, registered 
nurses;  SN, staff nurses;  IDDM, insulin dependent diabetes;   NIDDM, non-insulin dependent diabetes;   S & S, signs & symptoms;   Drs, doctors;  CDEs, certified diabetes 
educators;  NS, not significant;  HbA1c, glycosylated haemoglobin;   BP, blood pressure;   AANP, American Association of nurse practitioners;  CDEs, certified diabetes educators;  
NP/s, nurse practitioner/s;  ABC, (a mnemonic promoted by the AANP – referring to HbA1c, BP and cholesterol);  BGLs, blood glucose levels;  DNS, diabetes nurse specialists. 
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2.4.3 Cross-sectional surveys from the United Kingdom and New Zealand 

The five surveys carried out in the UK and the two in NZ are described together because the provision of 

PHC services, and nurses who are involved in the management of diabetes patients in the community, 

are most similar with nurses being centrally funded whereas those in North America (including 

Canada)277 and Australia278 are not. Throughout the UK and NZ, general practices and secondary care 

clinics (often attached to hospitals) are the main providers of acute and chronic health care to a large 

proportion of the population. The main groups of nurses in both countries, who provide care to those 

diagnosed with diabetes, are most commonly PNs, DNs and DNS. In addition, small numbers of nurses in 

the UK are also registered health visitors, and in NZ, CCM nurses are a more recently developed group of 

nurse specialists. Typically, PNs work in general practice and Accident and Medical or Emergency Clinics 

or other community health clinics. District nurses work within secondary health services and typically 

provide care to people within their own homes, while DNS most commonly work within secondary health 

services and mainly provide maternal diabetes care and care to children with type 1 DM and to adults 

with type 2 DM who are usually referred by primary or secondary health care providers. For these 

reasons, the surveys from both the UK and NZ will be described together in this section, and summarised 

in (Table 2.8) below. 

 

Haste et al. (1992),265 from the UK, sampled specialist nurses (or nurse managers) and DNs (including 

community staff nurses) in Wandsworth, a large inner city London Health Authority, with the aim of 

“investigating the management of specialist nurses and how district and specialist nurses perceived 

themselves and each other, in terms of responsibility, autonomy, skills and training, communication, role 

conflicts and job satisfaction”. All 12 of 13 specialist nurses (including two who specialised in diabetes 

management), and 40 of 41 DNs, employed in this locality, participated in the survey. All nurse managers 

and specialist nurses were asked open-ended questions, and the latter group were also asked closed-

format questions; while DNs were given a self-administered questionnaire. In addition, specialist and 

district nurses completed another questionnaire derived from the Minnesota Nurses Satisfaction 

Questionnaire.   

 

Findings showed the district and community staff nurses were largely positive about specialist nurses, 

although they felt communication between district and specialist nurses needed to be improved. Despite 

both groups of nurses agreeing on the role of specialist nurses, both specialist nurses and their managers 

believed specialist nurses were inappropriately managed. There was very little information reported on 

nurses managing diabetes patients, with the exception that 73% of DNs felt specialist nurses were not 

overstepping their role in managing diabetes patients whom DNs managed. 
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Llahana et a. (2001),266 from the UK, surveyed predominantly 66 paediatric diabetes specialist nurses 

who worked full-time and were involved in the management of children with diabetes throughout the 

UK. A questionnaire was mailed to the homes or business addresses of 80 DNS, who were identified from 

the 'British Diabetic Association', now called 'Diabetes UK', directory in 1998 from the following eight 

opportunistically selected regions: Anglia Oxford, North Thames, North-west Northern Ireland, Northern 

Yorkshire, Scotland, Wales, West Midlands and Ireland. Of these DNS, 66 (82.5%) completed and 

returned the questionnaire in the reply-paid envelope. The aim of the survey was to gather 

demographic, education and practice information on paediatric diabetes specialist nurses, especially 

regarding work settings and the composition of the multidisciplinary diabetes teams in which many 

worked.  Of the 66 respondents, 41 were paediatric specialist nurses, 11 were either clinical nurse 

specialists or paediatric community nurses with an interest in paediatric diabetes, and the remaining 14 

had other specialised or advisory titles (including registered health visitors). All respondents were part of 

a multidisciplinary team. The majority were based in both hospital and community (88%), and had 

undertaken further training (83%) although only 26% held specific paediatric qualifications and most 

reported giving individual face-to-face (100%) and telephone (98%) education while 48% delivered group 

education. 

 

Peters et al. (2001),267 also from Great Britain, surveyed 166 PNs (n=97) and DNS (n=69) and reported 

demographic and current practice information and opinions on several diabetes management issues. A 

follow-up questionnaire was designed to summarise feedback from the first survey and test consensus 

on a range of issues involving the present and future management of patients with type 2 DM. A two-

stage Delphi study design was used that involved mailing an initial self-administered questionnaire to 

potential participants, with several closed questions on current practice and inviting opinions on ten 

statement headings consisting of 47 themes related to clinical practice, responsibility, communication, 

knowledge, education, experience, rewards, and patient roles. A second questionnaire was designed to 

summarise the responses from the first questionnaire. This was mailed back to the initial respondents 

who were asked to rate their level of agreement with each of the summarised issues on managing 

diabetes patients in order to test consensus within and between the two groups of nurses.   

 

Participants were required to hold extra qualifications in diabetes or have experience, extra 

responsibilities or an interest in diabetes management. All 600 PNs were identified from the British 

Diabetic Association’s database and the Royal College of Nursing diabetic forum database and were 

posted information on the survey and invited to participate in the survey, provided they met the above 

criteria. A total of 249 (41.5%) PNs responded, and of those, 160 were stratified (by experience), and 

randomly sampled, with 97 completing and returning the first questionnaire and included in the 

analyses. Of the 765 DNS, identified from the British Diabetic Association database, one-third (n=255)  
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were randomly sampled and asked to participate in the survey, of whom 69 (27%) agreed. Most PNs  

were employed at general practices while two-thirds of DNS worked in acute care and 22% in community 

trusts. As expected a greater proportion of DNS held post-graduate qualifications and were employed at 

senior nurse levels compared with PNs. However, the latter group had spent more years in their current 

practice, and similar years in diabetes management as DNS. 

 

Response rates were high in the second questionnaire which was designed to gain consensus on issues, 

regarding diabetes education and management, raised in the first questionnaire. Over 80% of 

respondents of the second questionnaire agreed on 85% of the 165 items raised in the first - particularly 

on clinical effectiveness, audit, knowledge, education and experience. Despite this, significant 

disagreement was evident within, and between, individual nurse groups on issues of responsibility, 

prescribing, service delivery, resources, increasing number of patients and between nurse groups on 

shifting patients from secondary to primary care.   

 

In a third UK survey Thompson et al. (2002),268 randomly sampled and surveyed 545 diabetes specialist 

nurses (the equivalent of DNS) in the UK to gather data on demographic variables and document the 

type of patient records currently used. Of the total 902 DNS registered with the 'British Diabetic 

Association', 50 were randomly selected to pilot the questionnaire and the remaining 852 DNS, were 

sent information about the survey, a questionnaire with a reply-paid envelope and an invitation to 

participate. Of those 70.3% (n=599) completed and returned the questionnaire, however 54 

questionnaires were, incorrectly completed or the respondent was not employed as a DNS, and were 

therefore excluded from all analyses.  Of the 545 participants included in the analyses 85% had 

completed accredited courses relevant to their present position, the majority worked between hospital 

and community settings and most worked full-time. 

 

Manual nursing-specific records were used by 65% of nurses, 21% used shared or integrated records, 

13% used computerised records and less than 1% used patient-held records. Of the 13% using 

computerised records, 66% rated them as being efficient compared with only 28% using nursing-specific 

notes and only 26% of those using manual shared systems. Those using computer records spent more 

time on clinical duties but those using manual shared records spent significantly more time verbally 

communicating with team members and others (p<0.05).  Furthermore, of the 13% of DNS using 

computerised records, two-thirds also used concurrent paper records as a 'back up' and to use in the 

community. Two thirds of participants stated they experienced communication problems with other 

professional groups and felt that 'seamless care' was hindered by lack of communication.  
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In another UK survey consultant clinicians based in 238 acute National Health Service trusts or units that 

provided secondary diabetes services were surveyed in 2000, by Winocour et al. (2002).269 The aim of the 

survey was to document all secondary care services, including those provided by DNS and examine their 

role and the content of patient education programmes.  A questionnaire was mailed to all 456 consultant 

physicians, who were asked to compile information on behalf of their diabetes care team which included 

DNS, dietitians and podiatrists and request other team members to complete sections related to their 

speciality. A specific section of the questionnaire was dedicated to the role, training, responsibilities and 

services provided by DNS. Of the 456 questionnaires sent out to 238 national units, 183 (77%) were 

completed, returned and included in the analyses. Specialist diabetes nurses (including adult and 

paediatric nurses) were working in all national units from those who responded, with a median number 

of 2.5 per 250,000 catchment population and only 13 units met the recommended target of four DNS per 

250,000 people. Most DNS (89%), managed adults with diabetes, carried out work in both hospitals and 

community and the remaining 11% worked only in hospitals. DNS employed in community settings spent 

a significantly larger proportion of their time working in the community (43.4%) compared with the 

31.6% of DNS employed in acute medical settings, (p-value=0.02). Of the DNS respondents, 86% had a 

recorded job specification and 48% stated they played a role in diabetes research. However, most of the 

72 DNS respondents who gave more detailed responses regarding their research involvements, 

highlighted peripheral or support involvement, stating pharmaceutical studies, clinical audits, 'limited 

roles' and five were carrying out post-graduate degrees.  Of the responding 238 national units, 77% 

stated that DNS were involved in adjusting dosages of hypoglycaemic agents, 96% liaised with primary 

care PNs and 100% were involved in patient education sessions and were more likely to have received 

training in patient education (90%), compared with physicians (35%), and dietitians (14%).  Moreover, 

60% of trusts held out-of-hour diabetes sessions and 77% provided a telephone help line.  

 

Furthermore, most patient education sessions took place in groups (65%) (with one-to-one only 34% of 

the time), and were at least weekly and in a variety of settings that included diabetes centres, primary 

care surgeries, offices, wards and schools. A dedicated room was only available for 60% of DNS 

respondents. Topics most frequently covered were: the nature of diabetes, coping with diabetes during 

illness, self-glucose monitoring, metabolic control, diet and exercise and an insulin injection technique - 

with footwear discussed 76% of the time. Guidelines were given to patients most frequently for self-

monitoring, home urine glucose monitoring, injecting insulin and on nutrition, and written care plans 

only 21% of the time. Shared care cards (between primary and secondary providers) were issued 59% 

and 44% of the time for monitoring diabetes and blood pressure, respectively. 
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Kenealy et al. 2004,272 from NZ, surveyed all PNs working in general practices in South Auckland, in 1990 

and in 1999.  In 1999, 94% of general practices had at least one PN. The aim of the surveys was to 

describe PNs diabetes-related work, training and attitudes and compare responses between the two 

surveys. Of the 146 and 180 PNs working in South Auckland in 1990 and 1999, 86 (59%) from 51 practices 

and 155 (86%) from 77 practices responded, respectively. In 1990 questionnaires were mailed to all 146 

PNs, from a list of PNs in South Auckland, compiled from the Auckland Area Health Board and updated 

by telephoning each practice. Questionnaires consisted of 104 open and closed questions. In 1999, 

questionnaires contained 76 open and closed questions (including 66 that were the same as the 1990 

survey) were mailed to all 180 PNs working in South Auckland, who were identified from a commercial 

mail-list company and also supplemented by telephoning each practice. Initially, 213 PNs were identified 

although 33 had left the general practice before the survey commenced. A significantly greater 

proportion of nurses in 1999 had post-registration diabetes education and worked part-time, and a 

greater number worked in each practice as did GPs, while increases were observed in the current years 

worked within present practices and in the computerisation of patient records, compared with the 1990 

survey.   

 

In the 1999 survey, a greater proportion of nurses measured blood pressure and capillary blood glucose 

to screen for diabetes and educated patients on home glucose testing and injection technique compared 

with the earlier survey. Furthermore, significantly less time was spent with established patients despite a 

similar amount of time spent on diabetes care, and a large proportion from both surveys wanted further 

training. No difference was noted in the small proportion who adjusted treatment, 16% and 18% in 1990 

and 1999, respectively.  
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Table 2.8 Summary of cross-sectional surveys, carried out in the UK and NZ, documenting demographic and/or practice details and diabetes management 
activities in nurses working in community or primary health care setting.  

Study Aim / Sample / Method Results Comments 

 
Haste et al. 
(1992),

265
 

Wandsworth, 
London, UK  
 
 

 Aim: To investigate that management of specialist & 
district nurses & perception of their responsibilities, 
autonomy, skills, training, communication, role 
conflicts and job satisfaction. 

 Sample: 12 of all 13 (92%) specialist nurses or 
community nurse managers, 40 of all 41 (98%) 
district and community staff  nurses  

o 92% & 98% response rates, respectively 
 

 Methods: All locality & neighbourhood nurse 
managers or specialist nurses, district and 
community staff nurses in one London Health 
Authority were interviewed and or given 
questionnaires to complete.   

 Agreement about the role of the specialist nurse 
o DNs were largely positive about specialist nurses,  
o Communication between district and specialist 

nurses needed to be improved.  
o Both specialist nurses and their managers believed 

that specialist nurses were inappropriately 
managed. 
 

 Very little information reported on managing diabetes 
patients – 73% of DNs felt that specialist nurses were 
not managing diabetes patients that DNs were 
required to manage. 

 Complete sample 
 High response rate 

 
 Very small sample of specialist 

nurses & nurse managers may 
represent nurses specialist working 
in large metropolitan city 
 

 No demographic data  
 No information on patient 

management activities 
 Qualitative analyses 

 
Llahana et a. 
(2001),

266
 

from 8 regions 
in UK  
 

 Aim: to document demographic and practice details of 
pediatric diabetes specialist nurses (PDSN). 
 

 Sample: 66 DNS/PDNS (including 6 DNs & 12 health 
visitors), working full-time and with children with 
diabetes  
o 82.5% response rate 
 
 

 Methods: Questionnaire mailed, to 80 DNS, who were 
working full-time and with children, identified from 
the 'British Diabetic Association' directory, in 1998, 
completed anonymously & returned in a reply-paid 
envelope 

 Demographic information on DNS: 
o 97% (n=64) were female ,  
o 91% (n=60) RNs & 62% were PDSN 
o 88% based in hospital & community 

 
 Post-graduate training  
o 83.3% toward PDSN position 
o 51.5% midwifery & health visiting 
o 18% attended study days on diabetes 
o 53% attended other diabetes courses 
o  25.5% attended specific paediatric diabetes 

courses 
 

 Most frequent method of patient education:  
o 100% individual (face-to-face): 
o 98% by telephone & 100% demonstration  
o 51 & 48% group teaching & activities 

 Teaching tools used frequently or always: 
o 97% leaflets/booklets,  67% books  
o 26% posters,  21% computer aided  

 Complete sample but selected areas 
only  
 

 High response rate 
 

 Small sample only representative of 
those working full-time with 
children &  type 1 DM 
 

 Numbers from each location not 
reported 

 
 Too small for differences 

throughout regions to be detected 
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Peters et al. 
(2001),

267
 

Great Britain    
 

 Aim: To identify views of 'expert' PNs & DNS  on  
current & future roles in caring for people with type 2 
DM & test PNs & DNS consensus  

 Sample: n = 166,  PN (n=97)  &  DNS (n= 69)  
o 1

st
 response rates  41.5% PNs  &  27% DNS   

o 2
nd

 response rate 90 (93%) PN, 59 (86%) DNS 
 Method: a two-round Delphi study design, random 

sample of PNs (with extra qualifications & experience 
in diabetes) & DNS.   
o PNs: All 600 identified were posted information on 
the survey, 249 (41.5%) met  above criteria & 
responded, 160 were stratified (by experience), and 
randomly sampled, 97 completed & returned 
questionnaires 
o DNS: A random one-third sample (255) of total 765 
invited to participate, 69 (27%) completed & returned 
questionnaires 
o First questionnaire mailed in reply envelope, 
included closed questions on current care delivered & 
10 statements inviting opinions on nursing 
management of diabetes   
o Second questionnaire mailed with summarised 
responses from first questionnaire & levels of 
agreement were requested  

 First Questionnaire: 
 Demographic information: 
o 96% PNs employed at general practices, 
o 68% DNS employed in acute care & 
o 22% community trusts  

 DNS compared to PNs: 
 Holding academic degree: 
o 28%  &  19% (p=0.22)  

 Currently studying at post-graduate: 
o 6%  &  0%  

 Employed at senior grade level: 
o 50%  &  18% (p<0.001)  

 Years in current post: 
o 6.2  &  9.34 years 

 Years in diabetes management: 
o 8  &  7.9 years 

 Mean hours worked/week 
o 34.5  &  24 hours 

 Hours / week working on diabetes  
o 32.5 & 4.5 hours 

 Second Questionnaire: Agreement on themes mainly 
relating to clinical effectiveness, audit, knowledge, 
education & experience:  

 85% of 165 items achieved > 80% agreement  

 Random sample of initial 
respondents 
 

 Low response rates from PNs & very 
low from DNS  

 
 

 Unlikely to represent PNs & DNS 
involved in diabetes  
 

 Comparisons made  
between PNs and DNS 

 
 Second questionnaire designed to 

test consensus between the two 
groups of nurses 
 
 

 
Thompson et 
al.(2002),

268
 

UK  

 Aim: to investigate how DNS document patient care 
to provide baseline information about ongoing record 
keeping practices. 
 

 Sample: 545 DNS included in analyses   
o 70.3% response rate  
 

 Method: 50 of all 902 registered DNS piloted the 
questionnaire, the 852 DNS remaining were mailed 
questionnaires in reply-paid envelopes & invited to 
participate, 599  questionnaires were returned & 54 
excluded from analyses 

 Demographic data: 
o 85.5% graduated > 10 years 
o 85.3% completed relevant accredited courses 
o 74.3% completed a basic diabetes course 

 Work related information: 
o 69.2% worked in hospital & community 
o 24.7% were hospital-based 
o 61% were community-based   &  71% full-time  

 Method of recording patient data: 
o 65.3% manual records 
o 21.1% shared integrated records 
o 12.8% computerised records 
o 0.7% patient-held records 

 Complete sample 
 

 Good response rate 
 
 Large sample but no 

comparisons made 
 
 Representative of DNS in the UK 

 
 Limited data gathered 
 
 Year of survey not noted 
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Winocour et al. 
(2002),

269
 UK 

 Aim: to document all secondary care services 
including the role of diabetes specialist nurses (DSNs) 
and patient education programmes  
 

 Sample:  
o 238 separate trusts/ units responded 
o 77% response rate  

 
 Methods: Questionnaires, made up of 88 questions 

were mailed to all 456 consultant physicians, based in 
238 acute NHS trusts/units in the UK in 1999 and 
2000.  
 
Consultants were asked to complete the 
questionnaires on behalf of the diabetes care team 
(that included nurses, dietitians & podiatrists) and ask 
each group to complete sections relevant to their 
speciality.  
There was a specific section dedicated to the role, 
training and responsibilities of services provided by 
DSNs 

 Demographic data for DSNs respondents: 
o 86%  had a recorded job specification 
o 89%  worked in both hospital & community 

 Responses from the 238 NHS trusts/units:  
 Patient management activities 
o 96%  liaised with primary care PNs 
o 60%  provided out-of-hour diabetes sessions  
o 79%   provided telephone help lines.  
o 100% involved in all education sessions  
o 90%  had received training in Pt education 
o 77%  of trusts DNS adjust hypoglycaemic agents 

 Information on patient education:  
o 65%  of patient education  took place in groups  
o 34%  in one-to-one interactions 
o > 1 weekly education sessions & in various places 
o 60%  had a dedicated room available  
o > 97% topics covered: the nature of diabetes, 

management during illness, SBGM, metabolic 
control, diet & exercise & injection technique  

o 76% of time spent on educating about footwear  
 Frequency of guidelines given to patients:  
o 74% on nutrition 
o  69% on glucose self-monitoring 
o 66%  on injecting insulin 
o 45% home urine glucose monitoring  

 Shared care cards (between primary and secondary 
providers) were issued for:  
o 59% monitoring diabetes 
o 44% monitoring blood pressure 

 Complete sample  
 

 Only DNS who work with a 
consultant physician  in NHS trusts 
 

 Number of DSN respondents not 
discussed  
 

 Main aim to document secondary 
diabetes care services in the UK 

 
 Not limited to DSNs 

 
 
Kenealy et al. 
(2004), 

272
 South 

Auckland, NZ 
 
 
 
 
 

 1n 1990: 
 Aim: To describe the diabetes-related  work, training 

& attitudes of practice nurses (PNs)  
 

 Sample:  
o 86 from 51 practices   
o 59% response rate  
 

 Methods:  
o Questionnaires were mailed to all 146 PNs from a 

 Demographic & practice information  
   1990 compared with 1999 (%): 
o 18.5  &  21.6 mean years since graduation* 
o 13.6  &   -      years as nurses (only 1990) 
o     -    &   8.1  mean years as PN (only 1999) 
o 15     &   47   post-registration diabetes education* 
o 92.3  &   88.2  wanted more diabetes education 
o 2.2    &   3     mean PNs part-time / practice*   
o 0.8    &   1     mean full-time equivalents / practice  
o 3.1    &   4     mean total PNs / practice*  

 Complete sample 
 

 Lower response rate may not be 
representative of all PNs working in 
South Auckland  

 
 Only South Auckland but multi-

cultural & high rate of diabetes 
 

 No patient outcomes reported 
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Kenealy et al. 
(2004), 

272
 South 

Auckland, NZ 
(continued) 

list of PNs in South Auckland, compiled by the 
Auckland Area Health Board (AAHB) in 1990 & 
updated by telephoning each practice.  

o The questionnaire consisted of 104 closed & open 
questions 

o 2.7   &   3.7     mean GPs in current practice*  
o 3.8   &   5.7     mean years in current practice* 
o 28    &   29.1   mean hours worked / week 
o 2.3   &   2.9     mean hours spent in diabetes care 
o 35.5 &   92.9  practices with computerised data* 

 
 Management of patients: 1990 compared to 1999 
 Proportions of PNs screening for diabetes: 
o 15.1   &  11.1% post-2 hour glucose load 
o      -    &   45.9% HbA1c 
o 84.9   &  77%  random blood glucose  
o 53.4   &  50.4% fasting glucose 
o 15.1   &  76.3%  capillary blood glucose metre* 
o 65.8   &  41.5% urine glucose test 

 Proportion PNs involved in diabetes management  
o 80.2   &  79.3% involved in Pt care & of those: 
o 93.2   &  98.4% consult one-to-one with Pts 
o 82.5   & 67.5% spend time with established Pts* 
o 41.3   &  28.8 interview new Pts prior to GP 
o 74.7   &  68% have time for health promotion 
o 77.8   &  80.5%  weight control 
o 71.4   &  86.7% blood pressure measurements* 
o 17.5   &  15.6%  adjustment of treatment 
o 1.5     &  22.4% involved with patient & family* 

 Proportion of PNs involved in educational activities 
o  81    &   91.4% home glucose testing* 
o 85.7  &  90.6%  diet education 
o 49.2  &  60.2%  education / support for family 
o 9.5    &   25.8% injection technique* 
o 50.8  &  77.3% explain what diabetes is* 
o 39     &   51.6%  foot care 

 

 1n 1999: 
 Aim: To describe diabetes-related work, training & 

attitudes of PNs and compare responses from 1990 
with 1999.  

 
 Sample:  
o 155 in 77 practices  
o 86% response rate  
 

 Methods:  
o Questionnaires were mailed to all 180 PNs working 

in South Auckland obtained from a commercial 
mail-list company & also supplemented by 
telephoning each practice 
 

o Initially 213 PNs were identified but 33 had since 
left the general practice prior to the survey.  

 
o 76 closed & open questions with 66 the same as 

the 1990 questionnaire 

 Complete sample  
 

 1999  good response rate likely to 
represent  PNs working in South 
Auckland 
 

 Lower response rate in 1990 may 
have underestimated changes 
between 1990 and 1999 

 
 Only South Auckland but multi-

cultural & high rate of type 2 DM 
patients 

 
 No patient outcomes reported 

Abbreviations:  DNs, district nurses;  PDSN, paediatric diabetes specialist nurses;   DNS, diabetes nurse specialist;  PNs,  practice nurses;  DSNs,  diabetes specialist nurses;   
DM, diabetes mellitus;  NHS, National Health service;   SMBG, self-monitor blood glucose;  Pt/s, patient/s;    HbA1c, glycosylated haemoglobin,  GP/s, general practitioner/s.  
*p-value <0.05 
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2.4.4 Comparative findings from cross-sectional surveys  

Only 14 cross-sectional surveys were identified after extensive electronic and cross-reference searches. 

Five surveys were carried out in the US,218-220 270 271  five in the UK,265-269 two from NZ reported in one 

paper272 and one each in the Netherlands273 and South Africa,274 tabulated below (Table 2.9).  

 

Sampling methods used 

Complete samples were used in four of the five UK surveys that involved DNS265 266 268 269 with response 

rates and sample sizes ranging from 27%; (n=69),267 70%; (n=545),268 (77%); (n=238 units),269 82.5%; 

(n=66)266 to 98%; (n=12).265 A sixth survey on DNS was also a complete sample of DNS throughout the 

Netherlands, however, only 325 (41%) participated and their responses were compared with 1,204 

secondary care nurses, working in 15 randomly selected hospitals and 1,058 from 14 randomly selected 

nursing homes, with response rates of 68% and 62%, respectively.273 

 

Four of the five US surveys sampled between 97220 and 691 diabetes educators,270 with response rates 

between 24%270 and 49.5%219 and one not reported.271 Two were large national samples - one a 

complete sample of attendees at an AADE conference in 1999, in Florida,270 and the other a non-random 

sample of 507 diabetes educators using a 'snowballing' technique to recruit participants.271 Of these, two 

were smaller inter-state surveys from metropolitan New York (n=108)219 and Georgia (n=97).220 The fifth 

US survey randomly sampled 1,500 nurse practitioners who were members of the American Association 

of Nurse Practitioners in an on-line survey with only 320 (21%) participating.218  

 

Of the three samples involving PNs, two used complete samples, achieving response rates of 59%; 

(n=86), in 1991 and 86%; (n=155), in 1999 from NZ272 and one from Britain, randomly sampled PNs and 

achieved a 41.5% response rate; (n=166).267 Only the two NZ surveys reported on the size of general 

practices.272  

 

The two surveys that sampled DNs used complete sampling, and achieved response rates of 92% 

(n=40)265 and 82.5% for all 66 specialist nurses (including six specialist district nurses).266 The remaining, 

and smallest survey, sampled all 23 nurses working at diabetes clinics in 12 day-hospitals in South 

Africa.274   

 

Method of collecting information  

Thirteen of the 14 surveys used self-administered questionnaires, of which 11 were postal and two 

electronic, and the remaining survey gathered information in a face-to-face interviewer administered 

questionnaire.274 
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Topics reported 

With regard to the topics covered in the surveys, four of the 14 surveys reported limited demographic 

details about the nurses sampled,266-268 273 six documented post-registration education219 220 266-268 271 and 

eight reported on diabetes education or training.219 220 266 268 271 272 274  

 

Nine studies reported on post-registration experience of participants218-220 267 268 271-274 (including two on 

diabetes experience)219 273 and their workplace.218 220 266-269 271-273  

 

Regarding diabetes management activities, eight surveys reported on methods for patient education,218-

220 266 269 271 272 six reported on managing diabetes patients, including the proportion of nurses carrying out 

traditional medical roles218-220 269 272 and one US survey compared the proportion of certified and non-

certified diabetes educators managing  medication.271 In addition, one survey detailed the methods of 

patient record keeping,268 one calculated the number of DNS responsible for a population catchment 

area,269 and two reported on the proportion of nurses working in multi-disciplinary teams.266 269  

 

Furthermore, the following topics were reported on in at least one survey - participant knowledge of 

diabetes and its management,274 how and why patient data were collected,270 patient demographic 

information273 and patient co-morbidities, follow-up, monitoring risk factors for complications, setting 

goals for patients and referral details.218 One older UK survey did not report on demographic or practice 

details but reported on the perceived roles and responsibilities of specialist nurses by district and 

community nurses, nurse mangers and the specialists nurses themselves.265   

 

Nursing groups surveyed  

In the UK and NZ surveys, which are most relevant to NZ with regard to the type of nurse surveyed, DNS 

(including paediatric diabetes specialist nurses) were the most commonly surveyed - in all five UK 

surveys.265-269 DNS were also sampled in the Netherlands and compared with nurses working in hospitals 

and nursing homes.273 

 

Four of the five US surveys sampled diabetes educators; the majority of whom were registered nurses219 

220 270 271 and the remaining US survey sampled nurse practitioners.218 

 

In contrast, only two papers included PNs, reporting on three samples;267 272 while two samples of DNs 

were reported265 including one with six specialist DNs.266 
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 Diabetes Nurse Specialists  

The six surveys that sampled DNS, including five from the UK and one from the Netherlands provide an 

overview of the characteristics and work practices of DNS working throughout the UK, (including 

paediatric nurses in Ireland and Scotland) with the exception of the smallest sample of specialist nurses 

that did not report demographic or practice information265 and the Netherlands. The collective findings 

indicate that DNS working throughout the UK are almost all female, work within multidisciplinary 

teams266 269 and liaise with PNs.269 Moreover, a large proportion, work full-time,267 268 have managerial 

positions265 or are employed at a senior grade level267 and are based in both hospital and community 

settings.266 268 269 Around a quarter of DNS were based in hospitals268 and community trusts267 and those 

based primarily in the community provided more community care.269  

 

DNS are well qualified and experienced - most have been registered for at least ten years,268 have post-

graduate qualifications266 (including 28% with academic degrees),267 have completed training pertinent 

to diabetes266 268 and some spend a large proportion of their working week involved in educating other 

nurses about diabetes.265   

 

In the two surveys that reported on patient education activities, almost all provided individual education 

to patients by telephone; about a third of DNS and all paediatric diabetes nurses were involved in face-

to-face education;266 and a half provided group education or provided group education for the majority 

of patients.266 269 Most commonly, booklets or leaflets were used to aid teaching266 and guidelines were 

given to patients most frequently on nutrition, glucose monitoring and insulin injection techniques.269 Of 

the 238 National Health Service trusts surveyed, 77% stated that DNS adjusted hypoglycaemic agents 

and about half shared care plans or cards with primary care providers, when monitoring plasma glucose 

levels and blood pressure.269 One survey reported 21% of nurses used shared integrated records and only 

13% used computerised records with most continuing to use additional paper copies in the 

community.268   

 

The DNS survey from the Netherlands collected demographic and practice data on DNS and compared 

these with information collected from secondary care nurses, working in hospitals and nursing homes.273 

On average, DNS were 43 years old, slightly older than the secondary care nurses, and had worked an 

average of nearly six years - far less than the secondary care nurses.  Most DNS were employed full-time, 

worked in multidisciplinary teams and specialised in diabetes care. Forty percent were based in 

secondary care and general practice and 10% were in integrated care systems or 'other' settings. No 

information was reported on the management or care of diabetes patients or on patient outcomes.273 
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 Diabetes Educators  

Four of the US surveys sampled diabetes educators, the majority of whom were registered nurses (60-

75%), collectively giving an overview of their demographic and practice details along with the proportion 

involved in diabetes management.219 220 270 271 Three surveys reported that between 51% and 83% of their 

sample were certified diabetes educators and 48% to 62% worked in an outpatient setting,219 220 271 two 

reported 39%220 and 58%219 of nurses had graduate degrees, and about half had at least five years 

experience in diabetes management.219 220 One survey reported a very small proportion worked in 

community clinics,271 and in another, two thirds of nurses focused primarily on diabetes care.220 

 

Two surveys reported most diabetes educators were involved in general diabetes patient education, 

(involving foot care, insulin injections and blood glucose monitoring), followed-up laboratory test results 

and over half had developed education programs.219 220 In addition, one survey reported 50% of diabetes 

educators carried out at least one traditional medical role with 42% adjusting insulin, over 20% adjusted 

or prescribed oral hypoglycaemic agents and 8% carried out physical assessments.219 

 

 Nurse Practitioners  

Only one survey sampled nurse practitioners and reported very little demographic data, with the 

exception that respondents had practiced for over ten years.218 Despite this, they estimated detailed 

information about their patients on the proportions diagnosed with diabetes, with risk factors for 

diabetes-related complications and those who had had a previous CV event. Most nurse practitioners 

ordered laboratory tests and examined approximately half of their patient’s feet every three months. 

The majority educated their patients on self-management and had set goals with their patients around 

improving risk factors for complications.218 

 

 Practice Nurses  

Three surveys sampled PNs, two from NZ272 and one from the UK267 with both reports describing the 

demographic characteristics of PNs and practice information. Almost 20% of PNs in Britain held academic 

degrees.267 All surveys found that almost all PNs worked in general practice. However, in the more recent 

South Auckland survey, at least one PN was employed in 94% of general practices, with an average of 

one full-time and three or more part-time per practice, participants had graduated nearly 22 years prior 

to the survey and had worked in general practice for eight years. Most wanted more diabetes education 

and almost half (47%) had completed post-registration diabetes education by the 1999 survey; 

significantly more compared to those sampled in 1990 (15%). Moreover, by 1999, 93% were using 

computerised patient records, a much higher proportion compared with those sampled in 1990 and DNS 

working in the UK(13%).268 
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On average, those in the UK had spent eight years in diabetes management, twice as long in their 

present practice and spent about two hours more per week on diabetes care267 compared with their NZ 

counterparts, although the latter worked an average of five hours more per week.272  

 

Only the NZ surveys reported on patient care or education activities, and reported that 76% of PNs by 

1999 screened for diabetes using a capillary blood glucose metre, significantly more than in 1990, while 

only 11% used a two-hour glucose tolerance test.272 Around 80% of PNs in both 1990 and 1999 were 

involved in the care of diabetes patients, with over 90% consulting patients on a one-to-one basis. Of 

those, the greatest proportion focused on weight control, taking blood pressure measurements and 

educated patients on home glucose testing, diet and explaining diabetes. In 1999, significantly more PNs 

measured blood pressure, educated patients about diabetes, appropriate insulin use and monitoring 

BGLs and involved the patient’s family compared with those sampled in 1990. Despite these trends, 

significantly less PNs in the latter survey spent time with established diabetes patients, and less 

interviewed patients prior to consultations with the GP (p=0.054). In both samples, only a minority 

adjusted treatment, with slightly less doing so in 1999 compared with 1990.  

 

 Primary Health Care Nurses  

One report published demographic information and tested diabetes knowledge in a small number of 

experienced PHC nurses working in organising diabetes clinics, in South Africa.274 The nurses sampled, 

had on average worked in PHC for eight years, 20% had received post-registration diabetes training and 

most were satisfied with their level of expertise. While most knew of the more common diabetes 

complications, a large proportion lacked knowledge on pathophysiology and the relationship between 

risks factors and diabetes complications. 

 

 District Nurses 

Although 40 district (or community) nurses265 and six specialist districtnurses266 were included in two 

surveys, very little information was provided on their demographic, practice or patient management 

activity in the larger survey, and so few nurses were sampled in the other, very little information can be 

ascertained, from this review, on DNs working in the UK. 

 

Comparison of nurses 

It is difficult to make in-depth comparisons between or within the three groups of nurses surveyed given 

the paucity of information on DNs and no reports of DNS surveys have been published in Australasia. 

Despite this, diabetes educators in the US and DNS in the UK and the Netherlands were most similar in 

their work experience219 267 268 273 and the proportions that specialised in diabetes and work in an 

outpatient setting.220 267 268 273 
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In addition, limited comparisons between DNS and PNs in Britain show that more DNS hold an academic 

degree, were currently studying at a post-graduate level, employed at a senior grade level, worked more 

hours per week and spent most of those hours on diabetes care compared with about a half a day for 

PNs.  Regarding PNs, most worked in general practice, and those in the UK had more academic degrees, 

had spent more years in diabetes management, had worked longer in their present practice, spent about 

two hours more per week on diabetes care and worked about half a day less per week compared with 

their NZ counterparts. In contrast, most PNs in NZ, around the turn of the century, were using 

computerised patient records272 compared with only 13% of DNS in the UK.268 

 

Although most nurses played a major role in patient education, only nurse practitioners focused on 

patient self-management and setting goals,218 and despite specific management activities not reported 

for comparisons to be made, we assume from their responses that they ordered laboratory tests, carried 

out foot assessments, organised renal and annual retinal screening and managed patient risk factors for 

diabetes-related complications in a similar manner to family physicians (including the prescribing of 

medications) as they have similar prescribing rights in their area of expertise.233  

 

No surveys reported on the main role of DNs, and it is difficult to compare the small number of primary 

care nurses sampled in Cape Town with the larger group of practice and specialist nurses surveyed, given 

the small number sampled and the information elicited was different compared with the other surveys. 

 

Assessments and management activities carried out by nurses  

General diabetes education was the most frequently performed activity by nurses reported by nine of 

the 14 surveys, while about half the study groups reported nurses monitored and advised patients on 

self-monitoring BGLs, prescribed and adjusted hypoglycaemic agents and insulin,  prescribed or educated 

patients on diet and exercise regimes, carried out foot assessments and care and followed-up patients. 

Less study groups reported nurses involvement in risk factor management (n=5), record keeping (n=4) 

and ordering laboratory test, and only one clearly reported nurses worked autonomously although it is 

likely the majority of nurses worked autonomously in another five study groups based on the type of 

diabetes management activities they were involved with, outlined below in (Table 2.9). Only one study 

group reported on participant involvement in acute care, assessment of complications and physical 

examination,219 and one study group reported on goal setting for risk factors associated with diabetes-

related complications.218  
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Table 2.9      Summary of actual assessments and management activities carried out by nurses reported in all surveys. 

Survey / Demographic Information Traditional Nursing Care & 
Assessments 

Follow-up & 
Administration 

Tradition Medical Roles & Autonomy 

Study 
 

Type of nurse 
(N) 

Work Setting 

 
Foot 

Exam & 
Care 

BP 
Assess/ 
Monitor 

BGLs 
Assess/ 
Advice 

Diabetes 
education 

Follow-up 
 
 

Record 
keeping 

 

Manage Risk 
Factors 

Prescribe/ 
adjust oral 

hypo 

Manage 
Insulin / 
Adjust 

Prescribe, 
Educate on diet 

& exercise 

Order 
Lab. 
tests 

Autonomy 

 Haste et al.    
 (1992),

265
 UK 

SpN, DN, CSN    
                (52) 

Community             

 Llahana et al 
 (2001),

266
 UK 

DNS/PDNS  
                (66) 

Hospital 
Community 

   Individual 
Group/phone 

Phone       Probably 

 Peters et al.  
 (2001),

267
 UK 

PN, DNS  
              (166) 

GP/Hospital 
Community 

            

 Thompson et al 
 (2002),

268
 UK 

DNS (545) 
 

Hospital 
Community 

     Paper -65% 
Computer13% 

      

 Winocour et   
  al. 2002,

269
 UK 

Trusts   (238) 
DSN 

Hospital 
Community 

√ √ √ Individual 
Group/Phone 

Liaise PNs 
Shared cards 

 HbA1c √ √ √  Probably 

 
 Kenealy et al.   
 (2004),

272
 NZ 

PN           (86) 
(1991) 

GP 39% 71% 15% Individual 
Family 

Consult Computer 
(36%) 

Weight  
HbA1c 

17% 10% 86%   

PN         (155) 
(1999) 

GP 52% 87% 67% Individual 
Family 

 Computer 
(93%) 

HbA1c 16% 26% 91%   

 Cypress et al.  
 (1992) 

219
USA 

DEs       (108) Outpatients 81%  78% 87% (65%) 
Programs 

Tests (68%)   21% 42% Diet (26%) 
Exercise (32%) 

38% Probably 

 Goodman et  
 al. 

274
 S. Africa 

PHCN, RNs, 
SN,          (35) 

Outpatients  √     BP      

 Kaufman et al   
 (1999),

220
 USA 

DEs (97) 
 

Outpatients 
Hospital 

76%  76% 90% 
Program 

Results 55%   23% 63% Diet (48%) 
Exercise(54%) 

 Probably 

 Tomky et al.   
 (2000),

270
 USA 

DEs       (691) 
 

    √  Paper      Probably 

 Barlow et al.    
 (2005),

271
 USA 

DEs       (507) 
 

Outpatients 
Hospital 

  √ √    √ √   Probably 

 Goolsby et al.  
 (2007),

218
 USA 

NPs      (320) 
 

GP 52% of 
Pts 

√ 60% Pts Individual 
Group/Web 

3/12Renal  
Retinal 

 BP, 
Lipids 
HbA1c 

√ √ √ √ √ 

 van den Berg   
 et al.(2008) 

273
 

 Netherlands 

DNS      (325) GP             

Abbreviations:  BP, blood pressure;  BGLs, blood glucose levels;  Hypo, hypoglycaemic medications;  Lab., laboratory;    SpN, Specialist / Management nurses;  DN, district nurses;   
CSN, community staff nurse;  DNS, diabetes nurse specialist;  PDSN, paediatric diabetes specialist nurses;   PNs, practice nurses;  DEs, diabetes educators;   PHCN, primary health care 
nurses;   RNs, registered nurses;   SN, staff nurses; Gp, group;  NPs, nurse practitioners;  DNS, diabetes nurse specialists, GP, General Practice;  HbA1c, Glycosylated haemoglobin;  
S. Africa, South Africa;  Pts, patients;  3/12, 3 monthly. 
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2.4.5 Limitations of all surveys 

Sampling methods 

Of the 14 surveys, six included small samples limiting intergroup comparisons;219 220 265 266 272 274 and there 

were low response rates in all the larger surveys with the exception of the 1999 NZ272 and two UK 

surveys.268 269 Furthermore, three survey groups either did not randomly select participants or use 

complete samples266 271 274 and the aim of one was very limited and designed to assist specialist and 

district nurses working within the same locality in London.265 

 

 Low response rates 

It is unlikely that these samples were representative of all diabetes educators and nurse practitioners in 

the USA, DNS in the Netherlands and one of the three from the UK267 nor PHC nurses in South Africa 

because of the low response rates which ranged from 21% to 49.5%, or were not reported.271 

 

 Selection Bias  

Only 11 of the 14 surveys either randomly selected participants or work places218 267 273 or carried out 

complete sampling,219 220 265 266 268 269 272 although one excluded part-time paediatric specialist nurses266 

and another PNs who did not have additional diabetes experience or expertise.267 In addition, the 

recruitment of participants in the four DE surveys either favoured those attending AADE conferences or 

meetings270 271 or recruited AADE members from only two of 48 continental states.219 220 The smallest 

sample of PHC nurses, registered nurses and staff nurses was limited to a very small select group of 

experienced staff members excluding those who had worked for less than five years.274   

 

Lack of information and accuracy 

There was underreporting in most surveys on nurses demographic characteristics including: age, 

ethnicity, primary language, qualifications or number of hours undertaken in diabetes education or the 

type of previous diabetes experience (secondary or primary care). Two surveys, one on diabetes 

educators and one reporting on specialist and district nurses, did not collect any demographic, patient 

education or diabetes practice information,265 270 and very limited demographic information was 

reported on nurse practitioners218 and DNS in two surveys.269 273 

 

Moreover, self-administered survey questionnaires were either mailed to potential participants or they 

were asked to complete the questionnaire in an on-line survey,218 with the exception of the small South 

African survey where information was gathered in face-to-face interviews.274 No information obtained 

was validated or correlated with actual or recorded activities.   
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Information on nurses sampled 

Only four groups of nurses who worked with diabetes patients in a community setting were surveyed 

with DNS266-269 273 and diabetes educators the most commonly sampled.219 220 270 271 PNs who make up the 

largest group of nurses in the community were only sampled in three surveys267 272 and nurse 

practitioners218 and a very small sample of PHC nurses274 were sampled in separate surveys. Only one 

survey sampled more than one nursing group working in the community and selectively choose nurses 

more experienced in managing diabetes patients,267 and although two surveys collected data on both 

community and hospital based nurses, only one was large enough to make demographic comparisons.273 

 

Comparisons across the four diabetes educator surveys show a wide range of certification by diabetes 

educators and increasing trends in gaining certification. This may be due to an over-estimation in the 

latest AADE (2005) members’ survey as recruitment likely favoured certified diabetes educators with 

over 80% certified271 – a much greater proportion compared with 51% reported in 1992219 and 62% in 

1999.220 

 

Nurse’s knowledge was only tested and reported in one small older survey from Cape Town in primary 

health and secondary care nurses, with questions focused on outdated pathophysiology terms (namely 

differences in IDDIM and NIDDIM), acute signs and symptoms of hypoglycaemia and hyperglycaemia and 

the control of blood pressure.274 Furthermore, no survey reported on nurse’s knowledge of risk factors 

for type 2 DM or promotion of primary prevention or specifically what participants wanted to know of in 

relation to diabetes and effective management strategies. Whereas evidence from the large RCTs, 

described in (Chapter 1), show long term improvements in all the major modifiable risk factors decrease 

the risk of diabetes-related complications.  

 

 Under-reporting of nursing care or management activities 

Only five surveys reported on actual nursing care or management activities218-220 269 272 with very limited 

information from a further two.266 271 Although five surveys showed that DNS or PNs either worked 

within a multidisciplinary team or with GPs, only two reported on patient assessments or care given by 

participants during a consultation272 and no reports were written on the division of care or separate 

responsibilities.267-269 272 In addition, only one survey each reported on microalbuminuria or retinal 

screening218 and telephone support.269 Although, the proportion of nurses carrying out traditional 

medical care was reported in six surveys,218-220 269 272 it was often discussed as a measure of responsibility 

or autonomy in the nurses sampled. 
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 Health promotion and reduction of risk factors 

Blood glucose management was a major focus by the majority of nurses in all six surveys that reported 

on risk factor management,218-220 269 272 despite an HbA1c <7% being associated with mortality in those 

with type 2 DM.128 Assessment or management of blood pressure was reported on in only four surveys218 

269 272 and one each reported on nurses knowledge of diabetes274 and patient’s lipid status and estimated 

co-morbidities.218  

 

No surveys reported on patient’s smoking status nor the use, or effectiveness, of smoking cessation 

initiatives, including the promotion of nicotine replacement despite evidence of its use doubling smoking 

cessation rates.247 Moreover, 28% of nurse practitioners reported using the mnemonic 'ABC' (standing 

for A1c, blood pressure and cholesterol), promoted nationally in the US, in educating and managing 

patients218 which does not include cigarette use or lack of physical activity (two of the five major 

modifiable risks factors for diabetes-related complications).  

 

 Assessments for complications 

Only one survey reported on the proportion of nurses who carried out physical examinations,219 although 

five surveys did report the proportion who carried out foot assessments which ranged from 39% to 

89%218-220 272 and only one on monitoring microalbuminuria.218 

 

 Patient education 

Although several surveys reported on the proportion of nurses involved in patient education,218-220 269 272 

or methods used266 – no survey reported on the type of patient consultation, follow-up or on specific 

education regarding foot care, diet, physical activity, smoking cessation, drugs prescribed or on patient 

compliance, with the exception of nurse practitioner participants who estimated the latter.218  

 

 Use of guidelines 

No survey reported on the use of national guidelines despite their recommended use in assessing for, 

and managing risk factors associated with diabetes-related complications.139 

 

 Support and value of nurses 

Only one survey reported on the perceived value and support felt by nurses,273 although two small 

surveys reported on communication between groups of nurses working together or with physicians.265 274 
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Patient information 

No patient data were reported, with the exception of the nurse practitioner survey, where estimates 

were made on the proportion of patients with hypertension, dyslipidaemia and co-morbidities but were 

not correlated with referral to patient’s files.218 Although patients were described as being 'difficult to 

educate' in the Cape Town survey274 and methods of patient data collection were reported in another.268 

 

Practice or service information 

There were no reports on the number of people with diabetes associated with practices or services, on 

rural or urban based nurses (although one survey reported on the total population served by one DNS.269 

Furthermore, no reports documented the physical or technical support available within general practices 

or service providers such as: privacy for patient consultations, office space and access to computers, 

telephones, printers or internet sites.   

 

Age of studies  

Eight of the surveys were published in the last ten years. Despite this, the more recent survey groups did 

not improve the methodological approach in recruiting participants, with the exception of one,273 or on 

gathering accurate information (such as duplicating its source), or relating nursing management activities 

to the documentation of, or patient outcomes.  

 

In summary, several surveys sampled DNS in the UK and Netherlands, diabetes educators in the US and 

PNs in NZ and the UK and one small survey from South Africa sampled a small number of PHC nurses.274  

Only a very small number of surveys achieved good response rates, were sufficiently large to make 

comparisons or had carried out random or complete sampling.   

 

A moderate amount of research has been conducted on nurses demographic and work details with most 

surveys detailing participant work experience and about half reporting some demographic information, 

diabetes education or training, work setting, patient education and specific diabetes management 

activities. Despite this, only one survey reported diabetes knowledge held by nurses274 and one 

estimated patient information and goals set with patients,218 summarised in (Table 2.10) below.  

 



108 

 

Table 2.10 Summary of all cross-section surveys reporting on nurse demographic characteristics, diabetes education and patient care & information.  

Study 
 

Sample/Response/ 
Data collection 

Demo 
Info 

Post-grad 
Education 

Diabetes 
Education 

Experience Work 
setting 

Knowledge *Patient 
care 

Patient 
education 

#
Medical 

roles 
Work 

assessed 
Pt 

data 

UK and NZ surveys 
Haste et al. 
(1992), 

265
 UK 

SpN, DN,CSN (52);  
92-98%; Qu/interview 

          
√ 

 

Llahana et al. 
(2001),

266
 UK 

DNS/PDNS (66); 82.5% 
Questionnaire 

√ √ √  √   √    

Peters et al. 
(2001),

267
 UK    

PN, DNS (166); 27-42% 
1

st
;   86-93% 2

nd
  Qu(2) 

√ √  √ √     √  

Thompson et 
al. (2002),

268
 UK 

DNS (545); 70.3% 
Questionnaire 

√ √ √ √ √      √@ 

Winocour et al. 
(2002),

269
UK 

Trusts (238); 77% DSN 
Questionnaire 

    √  √ √ √   

Kenealy et 
al.(2004),

272
 NZ 

PN (86); 59%, 
Questionnaires  (1991) 

  √ √ √  √ √ √   

PN (155); 86%   (1999)    √ √ √  √ √ √   

US, Netherland and South African surveys 
Cypress et al. 
(1992),

219
 USA 

DEs (108);  49.5%  
Questionnaire  

 √ √ √   √ √ √   

Goodman et al. 
(1997),

274
 SA 

PHCN, RNs, SN, MDs 
(35);   Face-to-face  

   
√ 

 
√ 

  
√ 

    
√ 

 

Kaufman et al. 
(1999),

220
 USA 

DEs (97); 44% 
Questionnaire 

 √ √ √ √  √ √ √   

Tomky et al. 
(2000),

270
 USA 

DEs (691); 24% 
Questionnaire  

       √@@    

Barlow et al. 
(2005),

271
 USA 

DEs (507);  
Questionnaire  

 √ √ √ √   √ √   

Goolsby et al. 
(2007),

218
 USA  

NPs (320); 21% 
On-line survey   

   √ √  √ √ √  √ 

Van den Berg et 
al. (2008),

273
  

DNS (325); SN (1,204, 
1,0558),  41-68%; Qu. 

√   √ √      √ 

Abbreviations:  Demo Info, demographical information, Pt, patients; SpN, Specialist / Management nurses; DN, district nurses; CSN, community staff nurse;  Qu, questionnaire;   
DNS, diabetes nurse specialist; PDSN, paediatric diabetes specialist nurses;   PNs, practice nurses;  DEs, diabetes educators;  PHCN, primary health care nurses; RNs, registered nurses;   
SN, staff nurses;  MDs, physicians;  Gp, group;   NPs, nurse practitioners;  DNS, diabetes nurse specialists.  
*Specific patient care is outlined in (Table 2.9);     

@
method of patient data collection only;      

@@
reported only type of patient data collected.      

#
Medical roles refer to those traditionally carried out by physicians’ i.e. physical exams, adjusting insulin & prescribing oral hypoglycaemic agents, diet & physical activity.   
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2.5 Justification for the Auckland PHC Nurse Survey 

Evidence from the RCTs, discussed in (Chapter 1), shows intensive blood glucose control decreases 

HbA1c and microvascular events in patients with both type 176-78 80 and 2 DM.129 132 133 In addition, a large 

cohort study that followed patients with type 2 DM showed a positive association between HbA1c and 

first MI and stroke events after controlling for all other major CV risk factors.279 Despite these findings, 

reductions in HbA1c increased CV and total mortality in one type 2 trial128 and no effect was reported in 

four,127 129 131-133 although one trial found a decrease in stroke and total mortality in a subset of 

overweight patients assigned to metformin.130 

 

Twelve of the 21 RCTs, reviewed above in section 2.1, that examined the effect on HbA1c of a new of 

different intervention involving a nurse reported reductions in HbA1c.223 224 227 229 231 235-239 243 244 

Reductions in HbA1c were also reported in four each of the six, non-randomised trials,248-250 252 and quasi-

experimental studies.254-256 258  

 

In addition, five RCTs reported beneficial effects on at least one lipid,234 235 238 239 243 as did one non-

randomised trial248 and two quasi-experimental studies.257 258 Two quasi-experimental studies also 

reported a reduction in smoking217 257 and one in microalbuminuria.259 Furthermore, nine of the 18 non-

randomised and quasi-experimental studies reported increases in at least one of the following - 

screening, foot assessments and care, self-monitoring blood glucose levels, patient knowledge or 

medication compliance.217 248 252 257 259-262 264 

 

The 14 surveys reviewed showed that most groups of nurses surveyed work in a primary care or a 

community setting and work in multidisciplinary teams or with GPs and are involved in managing 

diabetes patients.  Nurse practitioners manage diabetes patients similarly to GPs with an additional focus 

on education, and achieve similar patient outcomes when compared with physicians. DNS and diabetes 

educators have similar responsibilities in their diabetes management with an emphasis on educating 

patients and control of BGLs. PNs are involved in a range of diabetes management activities and typically 

spend only two to four hours on diabetes care per week.  Very few district and PHC nurses were sampled 

and little information reported on their demographic characteristics and diabetes management activities. 

 

In addition to this review, total CV events and total mortality were reduced in patients with type 2 DM 

assigned to lipid lowering agents,145 146 and by antihypertensive therapy achieving systolic and diastolic 

blood pressures of 135 to 150mmHg and <80mmHg, respectively,163 280 281 CV risk was also lowered by 

lifestyle changes involving non-atherogenic diets promoting weight loss.282 increased physical activity209 

210 and smoking cessation.103 104 
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The unique contribution of the individual nurses involved in each of the diabetes interventions is difficult 

to separately quantify, given that most interventions involved a systematic approach to improve existing 

diabetes services.  In general, the main aims of the intervention were to improve electronic record 

keeping and documentation, recall and follow-up of patients, auditing of patient information, patient 

screening and biophysical measures, and ultimately decrease diabetes-related complications. Most 

interventions were not carried out for a sufficient length of time to evaluate their effect on actual 

diabetes complications, although improved screening, documentation and biophysical measurements 

are a necessary intermediary step in achieving this. Only two trials compared diabetes interventions 

involving nurses with other health professionals with one, showing they were equally effective as 

physicians in improving risk factors in a general practice setting and in the other factorial designed trial, 

they were no more effective than community health workers in achieving primary outcomes although in 

the combined intervention they were effective. 

 

Despite this, nurses were in an ideal position and central to the implementation of the interventions 

described above. They have core knowledge and a skill set (acquired through their graduate nursing 

course), were generally enthusiastic to participate in the interventions, work with specialist nurses and 

physicians and participate in the diabetes interventions. In the majority of studies nurses carried out 

traditional nursing (patient care and education) and medical roles (physical examinations, adjustment of 

medication relating to blood glucose control and prescribing diet and physical activity). There was less 

documentation on whether nurses offered traditional PHC services in providing health access to a set 

population, carrying out a comprehensive assessment of patients and targeting education, care and 

referrals for screening and specialist care as appropriate for that patient’s age, health and disease risk 

status beyond diabetes.  

 

Collectively these findings justify looking at the type of advice, education and management activities 

provided by PHC nurses and those managing diabetes patients in a PHC or community setting. Very few 

of the surveys reviewed in this chapter reported on specific management activities, assessments carried 

out, division of management with physicians, or follow-up and health promotional activities. Moreover, 

only one survey sought diabetes knowledge held by nurses and none reported recorded information on 

patients managed by nurses. 
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2.5.1 Rationale for the survey 

This review provides sufficient evidence and rationale for carrying out the survey that underpins this 

thesis. The survey was designed to identify key issues and investigate the role played by PHC nurses 

involved in the management of patients with diabetes. Comparisons between the three different types 

of nurses in NZ (specialist nurses (DNS and chronic care management), practice and district nurses) will 

be made to identify factors associated with best management strategies based on national guidelines for 

managing type 2 DM patients combined with recent international evidence in achieving patient 

outcomes in-line with best evidence and guidelines. Furthermore, knowledge held by nurses on risk 

factors associated with the development of diabetes and CVD will be documented. The aim of which is to 

help identify educational and training needs and make recommendations for the future structure and 

organisation of PHC nurses involved in diabetes management, including PHC organisations.  

 

In addition, information will be collected on randomly selected diabetes patients recently consulted by 

each nurse participant. This will provide an overview of patient’s health status, risk factors for diabetes-

related complications and co-morbidities and provide information to make associations with nursing care 

and health promotional activities carried out during the consultation and follow-up management plans. 

Specific aims of the survey are outlined, in (Chapter 3). 
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CHAPTER THREE 

 

STUDY AIMS AND METHODS 

 

This chapter describes the study aims (3.1), design and sample selection (3.2), methods of data collection 

(3.3) and sample size calculations and statistical analyses (3.4).  

 

3.1  Aims 

The main aim of the study was to identify the key issues and investigate the role played by PHC nurses in 

the clinical management of diabetes patients. 

 

Specific aims of the survey  

 Identify the key issues for PHC nurses in their perception of the clinical management of diabetes 

 

 Describe the current practice of PHC nurses involved in the management of diabetes patients, with 

comparisons between the different types of PHC nurses  

 

 Document demographic and practice (or service) details of nurses, including administrative support, 

and make comparisons between groups of nurses 

 

 Document routine assessments and diabetes management activities carried out by nurses during 

diabetes consultation including 'Get Checked' assessments 

 

 Describe demographic and health-related characteristics of the randomly sampled diabetes patients 

consulted by each of the nurse-groups 

 

 Describe knowledge of diabetes held by PHC nurses. Including knowledge of the underlying 

pathology of type 1 and type 2 DM, the major risk factors for type 2 DM and diabetes related-

complications (including CV events) and associated major risk factors  

 

 Report factors associated with best practice (as outlined in the national guidelines and recent 

international recommendations based on findings from type 1 and 2 RCTs) and identify gaps in 

practice in managing all major risk factors associated with diabetes-related complications  
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 Document awareness and frequency of use of the national guideline for managing patients with type 

2 DM  

 

  Report how valued and supported nurses feel in their workplaces  

 

 Identify education and training needs for PHC nurses to expand and develop their role in the future 

management of diabetes patients within the framework of existing PHOs. 

 

 Make recommendations for the future structure and organisation of PHC nurses and in the 

development of PHOs involved in diabetes management 
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3.2 Study Design and Sample Collection 

The current study is a cross-sectional survey (comprising a mail-out self-administered questionnaire and 

telephone or face-face interview) of a stratified random sample of 287 PHC nurses, in the Auckland 

region, carried out between September, 2006 and February, 2008. Biographical and current work details 

were collected using the self-administered questionnaire. Additional information was collected during 

each telephone interview on each nurse’s diabetes knowledge and on medical and procedural details of 

all diabetes consultations carried out during a randomly selected day over the previous week. Collection 

of information allowed self-reported routine practice to be compared with actual practice during patient 

consultations, and for associations to be examined between diabetes knowledge held by nurses and best 

management practices.  

 

This study design was chosen because it offered the opportunity to document current diabetes 

management activities by PHC nurses at one particular point in time and at low cost. It is also an 

appropriate design to measure the health status of a random sample of diabetes patients who were 

consulted by PHC nurses in Auckland on a randomly selected day. The cross-section study is typically 

used to measure the health status of a defined population and is frequently used to measure the health 

status of NZ adults and children.  This design also allows the extrapolation of the sample of nurses to all 

PHC nurses in Auckland, and potentially to PHC nurses in other urban areas in NZ due to the similarity of 

their undergraduate education, training, work setting and experience. In addition, this design allows 

calculation of the number of diabetes patients consulted by each nurse group on a randomly selected 

day or week in Auckland to estimate their total diabetes management workload.  

 

Telephone interviews were chosen as the most appropriate method for multiple questions on knowledge 

and management activities in order to attain a high response rate,283 decrease the proportion of 

unanswered questions284 and ensure timely data collection.283 The range of responses for multiple-choice 

response options were worded consistently with questions in the self-administered questionnaire in an 

attempt to minimise response effects, where respondents tend to select the most recent multiple-choice 

response because they are not able to view a sequence of questions and responses.283 The Likert scale 

was used for responses on questions related to how valued nurses felt (Appendix D, 5a to 5c,), to 

decrease the tendency for respondents to limit their range of responses.283 Furthermore, there is little 

difference between telephone and face-to-face interviews in respondents reporting correct or under-

reporting of undesirable responses, unless the content is very sensitive.283 

 

3.2.1 Identification of primary health care nurses 

There are four main groups of nurses involved in the community management of diabetes in the 

Auckland region. The largest group is PNs, of whom 813 were identified at the time mostly working in 
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general practices. The other three groups were: DNs (n=180) and DNS (n=73), who are employed by the 

three Auckland DHBs: Auckland (Central), Counties Manukau (South Auckland) and Waitemata (West and 

North Auckland); and CCM nurses (n=25) who are mostly employed by independent PHOs. Prior to the 

development of CCM nurses, specialist nurses involved in the care of patients with chronic conditions 

(namely diabetes, CV, respiratory and mental health), were often referred to as 'Disease State 

Management' nurses. The term chronic care management (CCM) nurse is now used more frequently and 

will be used in this thesis.  

 

3.2.2. Structure of PHC providers in Auckland 

In 2006, prior to the commencement of the study, primary care and PHC was provided through 19 

PHOs285 and three independent Māori providers (encompassing 346 general practices) outlined below 

(Figure 3.1). PNs or specialist nurses were employed at 299 of the 346 general practices and Accident 

and Medical or Emergency Clinics throughout the greater Auckland area.  

 

 Figure 3.1  Structure of Primary Health Care Providers in the Auckland region 

 
 

 

 

 

 

 

 
Abbreviations:  PHO, Primary Health Organisations. 
*The total number of general practices and Accident and Medical Clinics were calculated, after duplicate 
practices were removed (based on practice name, address and telephone number) from the updated list 
of GPs and PNs held by the Department of General Practice and Primary Health Care, University of 
Auckland. If a general practice and general surgery were listed with the same address and telephone 
number they were considered duplicated and calculated as one. Where two general practices had the 
same name and telephone number but differed in addresses they were calculated as two separate 
practices.  

 

3.2.3 Recruitment of PHC nurses  

In total 1,091 PHC nurses were identified and stratified by nursing group with the aim of randomly 

sampling approximately 25% from each group (Figure 3.2). Although rare, if a nurse was found to be on 

more than one list they were removed from subsequent lists. Separate lists of each of the four nurse 

groups, were constructed sequentially and each nurse was assigned a number which was then randomly 

ordered (or scrambled) using appropriate computer software. Nurses were then systematically invited 

from the top of the randomly ordered list to participate in the survey, ensuring that each nurse had an 

equal opportunity at being selected to participate. Further information on the identification and 

                           Centralised Primary Health Care Funding 

   ↙   ↘    

 19 PHO providers            3 independent Māori providers 

   

      General Practices & Accident & Medical clinics (n=346*)   
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classification for each of the nurse groups is discussed below. Sample size calculations are described 

below in (Section 3.4.1).  

 

 Figure 3.2  Recruitment of PHC nurses  

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Abbreviations: PNs, practice nurses;  DNs, district nurses;  DNS, diabetes nurses specialist;  CCM, chronic  
care management;  GP, general practices.   
*Self-reported role description used in all analyses. Seven nurses were re-categorised: 4 PNs re-categorised 
to CCM nurses (n=3), and one to DNS.  Three further nurses were re-categorised: one from DNS to PNs, one 
DNS to a CCM nurse and one CCM nurse to a DNS.  
#
DNS & CCM nurses were combined for all analyses and classed as specialist nurses (SNs) 

 

Practice nurses  

The Department of General Practice and Primary Health Care at the University of Auckland, maintain a 

register of PNs and GPs working at all general practices in the Auckland region (including ethnic-specific 

based practices and community Accident and Medical Clinics). This register was updated (by telephoning 

each general practice) over the summer of 2005 and 2006, prior to the survey, and 813 PNs were 

registered as working in the Auckland region. Of the total, 289 (36%) were randomly selected (to achieve 

a 25% total sample) to participate in the survey. Prior to sending out invitation letters the practice or 

clinic was telephoned to confirm the PN was still currently employed. Of the 289 PNs randomly selected, 

39 were no longer working as PNs and of those 20 had left practice nursing, eight had retired, seven 

emigrated overseas, two had moved out of Auckland, one was on maternity leave and one had died. The 

remaining 250 currently still in practice nursing were invited to participate in the survey and of those 213 

(85%) agreed to participate and all 213 completed the telephone interview, however only 211 completed 

the self-administered questionnaire and returned it in a reply-paid envelope, between September, 2006 

and September, 2007. If a randomly selected PN had moved to a different practice or clinic after the 

                     Primary Health Care nurses 
 
                                                            

         180 GP,  15 A & M clinics              3 DHBs               3 independent Māori Providers  

                               
        PNs (n=813)           DNs (n=180)              DNS (n=73) & CCM nurses (n=25) 
                                                                        

                                                           
           35% (n=383) Randomly Sampled 

                  
  31% (n=335) Invited 

                  
26% (n=287) Participated in survey                  

                          
  PNs (n=213)      DNs (n=49)        DNS  (n=19) & CCM nurses (n=6) 

                                        
             *PNs (n=210)    *DNs (n=49)      *DNS  (n=19) & *CCM nurses (n=9) 
                             
           

#
Specialist nurses (SNs, n=28) 
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register update, the invitation letter and information about the survey was sent to their new practice or 

clinic.  

 
District nurses  

Requests were made of the three DHBs in the Auckland region for lists of DNs. Up-to-date lists were 

received by July 2007, from all three DHBs, with a total of 180 DNs. Of those, 66 (37%) DNs were 

randomly selected and invited to participate in the survey. Of those invited, five had left district nursing, 

one had retired and one was on maternity leave. Of the remaining 59 DNs invited, 49 (83%) agreed to 

participate and all completed the telephone interview between September, 2007 and November 2007, 

and of those, 48 completed and returned the self-administered questionnaire.   

 

Specialist Nurses  

Names of DNS and CCM nurses were requested from each of the three Auckland DHBs and from all 19 

PHOs in the Auckland region and the three independent Māori providers. In September 2007, names of 

all DNS and CCM nurses who were employed by each of the DHBs and PHOs were collated and cross-

checked with previous lists of PNs and DNs to ensure nurses were not listed more than once. Separate 

communication was also established with nine nurse leaders from several PHOs to capture all SNs 

involved in the management of diabetes patients in the community. In addition, all CCM nurses 

identified were contacted by telephone or in person by the principal investigator (PI) and informed about 

the survey, and were asked if they knew of other CCM nurses or specialist nurses involved in diabetes 

management in the Auckland region. Additional nurses identified (included those working for 

independent Māori and Pacific community providers) were added to the list if not previously listed. 

 

 Diabetes Nurse Specialists  

In total, 73 DNS were identified and of those 21 (29%) were randomly selected and invited to participate 

in the survey. Of the 21 selected, one DNS had resigned, one refused to participate, and 19 (95%) DNS 

agreed to participate in the survey.  

 

 Chronic care management nurses  

A total of 25 CCM nurses were identified, seven (28%) were randomly selected and invited to participate 

in the survey. Of those, one had resigned and all remaining six (100%) CCM nurses agreed to participate.  

 

All 19 DNS and six CCM nurses who participated in the survey completed and returned the self-

administered questionnaires in a return-paid envelope, and telephone interviews, which were carried 

out between November 2007 and February 2008.  
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3.2.4 Response rates 

A summary of the number of all PHC nurses working in Auckland during the survey period, the numbers 

randomly selected and invited to participate in the survey, and response rates are presented in this 

section and tabulated below (Table 3.1).  

 

Table 3.1:  Total number of PHC nurses identified in the Auckland region, those randomly selected 
and those who participated in the survey.  

Type 
of 

Nurse 

Total number Primary Health Care Nurses 

Total 
Identified 

(N) 

Randomly 
Selected 

(N) 

Resigned 
Retired 

Died 

Invited 
into 

survey 

Refused 
not able 

No. in 
survey 

Total PHC 
sampled 

(%) 

Self-reported 
roles* 

(N) 

Interview 
Dates 

Response
#
 

Rates (%) 

 PNs 813 289 39 250 37 213 26 210 Sept 06 - 07 85 

 DNs 180 66 7 59 10 49 27 49 Aug 07-Nov 07 83 

 DNS 73 21 1 20 1 19 26 19 Nov 07-Dec 07 95 

 CCM 25 7 1 6 0 6 24 9 Nov07- Feb 08 100 

 Total 1,091 383 48 335 48 287 26 287 Sept 06-Feb 08 86% 

Abbreviations:  No, number;  PNs, practice nurses;  DNs, district nurses;  DNS,  diabetes nurse specialist;  CCM, chronic 
care management nurses;  Sept, September;  Aug, August; Nov, November;   Dec, December;   Feb, February. 
*Self-reported roles were used in all analyses & seven nurses were re-categorised based on self-reported roles. 
#
Response rates were defined as the number of nurses who participated in the survey divided by those invited. 

 

In summary, 287 nurses participated in the telephone interview and of those 284 completed and 

returned the self-administered questionnaire in a return, reply-paid envelope between September 2006 

and February 2008. In addition, information was gathered on 265 diabetes patients, directly from patient 

records, who had been consulted by 117 (41%) nurses on a randomly selected day worked in the week 

prior to their telephone interview, summarised in (Figure 3.3).  

 

Figure 3.3 Summary of PHC nurses sampled and patients consulted on the randomly selected day 
and reported information on.  

 

 

 

 

 

 

 

 

 
Abbreviations:  PHC, primary health care;  Pts, patients;  PNs, practice nurses,  DNs, district nurses, SNs, specialist  
Nurses (comprised both DNS and CCM nurses); DNS, diabetes nurse specialists;  CCM, chronic care management. 
*Patient data were not collected for 43 patients, ten consulted by three PNs (7 by 1 PN, 1 of 2 and 2 of 3 by 2 PNs),  
28 patients consulted by one specialist ophthalmology nurse and five patients consulted by one CCM nurse. 

  

     Telephone Interviews (n=287) 
      

Diabetes patients consulted on a typical work day by PHC nurses *(n=308) 
↓ 

Number of patients consulted & patient data collected (n=265, 86%) 
 

↙      ↓     ↘ 
  

    153 Pts (by #78 (38%) PNs)       47 Pts (by 23 (47%) DNs)         65 Pts (by 16 (57%) SNs)# 
           (50 Pts by 12 DNS) 

         (15 Pts by 4 CCM nurses)  
 

265  Diabetes Patients  
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3.2.5 Categorisation of nurses 

Following data collection and preliminary analyses of participant demographic data, nurses were 

categorised into three groups: practice, district and specialist nurses – the latter included DNS and CCM 

nurses. Self-reported nursing roles were used in all analyses as this was considered to more accurately 

reflect present nursing roles outlined above in (Table 3.1). Although the number of practice, district and 

specialist nurse groups were very similar to the pre-survey categorisation, seven nurses were re-

categorised based on their own nursing role description, and the greatest proportion of changes 

occurred in the CCM nurse group. Three of four nurses originally categorised as PNs reported themselves 

as CCM nurses, and the forth as a DNS.  The remaining three nurses were re-categorised; one from DNS 

to PNs, one DNS to a CCM nurse and one CCM nurse to a DNS. DNS and CCM nurses were combined for 

all analyses, due to the small number of CCM nurses. 
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3.3 Methods of Data Collection 

In this section the procedures and methods for the collection of information from participants is 

described.  Ethical approval was obtained from the Northern X Regional Ethics committee (reference 

number: NTX/05/10/128, Appendix A).  

 

3.3.1 Information sent to randomly selected participants  

All nurses randomly selected for inclusion in the survey were sent information about the survey. A letter 

was mailed out to their work place with a survey information sheet, an invitation to participate, a 

consent form (Appendix B), a rely-paid envelope and a mail-out self-administered survey questionnaire 

collecting demographic information and on each nurse’s training and current work situation (Appendix 

C). If a selected nurse had left PHC nursing since the finalisation of the register, endeavours were made 

(by telephoning the practice) to identify if they were still working as a PHC nurse and a letter sent to their 

new work address.  If they had left PHC nursing or retired, the next randomly ordered nurse was invited 

to participate in the survey.  For example, the total 813 PNs identified were assigned a number which 

was randomly ordered. At weekly intervals during the survey period typically six nurses from the top of 

the randomly ordered list were invited to participate in the survey if still currently working as a PN. If a 

nurse had left practice nursing they were manually crossed of the list. This process continued until 289 

nurses had either been invited to participate in the survey (n=250) or crossed off the list (n=39) resulting 

in 213 nurses (26%) of the total number participating in the survey, as shown in (Table 3.1).  

 

3.3.2 Follow-up telephone calls 

The letter was followed by a telephone call about a week later from the PI who would further explain the 

purpose of the survey and solicit participation. If the selected nurse verbally agreed to participate in the 

survey they were asked to complete the written consent form and self-administered questionnaire 

(Appendix C) and a time for a telephone interview was arranged.  

 

3.3.3 Telephone interview 

Core telephone interviews were arranged at each nurse’s convenience either at their work place or 

home and all interviews were carried out by the PI.  The core telephone interview was about 15 minutes 

long and information was collected and coded using a standard questionnaire, on the routine diabetes 

management activities for each nurse and the type of diabetes-related work carried out during a typical 

work day. Knowledge and perceived knowledge of diabetes was documented, training and educational 

needs of nurses identified, and nurses were asked to the rate how valued they felt in their present work 

place (Appendix D).   

Toward the end of the core telephone interview, each nurse was asked what days she had worked over 

the past seven days and one of those days was randomly selected using appropriate computer software. 
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Each nurse was asked how many hours they had worked on the randomly selected day and how many 

patients with diabetes they had personally consulted, summarised below in (Table 3.2).  If diabetes 

patients had been consulted on that day, further anonymous demographic information was collected 

from the patient’s records including their present health status, recent blood test results, medications, 

screening and co-morbidities. Further information was collected on assessments carried during the 

consultation, education or health-related advice provided and points of discussion, if a Green 

Prescription had been written during this consultation, or previously, and the type of follow-up care 

arranged (Appendix E). Often a second interview was arranged at the nurse’s convenience at their 

workplace to collect this additional patient and consultation information. If several diabetes patients had 

been consulted by the nurse, a face-to-face interview was offered to collect this information.  Only one 

PN, who had consulted nine patients, requested a face-to-face interview. Almost all PNs and SNs had 

access to electronic patient information. However, most DNs used old-fashioned paper patient files and 

often follow-up telephone interviews were required to allow them time to find the relevant patient files.  

 

Telephone interviews were used to collect this information for participant convenience and were less 

expensive compared with face-to-face interviews. They were also ideal to ascertain additional and more 

complex information, including that of diabetes knowledge for later comparison with that collected in 

the self-administered questionnaires. All nurses who had consulted patients on the randomly selected 

day were asked to refer to documented patient information, although additional information given by 

those nurses regarding care and activities carried out during the consultation that had not been recorded 

was also collected, to capture under-documented activities. 

 

During the telephone interview each nurse was asked several questions, without soliciting responses, 

regarding their routine diabetes management activities, diabetes knowledge (on type 2 diabetes and its 

detection and on diabetes-related complications and related risk factors) and how valued they felt 

(Appendix D, Questions 1d to 5c). In addition, each nurse was asked about specific assessments and 

activities they had carried out during the actual patient consultations (Appendix E, questions 8a and 9c). 

This may have resulted in an under-estimation of routine activities carried out, and therefore actual 

activities reported during the consultation were used in the regression analyses, described below in 

(Section 3.4) to reduce the potential for systematic measurement error.  
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3.3.4 Number of patient consultations  

Of the 287 nurses who participated in the telephone interview, 120 had consulted at least one diabetes 

patient on the randomly selected day and information on those patients was collected from 117 of those 

nurses (Table 3.2). The sample size is large enough to detect Pearson correlation coefficients <0.20 (2-tail 

-error=0.01).286 This approach was used to ensure a random sample of diabetes patients residing in 

Auckland and consulted by PHC nurses, and to compare the proportion of diabetes patients consulted by 

each nurse group.  

  

Table 3.2 Median number of diabetes patients (n=265) consulted on a randomly selected day. 

Type of nurse No. of 
nurses 

 

No. of nurses 
who consulted 

diabetes Pts 
N  (%) 

No. of nurses 
with patient 
information 

N  (%) 

Diabetes Consultations 
Median 

number of  
Pts  / day 

Total patients 
consulted                            

N 

Patient data 
collected  

N  (%) 

Total patient 
data 
N (%) 

Practice nurses 210 
  @

79   (38) 78   (38) 1 163 
 @

153  (94) 153  (58) 

District nurses 49 23   (47) 23   (47) 2 47 47    (100) 47    (18) 

DNS 19  *13   (68) 12   (63)  

4 to 5 

78   *50   (64) 50    (19) 

CCM nurses 9    #
5     (60) 

      
4    (44) 20     #

15   (75) 15    (6) 

Total (N) 287 120   (42) 117  (41)  308 265 (86) 265 

Abbreviations:  No, number;   Pts, patients;  DNS, diabetes nurse specialists;   CCM, chronic care management. 
@

Data were not collected for seven patients consulted by one PN (not included in patient analyses), two of three and one  
of two patients consulted by two other PNs (both PNs included in patent analyses).   
*One specialist ophthalmology nurse briefly consulted 28 patients - patient data were not collected and this nurse was  
not included in patient analyses. 
#
One CCM nurse consulted 5 diabetes patients - patient data not reported and nurse not included in patient analyses. 

 
 

3.3.5 Information collected on diabetes patients Consulted 

Information was collected, from each nurse, from patient records on weight, BMI, HbA1c, total 

cholesterol, LDL-C, HDL-C, triglycerides, microalbuminuria and serum creatinine, from 265 (86%) of the 

total 308 patients consulted on the randomly selected day. One specialist ophthalmology nurse had 

briefly consulted 28 patients on the randomly selected day and information was not collected from these 

patients because of the technical nature of the consultation and the nurse was not employed at the 

general practice. Only four other nurses did not report on all the patients they had consulted on the 

randomly selected day. One PN did not report on any of the seven patients consulted and another 

reported on only one of the three patients consulted due to time constraints and a third could not find 

any information on one of two patients consulted. One CCM nurse was unable to give information on the 

five diabetes patients she had consulted on the randomly selected day, due to illness and early maternal 

leave following the initial core interview. Most PNs were able to access and provide information on 

patient’s laboratory test results electronically, using Medtech (a primary care-based management 

system), and SNs either accessed Medtech or Concerto (a hospital-based electronic database) to provide 
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this information. DNs had very limited access to any electronic patient information and mainly referred 

to patient’s paper files, hospital discharge summary notes, although a few were able to access Concerto. 

This process lengthened their interviews and data were often missing.  

 

3.3.6 Development of questionnaires 

Three questionnaires were developed and tested prior to ethics and funding applications. Firstly, the 

self-administered questionnaire was used to collect demographic and work practice details of the nurses 

and was posted out to the work address of participants (Appendix C). The second questionnaire was 

designed to collect further information via telephone interviews from participants (Appendix D) and the 

third to gather primarily recorded information on patients that nurses had consulted (Appendix E). 

Nurses who had consulted several patients on the randomly selected day were offered a face-to-face 

interview to collect information on patients and the consultation, although only one PN who had 

consulted nine patients requested this.     

 

The NZ national five yearly census survey questionnaire was used to model questionnaires on 

demographic information. Additional questions from two previous pilot surveys of PNs carried out in 

South Auckland in the 1990s272 were included along with several new questions designed to elicit further 

practice and diabetes management information. The core telephone questionnaire was newly designed, 

primarily to gather information on nurse’s diabetes knowledge, health promotion and awareness and 

use, of the national guidelines for the management of patients with type 2 DM,139 and routine diabetes 

care and management activities. The telephone (or face-to-face) questionnaire was newly designed to 

collect information on patients consulted by nurses and on activities and care carried out during the 

consultation.   

 

Testing of questionnaires 

All three questionnaires were cross-checked by the three other survey investigators (supervisors and 

advisor of this thesis - two of whom were clinicians) and one DNS to ensure face validity, readability and 

that questions were mutually exclusive. In addition, all questionnaires were pilot tested in separate face-

to-face interviews with ten PNs, two DNS and one DN to test content validity and that questions were 

designed to meet the aims of the study. Each nurse was asked to complete the self-administered 

questionnaire and asked to evaluate individual questions and sections of the questionnaire. During the 

pilot face-to-face interview the second and third questionnaires were administered by the PI and 

interviewees were asked to systematically answer each question and encouraged to discuss each 

question or series of questions. The questionnaires were modified as required after each interview. A 

fixed response was required for the majority of questions and required responses were either numerical, 

dichotomous, multiple choice (including time periods) or Likert scores (consisting of four or five options), 
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although a small number of questions were short answer or open ended. The knowledge questions were 

designed for the PI administering the telephone questionnaire to select a predetermined 'correct 

answer/s' or select 'not known'.  All responses to knowledge questions that differed from the pre-

determined correct responses were recorded in writing during the interview, and those, along with the 

short and open ended responses were systematically coded prior to analyses, to decrease potential 

random measurement error.  
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3.4 Sample Size Calculations and Data Analyses 

3.4.1 Sample size calculations 

Sample size was originally calculated on 250 PHC nurses (approximately 25% of the estimated total 

number in Auckland of 1,020) having a margin of error of +6%, and a sample size of 500 consultations 

(out of 40,000 patients) having a margin of error of +4%, with a 95% confidence level. It was also large 

enough to detect risk ratios of 2 for outcomes ranging from 15% to 45%, and risk ratios of 1.5 for 

outcomes ranging from 30% to 65%, in the reference category, when comparing two equal sized sub-

groups, with 80% power and 95% confidence level.  For comparisons between nurse-groups, using PNs as 

the comparison group, the number of recalled diabetes consultations was sufficient to detect differences 

in proportion of 11% for DNS, 13% for CCM nurses, and 14% for DNs (95% confidence level and 80% 

power).  For patients, a design effect was anticipated, because of clustered sampling of more than one 

diabetes patient consulted by a proportion of nurses - particularly for SNs who typically consult several 

diabetes patients per day. 

 

3.4.2 Data entry and statistical methods 

All data were double entered using 'Epi-Info' (version 3.5.1, 2008) software and corrections made to 

ensure consistency of data including the systematic coding of 'other' responses. Standard univariate and 

multivariate methods were used for analysing continuous and categorical outcome data, using SAS 

version 9.2 (SAS Institute, Cary, North Carolina, 2008) or SUDAAN (version 10 Research Triangle Institute, 

2008) to adjust for the clustering effects, by nurses who had consulted more than one diabetes patient, 

when analysing patient data. These methods are described below and summarised in (Table 3.3).   

 

3.4.3 Categorical data 

Chi-square  

Chi-square was used to examine associations between categorical independent variables and 

dichotomous outcomes variables, using PROC FREQ in SAS and PROC CROSSTAB in SUDAAN.  

 

Mantel-Haenszel Relative Risks  

Relative risk was used to estimate the association between dichotomous independent (x) and 

dichotomous dependent (y) outcome variables, such as foot examinations, measurement of blood 

pressure and body weight. Further associations were explored between predictors of patient behaviours 

and health status as indirect indicators of best practice and their association evaluated with the 

dependent (y) variables tobacco use, HbA1c and total cholesterol levels. 'PROC FREQ' in SAS and 'PROC 

CROSSTAB' in SUDAAN were used. 
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Multivariate Modelling  

All types of multivariate analyses involve the construction of a mathematical model to describe the 

association between exposure and the dependent (y) variable as well as other variables that may 

confound or modify the effect of the exposure.287 The advantage of multiple regression is that the beta 

coefficients (ß) can be used directly to evaluate the effect of all variables in the model with exposure (y), 

while controlling for the effects of each other variable in the model.287  

 

The approach used for the statistical modelling in the multivariate analyses was to select each 

dependent (x) covariate that was associated with the dependent variable in the univariate Mantel-

Haenszel (RR) analyses, and include each one in turn along with demographic variables (sex, age and 

ethnicity). 

 

Confounding  

Confounding may lead to an over or under-estimation of the true strength of an association between the 

dependent and independent variables. Confounding variables may either be negative or positive 

confounders. Negative confounders cause an under-estimation of the true association, and when added 

to a multivariate model as a covariate, shift the point estimate further away from the 0 value or null 

hypothesis; whereas the influence of positive confounders is to move the point estimate toward the 0 

value or null hypothesis.288 There is no statistical test to identify confounding variables289 therefore they 

were identified and selected for the final models by the 'change-in-estimate' method. This involved 

adding a covariate to a pre-existing model. If the regression coefficient, in the multivariate model, for the 

exposure variable changed by approximately 10% or more, the covariate was deemed a confounder,289 

and included in the final model. Where addition of more than one confounding variable further changed 

the point estimate or β-co-efficient further analyses were carried out until true confounders were 

identified and included in the final model.  

 

Multiple Logistic Regression Analyses  

Logistic regression was used in all multivariate analyses as all dependent (y) variables were dichotomous 

(continuous variables were transformed to categorical variables prior to regression analyses) to test 

associations between independent (x) and each dependent outcome (y) variable. 
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The mathematical description of the logistic model is: 

 Y = e ao + b1X1 + b2X2...bkXk    

Where:  

y     =  is the dependent or outcome variable (only allowing for positive values) 

e     =  represents the exponential model 

a      =  is the intercept or estimated value of y  when  x = 0 

x1   =  is the predictor or exposure variable 

x2,… xk  are covariates 

b1    =  is the regression coefficient and is the estimated increase in y per unit increase in the  

predictor variable (x), controlling for other independent variables in the model.  

b2 .. bk   are the regression coefficients for covariates  

The antilog of each of the b’s = the OR for each of the x’s 

 

The 'PROC MULTILOG' function in SUDAAN was used to do logistic regression models to evaluate the 

association between independent (x) variables and dependent (y) outcome variables, after controlling 

for covariates. Dummy variables are automatically created using 'PROC MULTILOG'. Multivariate models 

were created after each independent variable was tested for association with the dependent (y) variable 

in a univariate model using 'PROC CROSSTAB' in SUDAAN. If the independent variable was associated 

(based on the p-value <0.05 from the univariate model) it was added to the multivariate models after 

adjusting for patient demographic variables (age, sex and ethnicity). For example when testing for 

associations between independent variables and nurses carrying out foot assessment (dependent (y) 

variable) during the patient consultation, all demographic variables were entered into the univariate 

model along with each other independent variable expected, and those based on significant differences 

between nurse groups from initial chi square analyses, to be associated with nurses carrying out foot 

assessments, such as the type and duration of consultation (Chapter 6).  

 

Final multivariate models were constructed with the inclusion of the demographic variables and 

independent variables that remained associated with the dependent variable (after comparison of the 

univariate and multivariate point estimate) and after controlling for demographic variables (Chapter 6). 
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 Table 3.3 Summary of statistical methods used 

 SAS SUDAAN 

Version 9.2 10.0 

Data Nurses  Patients 

   Categorical Data 

Chi-square PROC FREQ PROC CROSSTAB 

MH-RR PROC FREQ PROC CROSSTAB 

   Continuous Data 

Multiple Regression 
(ANOVA)  

PROC GLM PROC REGRESS 

Logistic Regression  PROC MULTILOG 

 Abbreviations: M-H, Mantel-Haenszel;  RR, relative risk;  ANNOVA,  Analyses of variance.  

 

3.4.4 Continuous data 

Analyses of variance (ANOVA) was used to calculate p-values for all continuous and normally distributed 

outcome variables (weight, BMI, blood pressure, BGLs and total cholesterol) and the 'PROC GLM' 

command in SAS for ANOVA applied to examine associations between patient continuous variables and 

the type of nurse consulted. All continuous (x) variables examined for association with independent (y) 

variables in logistic regression analyses were transformed to categorical variable prior to inclusion in the 

models. 

 

Transformation of variables not normally distributed 

'PROC UNIVARIATE' was used to determine the distribution of continuous variables. Patient data 

collected on HbA1c, serum creatinine and microalbuminuria which were not normally distributed, 

became normal after transformation to their natural logarithms. The 'PROC GLM' command in SAS for 

analysis of variance (ANOVA) was used to generate adjusted geometric means and confidence intervals 

for each dependent outcome variable for patients consulted by each of the three nurse-groups. For 

example the geometric mean difference was calculated by taking the antiloge of the ß coefficients for 

each nurse-group category, and calculating the difference between HbA1c by nurse-group.  

 

Tolerance factors were calculated by taking the antiloge of the standard error multiplied by 1.96 when 

the association was evaluated for patient’s HbA1c, serum creatinine and microalbuminuria. Upper and 

lower 95% confidence intervals were calculated by multiplying and dividing, the mean by the tolerance 

factor. 
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CHAPTER FOUR 

 

RESULTS (1) 

Introduction  

This chapter describes information collected from 287 randomly selected PHC nurse participants with 

comparisons made between the three main groups of nurses. Biographic and demographic details of 

their workplace were obtained via a self-administered questionnaire (n=284). Knowledge of diabetes, 

best management practices, activities carried out during diabetes consultations and patient information 

were collected during a telephone interview (n=287).  

 

This chapter is divided into seven sections. Firstly, biographical data are presented separately, for the 

three main groups of PHC nurses – PNs, DNs and SNs, (4.1) - The SNs include DNS and CCM nurses, who 

have been combined in all statistical analyses due to the latter groups small numbers. Secondly, 

characteristics of the practice or service, where nurses worked are presented for each nursing group 

(4.2) and characteristics of the patients registered with their practice or service are outlined in section 

(4.3). Diabetes management of patients by nurses (4.4), diabetes knowledge held by nurses (4.5) and 

diabetes education preferred by nurses (4.6) are described. Following these descriptions the main 

findings are summarised in section 4.7.  
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4.1 Characteristics of PHC Nurses  

Biographical details of the 287 PHC nurses who participated in the survey are outlined after 

categorisation by self-reported current nursing role. 

 

4.1.1 Biographical details of the nurse participants, by nurse group 

Of the 287 PHC nurses in the survey, 98% were female (n=281) with over half (57%) aged between 41 

and 56 years, although ages ranged from 25 to over 65 years (including six nurses in the latter age group, 

(Table 4.1).   

 

Table 4.1   Biographical details of PHC nurses, by group - sex, age, ethnicity and country of graduation 
(n=287).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Sex (n=287) 

    Female  

    Male  

 

 207  (99) 

 3      (1) 

 

  47   (96) 

  2     (4) 

 

 27   (96) 

 1     (4) 

 

281 

6 

 

0.43 

Age, years (n=280) 

    25 - 40 

    41 - 50 

    >51 

 

41     (20) 

70     (34) 

93     (46) 

 

 12    (25) 

 22    (46) 

 14    (29) 

 

 4     (14) 

 12   (43) 

 12   (43) 

 

57 

104 

119 

 

 

0.27 

Ethnicity (n=284) 

    NZ European 

    Asian / Malaysia 

    Pacific Island 

    United Kingdom 

    Māori  

    *Other 

 

158   (76) 

17     (8) 

12     (6) 

7       (3) 

3       (1) 

11     (5) 

 

36     (75) 

 1      (2) 

 0 

 4      (8) 

 3      (6) 

4       (8) 

 

15    (54) 

 2     (7) 

 2     (7) 

 3     (11) 

 5     (18) 

1      (4) 

 

209 

20 

14 

14 

11 

16 

 

 

 

0.001 

 

Year of graduation (n=279) 

    1959 – 1975 

    1976 – 1985 

    1986 – 2006 

 

75     (36) 

70     (34) 

60     (29) 

 

 8     (17) 

 15   (32) 

 24   (51) 

 

 8     (30) 

 9     (33) 

 10   (37) 

 

91 

94 

94 

 

0.04 

Country of graduation (n=284) 

     New Zealand 

    United kingdom  

    Pacific  

    Australian  

    Asia / Malaysia / M. East 

    N. America / S. Africa     

 

163  (78) 

11     (5) 

11     (5) 

9       (4) 

10     (5) 

4       (2) 

 

37   (77) 

8     (17) 

1     (2) 

1     (2) 

0 

1     (2) 

 

24    (86) 

3      (11) 

0 

0 

0 

1      (4) 

 

224 

22 

12 

10 

10 

6 

 

 

 

0.13 

Total sample (N) n = 210       n = 49        n = 28 n = 287  

*2% each from Australia and North America and 1% from Europe. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

As expected the majority of the PHC nurses were from NZ - 78% (n=220) with 74% (n=209) describing 

themselves as European New Zealanders and only 4% (n=11) as Māori, five of whom were CCM nurses 

(Table 4.1). Furthermore, significantly more European New Zealanders were PNs (76%) and DNs (75%) 
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compared with SNs (54%). The remaining 22% of nurses were from a variety of ethnic backgrounds, with 

7% (n=20) being Asian, 5% (n=14) each from the Pacific Islands and the UK (including one DNS from 

Mauritius who lived and trained in the UK), 2% (n=5) each from Australia and North America (n=5), 1%  

(n=3) from Europe and one nurse from each of the following sub-continents - the Middle East, Latin 

America and South Africa.  In general, the country of graduation reflected each nurse’s ethnic 

background. 

 

Approximately a third of the nurses graduated during each of the following years: 1959 to 1975 (n=91); 

1976 to 1985 (n=94) and 1986 to 2006 (n=94), with significantly more DNs graduating during the latest 

period (51%) compared with SNs (37%) and PNs (29%, Table 4.1).  

 

English was spoken as a first language by 88% (n=251) of the nurses; and 79% (n=224) trained in NZ, with 

96% qualifying as registered nurses (n=258), or midwives (n=14), who included 15% (n=36) qualifying 

with a bachelor’s degree in nursing or health science, or a baccalaureate. Only 4% were enrolled nurses 

(n=11) or had gained a 'Certificate of Nursing' from Tonga (n=1, data not shown).  

 

4.1.2 Other qualifications  

Table 4.2     Proportion of PHC nurses, by group, who had, or were working toward post-registration 
qualifications (n=284). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Other qualifications (n=284) 
      Yes                     
      No 

 
94    (45) 
114 

 
22    (46) 
26 

 
24    (86) 
4 

 
140 
144 

 
0.0003 

    Certificate   (n=140)* 
         Yes                     
         No           

 
46    (48) 
49 

 
9      (41) 
13 

 
11    (46) 
13 

 
66 
75 

 
0.81 

    Diploma       (n=140)* 
         Yes                     
         No           

 
28    (30) 
66 

 
8      (36) 
14 

 
12    (50) 
12 

 
48 
92 

 
0.17 

 

    Degree         (n=140)* 
         Yes                     
         No           

 
31    (33) 
66 

 
5      (23) 
17 

 
7      (29) 
17 

 
43 
97 

 
0.63 

    Masters       (n=140)* 
         Yes                     
         No           

 
6      (6) 
88 

 
3      (14) 
19 

 
6      (25) 
18 

 
15 

125 

 
0.03 

 

   Other qualifications (n=17) 
          Hospital course 
          Midwife 
          Nutrition/Non-health 

 
6      (43) 
5      (36) 
3      (21) 

 
1      (50) 
1      (50) 
   0 

 
0 
1      (100) 
0 

 
7 
7 
3 

 
 

0.72 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*For those who had or were working towards post-registration qualifications. 

 

Of the 284 participants who returned the self-administered questionnaires, 49% (n=140) had, or were 

working towards, other qualifications; and of those 47% (n=66) had a post-registration certificate, 34% 

http://www.google.co.nz/search?hl=en&rls=com.microsoft:en-nz&&sa=X&ei=Kj-6TL_hJIiWsgOc6vS7Dw&ved=0CCQQBSgA&q=baccalaureat&spell=1
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(n=48) a post-graduate diploma, 31% (n=43) a degree, 11% (n=15) a Masters degree and 12% (n=17) had 

other, predominantly hospital-based and midwifery qualifications (Table 4.2).  Significantly more SNs had 

master's degrees (25%) and had or were completing a post-graduate qualification (86%) compared with 

PNs (45%) and DNs (46%).  

 

4.1.3 Specific diabetes education 

Table 4.3    Proportion of PHC nurses, by group, who had specific diabetes education and diabetes 
experience (n=284). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Specific diabetes education              

        Yes  

        No 

 

174    (84) 

 34 

 

31    (65) 

17 

 

25    (89) 

3 

284 

230 

54 

 

0.005 

     Workshop         (n=212)* 

        Yes  

        No 

 

114    (71) 

46 

 

13    (46) 

15 

 

18    (75) 

6 

 

145 

67 

 

0.03 

     Workplace        (n=212)* 

        Yes  

        No 

 

71      (44) 

89 

 

21    (75) 

7 

 

18    (75) 

6 

 

110 

102 

 

0.0006 

     Conferences     (n=212)* 

        Yes  

        No 

 

35      (22) 

125 

 

4      (14) 

24 

 

13    (54) 

11 

 

52 

160 

 

0.001 

    Tertiary             (n=212)* 

        Yes  

        No 

 

17      (11) 

143 

 

3      (11) 

25 

 

11    (46) 

13 

 

31 

181 

 

<0.0001 

Community diabetes courses 35      (100) 4      (100) 0 39 - 

Hours of diabetes education   

      <5    (hours) 

      5-10  

      11-20  

      >20  

 

33      (19) 

45      (26) 

39      (23) 

55      (32) 

 

16    (52) 

6      (19) 

4      (13) 

5      (16) 

 

1      (4) 

2      (8) 

0 

22    (88) 

228 

50 

53 

43 

82 

 

<0.0001 

 Diabetes Experience 

     PHC experience   (n=229) 

         Yes                     

         No           

 

162    (94) 

11 

 

5      (16) 

26 

 

20    (80) 

5 

 

187 

42 

 

<0.0001 

      Hospital Setting   (n=228) 

         Yes                     

         No           

 

35      (20) 

137 

 

10    (32) 

21 

 

13    (52) 

12 

 

58 

170 

 

0.002 

     District Nursing      

         Yes                     

         No           

 

6        (3) 

166 

 

28    (90) 

3 

 

2      (8) 

23 

 

36 

192 

 

<0.0001 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*This includes those who received specific diabetes education and stated where they gained this education. 
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Generally, a post-registration certificate involves gaining 60 credits (two to four papers), twice the 

amounts of credits for a diploma and a 'B' grade average to enrol in, and complete 240 credits to gain a 

Masters degree.  Nurses with a post-registration degree have most likely gained this in addition to their 

nursing registration qualification and only five nurses had attained both a post-registration degree and 

Masters degree. 

 

Diabetes education and experience of PHC nurses is shown in (Table 4.3). A large proportion of 

participants, 81% (n=230), had undertaken 'specific diabetes education' after graduating from their 

primary nursing course, with 36% (n=82) having attended over 20 hours education, 19% (n=43) between 

11 and 20 hours, 23% (n=53) five to ten hours, and 22% (n=50) less than five hours diabetes education 

(Table 4.3). Moreover, significantly more SNs (88%) received over 20 hours of specific diabetes education 

compared with PNs (32%) and DNs (16%); while a much larger proportion of DNs (52%) received less 

than five hours compared with PNs (19%) and SNs (4%) (p<0.0001, Table 4.3). 

 

Of the 230 nurses who received 'specific diabetes education', 212 reported they mostly gained this in 

workshops 63% (n=145), their place of work 48% (n=110), 23% (n=52) from attending conferences and 

only 13% (n=31) from a tertiary institution. Of interest, 18% (n=39) gained this education from courses 

organised by a variety of primary and secondary health care providers throughout the Auckland region - 

with the majority attending courses managed by organisations such as: Diabetes Auckland, Diabetes New 

Zealand, Manukau Super Clinic or Whitiora,  Nestfield House, ProCare, Harbour PHO,  and  Medlab.  

 

4.1.4 Diabetes experience 

Of the 81% of nurses who reported having diabetes experience, the majority predominantly gained this 

within a PHC setting 82% (n=187), although significantly more PNs (94%) and SNs (80%) did so compared 

with DNs (16%) (p<0.0001, Table 4.3). Only 25% (n=58) of nurses gained the majority of this experience 

within a hospital setting, however of those, significantly more SNs (52%) did so compared with district 

(32%) and practice (20%) nurses (p=0.002).  As expected the majority of DNs (90%) gained this 

experience in district nursing - significantly more compared with PNs and SNs (p<0.0001, Table 4.3). 
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4.1.5 Community nursing experience and current nursing role  

 

Table 4.4    Proportion of PHC nurses, by group, with community experience and current demographic 
work details (n=284).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Years community experience  

     <1             

     1-5           

     6-10 

     >10          

 

 3      (1) 

49     (24) 

37     (18) 

119   (57) 

 

5      (10) 

13    (27) 

10    (21) 

20    (42) 

 

1      (4) 

8      (29) 

6      (21) 

13   (46) 

284 

9 

70 

53 

152 

 

 

0.048 

Years in current PHC role  

     <1                       

     1-5 

     6-10 

     >10 

 

 5      (2) 

60     (29) 

42     (20) 

100   (48) 

 

4       (8) 

20    (42) 

7       (15) 

17    (35) 

 

5      (18) 

12   (43) 

4      (14) 

7      (25) 

283 

14 

92 

53 

124 

 

 

0.002 

Current work setting  (n=284)   

    General Practice        

    A & M     

    Home visits  

    Hospital Clinics   

    Community 

 

191   (92) 

17     (8) 

0 

0 

0 

 

0 

0 

48    (100) 

0 

0 

 

15   (54) 

0 

3     (11) 

7     (25) 

3     (11) 

 

206 

17 

51 

7 

3 

 

 

<0.0001 

Time in current position (yrs) 

     <1                          

     1-5                     

     6-10 

     >10 

 

10     (5) 

92     (44) 

39     (19) 

67     (32) 

 

5      (10) 

16    (33) 

10    (21) 

17    (35) 

 

7     (25) 

14   (50) 

3     (11) 

4     (14) 

284 

22 

122 

52 

88 

 

 

0.004 

Hours worked per week  

     <8 

     9-16                    

     17-24 

     25-39 

     >40 

 

 5      (2) 

16     (8) 

41     (20) 

90     (43) 

56     (27) 

 

0 

3      (6) 

5      (10) 

20    (42) 

20    (42) 

 

0 

1     (4) 

2     (7) 

7     (25) 

18   (64) 

284 

5 

20 

48 

117 

94 

 

 

0.01 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

Abbreviations:  PHC, primary health care;  A & M, Accident & Medical, yrs, years.    
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

Nursing experience in the community  

Over half of the nurses in the survey had worked within the community for over ten years (54%, n=152) 

and only 3% (n=9) had worked for less than one year. Moreover, significantly more PNs (57%, n=119) had 

been working in the community for more than ten years compared with SNs (46%) and DNs (42%, 

p=0.048). Additionally, 44% (n=124) of the total number of nurses had been in their current nursing role 

for at least ten years, with more PNs (48%) having worked for over ten years within this role compared 

with DNs (35%) and SNs (25%, p=0.002). Furthermore, only 5% of PNs had been in their current work 

position for less than one year compared with 25% and 10% of SNs and DNs, respectively (Table 4.4). 
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Current work setting  

Of the 284 PHC nurses who completed the self-administered questionnaire, the majority (79%, n=223) 

described their current work setting as either 'General Practice' or 'Accident and Medical' and were 

predominantly PNs (n=208, Table 4.4).  As expected, all DNs consulted patients in their own homes, 

although some also worked in nursing-based 'wound care' clinics, during part of their working week.  A 

quarter of the SNs (mostly DNS) consulted patients from hospital-based outpatient clinics and only three 

were based in the community, including one based in a mobile community service. 

 

Current hours worked per week  

A third (n=94) of all nurses worked full-time, with significantly more SNs (64%) compared with DNs (42%) 

and PNs (27%, p=0.01). Most nurses (41%, n=117), although predominantly PNs and DNs, worked 

between 25 and 39 hours per week, 17% (n=48) worked 17 to 24 hours, or about three days per week, 

and only 9% (n=25) worked two or less days per week (Table 4.4). 
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4.2   Characteristics of Current Practice / Service 

This section describes the characteristics of the current work environment self-reported by each nursing 

group. 

 

4.2.1  Number of nurses in each DHB and the size of each practice / service  

 

Table 4.5  Proportion of PHC nurses, by group, in each DHB, and the number of medical 
practitioners, nurses and receptionists at each practice or service (n=287). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

DHB  (n=287) 

    Waitemata 

    Auckland 

    Counties Manukau    

    CM / Auckland    

    Waitemata / Auckland 

 

72     (34)  

76     (36) 

60     (29) 

 

20     (41) 

12     (24) 

17     (35) 

 

9     (32) 

9     (32) 

9     (32) 

 

101 

97 

86 

 

 

0.61 

2       (1) 

0 

0 

0 

0 

1     (4) 

2 

1 

 

No. of Doctors  (n=279) 

     Nil 

     1 

     2-3  

     4-7  

     >8  

 

0 

29     (14) 

96     (46) 

68     (33) 

15     (7) 

 

38     (86) 

1       (2) 

4       (9) 

1       (2) 

0 

 

3     (11) 

4     (15) 

4     (15) 

9     (33) 

7     (26) 

 

41 

34 

104 

78 

22 

 

 

<0.0001 

No. of Nurses  (n=282) 

     1  

     2  

     3-4  

     >4 

 

28     (14)  

60     (29)  

76     (37) 

44     (21) 

 

0 

0 

2       (4) 

45     (96) 

 

4     (15) 

4     (15) 

4     (15) 

15   (56) 

 

32 

64 

82 

104 

 

 

<0.0001 

No. of Receptionists (282) 

    Nil 

    1 only  

    2 only 

    >2 

 

3       (1) 

32     (15) 

70     (34) 

103   (50) 

 

1       (2) 

15     (32) 

8       (17) 

23     (50) 

 

1     (4) 

4     (15) 

6     (22) 

16   (59) 

 

5 

51 

84 

142 

 

 

0.08 

Total sample (N) 210 49 28 287  

Abbreviations: DHB, district health board;  CM, Counties Manukau;  No, number.   
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

 

The number and proportion of PHC nurses working in each DHB were similar, being Waitemata (35%, 

n=101), Auckland (34%, n=97) and Counties Manukau (CM) (30%, n=86). The distribution of all three 

nurse groups was also similar within each DHB (p=0.61, Table 4.5). In addition, two PNs worked for both 

Auckland and CM DHBs, and one SN for Waitemata and Auckland DHBs, not included in analyses.  

Although a similar number of SNs worked in each of the three DHBs (n=9), the majority in Auckland and 

Waitemata DHBs were DNS, while in CMDHB about half each were DNS and CCM nurses. 
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4.2.2 Size of practice or service 

Almost half of the PNs (46%, n=96) reported two to three medical practitioners worked at their 

associated practice or service, while a third (n=68) worked with four to seven medical practitioners - the 

same proportion reported by SNs. Almost 60% of SNs worked in larger practices or services with at least 

four medical practitioners, and significantly more (26%) worked in large practices or services (with at 

least eight GPs) compared with only 7% (n=15) of PNs (p<0.0001). In contrast, only a small proportion of 

PNs (14%) and SNs (15%) worked in small (one GP) practices (Table 4.5).  

  

Overall the majority of PNs worked with two to four other nurses, and over half of the SNs worked with 

at least four other nurses. Only 14% and 15% of PNs and SNs, respectively, worked as the sole nurse at 

their practice or service, and typically, almost all DNs worked with several other DNs within the same 

DHB. 

 

Most nurses (80%, n=226) worked in practices or services with at least two receptionists or clerks, and 

only five nurses worked without a receptionist (Table 4.5).   

 

4.2.3 Specialist diabetes support  

Half of the nurses (n=141), and significantly more SNs (85%) and DNs (79%), reported other clinical 

specialists were involved in the care of diabetes patients at their practice or service, compared with only 

38% of PNs (p<0.0001, Table 4.6).  Dieticians most commonly worked at practices or services, with 

significantly more working with DNs (95%) and SNs (74%) compared with 44% working with PNs 

(p=0.0001).  Similar proportions of SNs (48-57%) and PNs (43-46%) reported DNS and diabetes nurse 

educators worked at their practice or service - significantly more than DNs (13-21%).  Approximately a 

third of PNs and SNs reported podiatrists worked at their practice or service compared with 18% of DNs. 

Furthermore, only 15 nurses, including more SNs (39%), reported diabetologists working at their practice 

or service. Only 17 PNs and 12 SNs reported working with CCM nurses and other specialists - 

predominantly health psychologists, (Table 4.6). 

 

Visits from diabetes nurses specialist  

Only 37% (n=102) of respondents reported nurses specialising in diabetes care visited their practice or 

service, and of those, only 18% (n=49) reported regular weekly or monthly visits. Moreover, significantly 

more SNs (25%) reported weekly visits compared with PNs (8%) and DNs (4%) (p=0.01) and the latter 

group received the least visits, with the majority only reporting an annual visit (Table 4.6).   
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Table 4.6    Proportion PHC nurses, by group, reporting on specialists involved in diabetes care at each 
practice or service (n=284). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses  

N  (%) 
District Nurses  

N  (%) 
Specialist Nurses 

N  (%) 

Specialist in diabetes (n=283) 
     Yes  
      No 

 
80     (38) 
128   

 
38     (79) 
10 

 
23     (85) 
4 

 
141 
142 

 
<0.0001 

Dietitians  
      Yes 
      No             

 
 35    (44) 
 45 

 
36     (95) 
2 

 
17     (74) 
6 

141 
88 
53 

 
<0.0001 

Diabetes Nurse Specialists  
      Yes 
      No             

 
37     (46) 
43 

 
5       (13) 
33 

 
13     (57) 
10 

141 
55 
86 

 
0.0005 

Diabetes Nurse Educators  
      Yes 
      No             

 
34     (43) 
46 

 
8       (21) 
30 

 
11     (48) 
12 

141 
53 
88 

 
0.04 

Podiatrists 
      Yes 
      No             

 
 25    (31) 
 55 

 
7       (18) 
31 

 
9       (39) 
14 

141 
41 

100 

 
0.18 

CCM nurses 
      Yes 
      No             

 
 9      (11) 
 71 

 
0 
38     (100) 

 
7       (30) 
16 

141 
16 

125 

 
0.001 

Diabetologists 
      Yes 
      No             

 
 5      (6) 
 75 

 
1       (3) 
37 

 
9       (39) 
14 

141 
15 

126 

 
<0.0001 

Other specialists  
      Health Psychologist 
      Retinal Screening      
      Rheumatologists & Retinal 

 
2       (25) 
4       (50) 
2       (25) 

 
0 
0 

 
5       (100) 
0 

13 
7 
4 
2 

 
0.03 

Freq. of specialist nurse visits     
      Never  
      Weekly 
      Monthly 
      2-6 Monthly 
      Yearly 

 
 131  (63) 
 17    (8) 
 21    (10) 
 18    (9) 
 20    (10) 

 
32     (67) 
2       (4) 
1       (2) 
2       (4) 
11     (23) 

 
10     (50) 
5       (25) 
3       (15) 
0 
2       (10) 

275 
173 
24 
25 
20 
33 

 
 

0.01 

Total sample (N)    210           49 28 287  

Abbreviations:  CCM, chronic care management;  Freq, Frequency.   
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

 

4.2.4 Facilities available 

Most PNs and SNs and all 32 DNs (who answered this question) had access to a private room when 

consulting diabetes patients. In addition, a high proportion of all three groups of nurses had access to a 

telephone, computer and printer. Despite this, far less nurses had access to the internet and emails 

(internal and external), although a significantly larger proportion of PNs (54%) had external email access 

compared with only 18% of DNs and SNs (p<0.0001). More SNs (93%) had access to the internet using 

broadband compared with only 78% of PNs and DNs and nine nurses used dial-up internet.  A further 17 

nurses had access to other facilities; most commonly to limited internet services and databases that 

linked with other service providers, such as Medtech (Table 4.7).  
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Table 4.7   Proportion of PHC nurses, by group and access to facilities at their general practice or 
service (n=287).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Access to a  private room   
     Yes                               (n=268)          
     No 
 Telephone 
     Yes 
     No 
Computer   
     Yes 
     No 
 Printer 
     Yes 
     No 
Email within clinic / service 
     Yes                       
     No 
Email (external)    
     Yes                     
     No 
Internet (broadband) 
     Yes 
     No 
Internet (dial-up) 
     Yes 
     No 
Other   (n=17)              

    Limited internet services 

    Databases link to other services 

    Fax / intranet / mobile phone 

 
191     (91) 
18 
 
209     (100) 
1 
 
210     (100) 
0 
 
208     (99) 
2 
 
140     (67) 
70 
 
114     (54) 
96 
 
163     (78) 
47 
 
6         (3) 
204     (97) 
 

    4 
5 
4 

 
32     (100) 
0 
 
49     (100) 
0 
 
47     (96) 
2 
 
48     (98) 
1 
 
43     (88) 
6 
 
9       (18) 
40 
 
38     (78) 
11 
 
2       (4) 
47     (96) 
       
1 
 
1 

 
26     (96) 
1 
 
28     (100) 
0 
 
26     (93) 
2 
 
28     (100) 
0 
 
24     (86) 
4 
 
5       (18) 
23 
 
26     (93) 
2 
 
1       (4) 
27     (96) 
         
 
 
2 

 
249 
19 

 
286 

1 
 

283 
4 
 

284 
3 
 

207 
80 

 
128 
159 

 
227 
60 

 
9 

278 
 
 

 
0.16 

 
 

0.83 
 
 

0.002 
 
 

0.68 
 
 

0.003 
 
 

<0.0001 
 
 

0.17 
 
 

0.90 
 

Administrative work in:   

  A shared office  

  Own room / Office 

  Office / Reception area 

  Shared room/Pts home/Car 

  Other (Clinic/Treatment room) 

 

86       (41) 

86       (41) 

33       (16) 

0 

4         (2) 

 

14    (29) 

2       (4) 

0 

33     (67) 

0 

 

11     (39) 

16     (57) 

0 

0 

1       (4)      

286 

111 

104 

33 

33 

5 

 

 

<0.0001             

Total sample (N) 210   (74%)   49    (17%) 28     (9%) 287  

Abbreviations: Pts, patients. 

 

A greater proportion of SNs (57%) had their own office or room to carry out administrative work, 

compared with PNs (41%) and DNs (4%) who predominantly shared an office or room. Only four PNs or 

SNs reported using clinics and one, a treatment room. The majority of DNs (67%) carried out 

administrative work in a shared room, in patient’s homes and/or in their car (Table 4.7). Typically most 

DNs, within each DHB, would spend the beginning and end of their working day carrying out 

administrative work in one large office with a limited number of telephones and computers - often 

making it difficult to access electronic patient data and to make required telephone calls to patients and 

other health professionals. 
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4.2.5 Self-reported rating of value in practice or service  

All nurses were asked to rate how valued and supported they felt, and if their suggestions relating to the 

management of diabetes patients were taken seriously, at their practice or service.  

 

A greater proportion of SNs (92%) felt they were 'always or often' valued as skilled practitioners in the 

management of diabetes patients at their practice or service compared with 78% of PNs and 56% of DNs. 

Moreover, significantly more DNs felt less valued, and 29% and 13% responded as 'sometimes' or 'rarely' 

valued, respectively, compared with PNs (19%) and SNs (8%) combined (p=0.004, Table 4.8).   

 

Table 4.8    Proportion of PHC nurses, by group, and how they rated their value and how supported 
they felt in the management of diabetes patients (n=284). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Feel valued                      

   Always               

   Often 

   Sometimes  

   Rarely 

   Never 

 

95     (46) 

66     (32) 

36     (17) 

5       (2) 

6       (3) 

 

12    (25) 

15    (31) 

14    (29) 

6      (13) 

1      (2) 

 

13     (46) 

13     (46)            

1       (4) 

1       (4) 

0 

284 

120 

94 

51 

12 

7 

 

 

0.004 

Suggestions taken seriously
 
   

   Always                     

   Often 

   Sometimes  

   Rarely 

   Never 

 

108   (53) 

71     (35) 

20     (10) 

2       (1) 

4       (2) 

 

18    (37) 

25    (51) 

5      (10) 

1      (2) 

0   

 

13     (46) 

14     (50) 

1       (4)  

0 

0 

282 

139 

110 

26 

3 

4 

 

 

0.33 

 

 How supported do you feel    

    Always                     

    Often 

    Sometimes 

    Rarely 

    Never 

 

137   (67) 

48     (23) 

14     (7) 

3       (1) 

3       (1) 

 

26    (53) 

12    (24) 

10    (20) 

1      (2) 

0 

 

21     (75) 

6       (21)            

1       (4) 

0 

0 

282 

184 

66 

25 

4 

3 

 

 

0.13 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

Abbreviations:  NS, not significant. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

 

Overall, a very high proportion of SNs (96%) and PNs and DNs (88%) stated their suggestions regarding 

the management of patients with diabetes were either 'always or often' taken seriously. In addition, at 

least 90% of SNs and PNs, and 77% of DNs, 'always or often' felt supported in their management of 

diabetes patients (Table 4.8). Furthermore, only seven nurses stated their suggestions were 'rarely or 

never' taken seriously and six of the same nurses 'rarely or never' felt supported (separate data not 

shown). 
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4.3 Characteristics of Patients  

Information on patients registered at each nurse’s practice or service is reported in this section. 

 

4.3.1 Number of patients and diabetes patients registered at each practice/service 

 

Table 4.9   Proportion PHC nurses, by group, and the number of patients and diabetes patients 
(including ethnic composition) registered at their practice/service (n=284). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

No. patients registered  
    9 - 3,000            
    3,001 - 7,000     
    7,001 - 78,000        

 
36     (21)  
74     (44) 
59     (35) 

 
25    (100)  
0 
0 

 
7      (47)  
3      (20) 
5      (33) 

209 
68 
77 
64 

 
 

<0.0001 

No. of diabetes patients 
     2 - 100            
    101 - 300     
    301 – 4,200  

 
43     (26) 
65     (40) 
56     (34) 

 
23    (77) 
5      (17)    
2      (7) 

 
3      (18) 
5      (29) 
9      (53) 

211 
69 
75 
67 

 
 

<0.0001 

Source of Information           
    Database  
    Estimated     

 
96     (56) 
74     (44) 

 
2      (7) 
28    (93) 

 
11    (58) 
8      (42) 

219 
109 
110 

 
<0.0001 

Ethnicity of diabetes patients 

   European         
     0 – 24   
     25 – 73 
     74 – 100 

 
41     (28)  
51     (35)  
53     (37) 

 
12    (57) 
6      (29) 
3      (14) 

 
5      (42) 
4      (33) 
3      (25) 

178 
58 
61 
59 

 
0.08 

   Māori        
     0 – 6.9 
     7 – 19 
     20 - 95 

 
54     (38) 
38     (27) 
51     (36) 

 
2      (10) 
3      (15) 
15    (75) 

 
3      (23) 
6      (46) 
4      (31) 

176 
59 
47 
70 

 
0.006 

    Pacific  
     0 – 8 
     9 – 24 
     25 – 100 

  
46     (36) 
39     (31) 
42     (33)   

 
3      (16) 
6      (32) 
10    (53) 

 
3      (30) 
5      (50) 
2      (20) 

156 
52 
50 
54 

 
0.23 

   Asian  
     0 – 4.9 
     5 – 10 
     11 – 85 

 
40     (33) 
46     (38) 
35     (29) 

 
3      (19) 
8      (50) 
5      (31) 

 
3      (38) 
3      (38) 
2      (25) 

145 
46 
57 
42 

 
0.81 

  Other  
     0 – 2.9 
     3 – 5 
     5.1–55 

 
28     (34) 
29     (36) 
25     (30) 

 
3      (25) 
3      (25) 
6      (50) 

 
2      (25) 
4      (50) 
2      (25) 

102 
33 
36 
33 

 
0.62 

Total sample (N) 210 49 28 287  

Abbreviations:  No, number.  
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
 
 

Information regarding the number of patients, including those with diabetes, registered at each nurse’s 

practice or service, was known by 74% of respondents, with more PNs (80%) sourcing this information, 

compared with SNs and DNs (61%). Moreover, proportionally more SNs (58%) and PNs (56%) were able 

to access the appropriate database for this information, compared with only 7% of DNs (p<0001, Table 

4.9). 
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 Of the nurses who reported the number of patients registered at their practice or service, 98% reported 

up to 23,000 patients, four nurses worked in very large practices or services (30,000 to 78,000) and one 

SN worked for the large PHO, 'ProCare', with 800,000 patients registered (not included in analyses). 

Furthermore, significantly more PNs (44%) worked at general practices with 3,000 to 7,000 patients 

registered, compared with SNs (20%), while more of the latter worked at smaller practices or services 

with nine to 3,000 patients registered (p<0.0001, Table 4.9). All DNs who reported this information 

worked in services with between nine and 1,219 patients.  

 

As expected, the number of diabetes patients in each practice or service was related to the number of 

people registered, with 72% of patients with diabetes being in the largest practices or services, with 

between 7000 to 78,000 people registered. Proportionally more PNs (40%) worked in practices with 100 

to 300 diabetes patients registered, compared with SNs (29%); while more SNs (53%) worked in practices 

or services with over 300 diabetes patients compared with 34% of PNs, (p<0.0001, Table 4.9).   

 

4.3.2 Ethnicity of registered diabetes patients 

PNs worked with more European patients with diabetes (37%) compared with the other two groups of 

nurses, while proportionally more DNs (57%) and SNs (42%) reported the lowest compositions of 

European diabetes patients at their service compared with PNs (28%, p=0.08).  Significantly more DNs 

(75%) reported the highest composition of Māori patients with diabetes (20 to 95 patients) registered at 

their service compared with PNs (36%) and SNs (31%, p=0.006). Similarly, more DNs (53%) reported a 

higher composition of Pacific patients (25 to 100 patients) registered with their service compared with 

PNs (33%) and SNs (20%), although this difference was not significant due to small numbers of nurses in 

those categories (Table 4.9). No difference between nursing groups was noted in the composition of 

Asian patients with diabetes, and as expected, most nurses reported this to be less than 10% of the total 

patients.  
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4.4 Diabetes Management of Patients by Nurses 

Management activities carried out by PNs and SNs are described in this first part of this section (4.4.1). 

DNs were excluded from this component of the analyses (Table 4.10) as they either do not usually carry 

out these practice related activities or the majority felt the questions on diabetes consultations not 

applicable. 

 

4.4.1 Diabetes patient consultations 

 

Table 4.10   Proportion of practice & specialist nurses, by group, and management activities related to 
diabetes consultations (n=238).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
Specialist Nurses 

N    (%) 

Organise pre-consult blood test 
  Always or Often 
  Sometimes 
  Rarely or Never 
  Not applicable  

 
153    (74) 
33      (16) 
2        (1) 
19      (9) 

 
20    (71) 
1      (4) 
3      (11) 
4      (14) 

235 
173 
34 
5 

23 

 
0.003 

Patients routinely consult nurse 
    Always or Often 
    Sometimes 
    Rarely or Never 
    Not applicable 

 
81      (39) 
82      (40) 
27      (13) 
17      (8) 

 
15    (54) 
6      (21) 
1      (4) 
6      (21) 

235 
96 
88 
28 
23 

 
0.02 

Pts. make appointments with nurse 
    Always or Often 
    Sometimes 
    Rarely or Never 
    Not applicable 

 
78      (38) 
53      (26) 
46      (22) 
29      (14) 

 
15    (54) 
5      (18) 
2      (7) 
6      (21) 

234 
93 
58 
48 
35 

 
0.12 

Follow-up care mostly by: 
     Doctors 
     Nurses 
    Both Doctor & Nurse equally 
     Not applicable 

 
46      (22) 
60      (29) 
89      (43) 
11      (5) 

 
1      (4) 
14    (50) 
8      (29) 
5      (18) 

234 
47 
74 
97 
16 

 
0.002 

Number of  diabetes consultations        
     None 
    1 – 2 
    3 - 5 
    5 – 10 
    > 10  

 
66      (33) 
45      (22) 
44      (22) 
17      (8) 
10      (5) 

 
1      (4) 
2      (8) 
1      (4) 
3      (12) 
6      (23) 

230 
67 
47 
45 
20 
16 

 
 

<0.0001 

Total sample (N) 210 28 238 287 

Abbreviations: Pts, patients.   
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

Over 70% of PNs and SNs reported their practice or service 'always or often' organised a blood test for 

patients prior to their consultation, although significantly more PNs reported this was 'sometimes' 

organised (p=0.003).  
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More SNs (54%) reported patients 'always or often' consulted them during routine visits compared with 

PNs (39%) (p=0.02), although similar proportions of nurses reported patients made appointments to 

consult them (Table 4.10). Furthermore, significantly more SNs (50%), reported nurses at their practice 

or service were most likely to provide follow-up care for diabetes patients compared with 29% of PNs, 

and more PNs (22%) reported that only physicians provided follow-up care compared with only 4% 

reported by SNs (p=0.002). As expected, a greater proportion of SNs (23%) carried out over ten diabetes 

consultations (including Get Checked) in the week prior to the interview for this survey, compared with 

only 5% of PNs; and a third of PNs did not carry out any diabetes consultations compared with only 4% of 

SNs (p<0.0001, Table 4.10). 

 

4.4.2 Follow-up of laboratory results by all groups of nurses 

 

Table 4.11    Proportion PHC nurses, by group, and follow-up of patient’s laboratory results (n=284). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 
Lab. results mostly followed-up by 

      Both Doctor & Nurse   
      Doctors 
      Nurses  

 
97     (47) 
105   (51) 
4       (2) 

 
15    (42) 
13    (36) 
8      (22) 

 
18    (75) 
3      (13) 
3      (13) 

266 
130 
121 
15 

 
<0.0001 

Nurse personally follows-up results 

      Yes  
       No         

 
79     (80) 
20 

 
17    (77) 
5 

 
20    (87) 
3 

144 
116 
28 

 
0.67 

Follow-up discussion mostly by 

      Both Doctor & Nurse   
      Doctors 
      Nurses   

 
95     (47) 
60     (30) 
46     (23) 

 
5      (15) 
22    (67) 
6      (18) 

 
14    (56) 
3      (12) 
8      (32) 

259 
114 
85 
60 

 
<0.0001 

Total sample (N) 210 49 28 287  

Abbreviations: Lab, laboratory.  
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

Almost half of all nurses who reported on the follow-up of patient’s laboratory results reported that 

doctors and nurses equally check patient’s laboratory results, although significantly more SNs (75%) 

reported this compared with PNs (47%) and DNs (42%, p<0.0001). Furthermore, 81% of respondents who 

reported that nurses at their practice or service were involved in following up blood test results, also 

reported they personally followed-up these test results, with significantly greater proportions of SNs 

(88%) and PNs (70%) reporting nurses were involved in discussing results with patients compared with 

only 33% of DNs (p<0.0001, Table 4.11).  

 
4.4.3 Routine activities carried out during diabetes consultations 

All 287 nurses were asked during the telephone interview to state, without prompting, the routine 

activities they routinely carried out during a typical diabetes consultation (excluding Get Checked 

assessments), tabulated below (Table 4.12). 
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Table 4.12   Routine activities carried out during diabetes consultations, by type of nurse (n=287).  

Variable and level 
Type of Nurse 

Total 
Nurses 
N  (%) 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

 Weight                       Yes                                                                                   

                                     No 

 Blood pressure         Yes       

                                     No 

Discuss physical Activity   

                                     Yes 

                                     No        

Discuss diet                Yes       

                                     No 

Assess feet                 Yes       

                                     No 

Advice on foot protection   

                                     Yes 

                                     No        

Discuss  medication Yes 

                                     No        

Vision assessment / visual acuity 

                                     Yes       

                                     No 

Urine testing              Yes       

                                     No 

Check SMBG & / or glucometer 

                                     Yes       

                                     No 

Check retinal screening / referral 

                                     Yes       

                                     No 

Ask about well being / concerns  

                                     Yes       

                                     No 

 Wound care              Yes       

                                     No 

 

Other activities  (N)               

Assessed capillary BGLs  

Referrals/Follow-up/Tests/Technical 

Health Promotion/Groups/Clinics   

Assessment/History/Acute/Palliative 

Height/BMI/Waist/Circumference 

Doctor directs tasks  

123     (59) 

87 

158     (75) 

52 

 

101     (48) 

109 

135     (64) 

75 

52       (25) 

158 

 

23       (11) 

187 

52      (25) 

158 

 

27       (13) 

183 

15       (7) 

195 

 

79       (38) 

131 

 

18       (9) 

192 

 

25       (12) 

185 

15       (7) 

195 

    

   191 

82      (43) 

34      (18) 

30      (16) 

11      (6) 

16      (8) 

18      (9) 

4       (8) 

45 

9       (18) 

40 

 

39     (80) 

10 

45     (92) 

4 

19     (39) 

30 

 

4       (8) 

45 

36     (73) 

13 

 

2       (4) 

47 

0      

49     (100) 

 

39     (80) 

10 

 

2       (4) 

47 

 

3       (6) 

46 

42     (86) 

7 

  

    49 

21     (43) 

11     (22) 

3       (6) 

14     (29) 

0 

0 

21      (75) 

7      

23      (82) 

5      

 

24      (86) 

4      

25      (89) 

3      

20      (71) 

8      

 

10      (36) 

18       

24      (86) 

4     

  

11      (39) 

17      

15      (18) 

23      

 

24      (86) 

4      

 

15      (54) 

13      

 

4        (14) 

24  

0       

28 

   

   28 

3      (11) 

8      (29) 

8      (29) 

7      (25) 

2      (7) 

0 

148   (52) 

139 

190   (66) 

97 

 

164   (57) 

123 

205   (71) 

82 

91     (32) 

196 

 

37     (13) 

205 

112   (39) 

175 

 

40     (14) 

247 

20     (7) 

267 

 

142   (49) 

145 

 

35     (12) 

252 

 

32     (11) 

255 

57     (20) 

230 

 

268 

106 

53 

41 

32 

18 

18 

<0.0001 

 

<0.0001 

 

 

<0.0001 

 

<0.0001 

 

<0.0001 

 

 

0.0007 

 

<0.0001 

 

 

<0.0001 

 

0.01 

 

 

<0.0001 

 

 

<0.0001 

 

 

0.44 

 

<0.0001 

 

 

 

 

<0.0001 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

Abbreviations: SMBG, self-monitor blood glucose levels; NS, not significant (p>0.05);  BMI, body mass index. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
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During diabetes consultations a significantly larger proportion of SNs reported that they routinely 

weighed patients, assessed patient’s feet, advised on foot protection, tested vision or visual acuity and 

urine, reviewed retinal screening status and organised a referral if necessary, compared with PNs and 

DNs. Furthermore, DNs (92%) and SNs (89%) reportedly were more likely to discuss dietary issues with 

patients compared with PNs (64%), along with physical activity, medications and self-monitoring of BGLs 

during consultations with diabetes patients (p-values <0.0001). As expected, DNs carried out significantly 

more wound care activities compared with SNs and PNs. Other activities also routinely carried out 

included testing capillary BGLs, particularly by PNs and DNs (43%), and SNs (29%) were more likely than 

PNs and DNs to carry out health promotional activities (including smoking cessation (n=7). Nine percent 

of PNs were routinely directed by physicians to carry out tasks (Table 4.12).  

 

 

Laboratory Test Results 

All participants were asked if they routinely checked patient’s laboratory results when consulting 

patients. If they responded affirmatively they were asked to state the tests they routinely checked – 

outlined in (Table 4.13).  

  

Significantly more SNs (93%) and PNs (80%) routinely checked patient’s most recent laboratory test 

results compared with only a third of DNs (p<0.0001). Of those nurses, significantly more SNs and PNs 

reviewed HbA1c, total cholesterol, LDL-C, HDL-C, triglycerides, serum creatinine and microalbuminuria 

compared with DNs (p<0.0001). Moreover, a greater proportion of SNs routinely assessed LDL-C 

(p<0.05), serum creatinine (p<0.001), and microalbuminuria (p<0.0001) compared with PNs (separate 

data not shown). Other commonly reviewed laboratory test results included liver function or enzyme 

levels (primarily by PNs and SNs), red and white blood cells counts, electrolytes and other blood test 

results (mostly by DNs), additional renal function tests and urine and wound swab microbiology results 

(Table 4.13). 
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Table 4.13   Proportion of PHC nurses who routinely reviewed diabetes patient’s laboratory test 
results, by group (n=287).  

Variable and level 
Type of Nurse 

Total 
N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Routinely checked lab. results 

     Yes                               

     No 

HbA1c                              

     Yes                               

     No 

Total cholesterol                

     Yes                              

     No 

LDL cholesterol 

     Yes                              

     No 

HDL cholesterol 

     Yes                              

     No 

Triglycerides                    

     Yes              

     No 

Serum creatinine  

     Yes                             

     No 

Microalbuminuria 

     Yes                              

     No 

Fasting BGLs      

     Yes 

     No 

 

Other Tests (N)                

Liver enzymes and/or TH / TSH 

FBC/WBC/Electrolytes/Vit/*Other 

Other renal, UTI, Swab results 

Total Cholesterol:HDL-C ratio 

 

168    (80) 

42 

 

165    (98) 

3 

 

137    (82) 

31 

 

126    (75) 

42 

 

124    (74) 

44 

 

121    (72) 

47 

 

92      (55) 

76  

 

78      (46) 

90 

 

51      (30) 

117 

 

     41 

15      (37) 

9        (22) 

10      (24) 

7        (17) 

 

16     (33) 

33 

 

11     (69) 

5 

 

4       (25) 

12 

 

3       (19) 

13 

 

3       (19) 

13 

 

3       (19) 

13 

 

3       (19) 

13 

 

1       (6) 

15 

 

3       (19) 

13 

 

     8 

0 

6       (75) 

2       (25) 

0 

 

26     (93) 

2 

 

26     (100) 

0 

          

23     (88) 

3 

 

24     (92) 

2 

 

23     (88) 

3 

 

22     (85) 

4 

 

24     (92) 

2 

 

24     (92) 

2 

 

4       (15) 

22 

 

     10 

4       (40) 

1       (10) 

3       (30) 

2       (20) 

 

210 

77 

 

202 

8 

 

164 

46 

 

153 

57 

 

150 

60 

 

146 

64 

 

119 

91 

 

103 

107 

 

58 

152 

 

59 

19 

16 

15 

9 

 

<0.0001 

 

 

<0.0001 

 

 

<0.0001 

 

 

<0.0001 

 

 

<0.0001 

 

 

<0.0001 

 

 

<0.0001 

 

 

<0.0001 

 

 

0.20 

 

 

 

 

0.046 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

Abbreviations: lab., laboratory; HbA1c, glycosylated haemoglobin; LDL-C, Low density lipoprotein cholesterol;  
HDL-C, High density lipoprotein cholesterol; BGLs, blood glucose levels; TH, Thyroid Hormone; TSH, Thyroid 
stimulating hormone; FBC, full blood count; WBC, White Blood count; vit, vitamin measurements (folic acid);  
*Other (mainly plasma medication levels) & GFR,  Glomeruli filtration rate;  UTI, urinary tract infection.   
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
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4.4.4 Routine education of diabetes patients 

Most nurses were involved in individually educating patients, although 18 nurses, mostly SNs, were 

involved in group education sessions. 

 

Table 4.14  Proportion of PHC nurses, by group, and typical advice given to patients and their families 
(n=284). 

 
Variable and level 

Type of Nurse 
Total 

Nurses 
N  (%) 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

 Individual advice (n=273)  Yes  
                                                No         

160    (80) 
41 

42      (93) 
 3 

 24      (89)  
  3 

226    (83) 
47 

0.06 

    Dietary   (n=215)              Yes  

                                                No 

   

    Physical activity (n=214) Yes  

                                                No 

    

   Plasma glucose control    Yes      

                            (n=214)      No  

     

   Foot care    (n=214)          Yes           

                                                No 

 

   Medication (n=216)          Yes   

                                                No 

145    (94) 

9 

 

113    (74) 

 40 

 

60      (39) 

93 

 

51      (33) 

102 

 

41      (27) 

113 

36      (92) 

3 

 

16      (41) 

23 

 

15      (38) 

24 

 

11      (28) 

 28 

 

12      (31) 

27 

15       (68) 

 7 

 

9         (41) 

13 

 

12       (55) 

10 

 

5         (23) 

17 

 

12       (52) 

11 

196    (91) 

19 

 

138    (64) 

76 

 

 87     (41) 

 127 

 

 67     (31) 

147 

 

65      (30) 

151 

0.0003 

 

 

<0.0001 

 

 

0.37 

 

 

0.54 

 

 

0.045 

  Other advice    

      Risk factor management 

      Lifestyle (non-specific) 

      Blood results / Follow up  

      Meters / Pens 

      Wound / Skin care/ Hygiene  

      Social issues/Non-specific 

 

36      (31) 

21      (18) 

16      (14) 

17      (14) 

8        (7) 

20      (17) 

 

6        (23) 

3        (12) 

6        (23) 

1        (4) 

7        (27) 

3        (12) 

 

8         (38) 

4         (19) 

2         (10) 

0 

0 

7         (33) 

165 

50 

28 

24 

18 

15 

30 

 

 

 

0.01 

  Group education sessions  

      Yes (many topics covered)            

      No 

 

 8       (4) 

 198 

 

0 

48 

 

10       (36) 

18 

282 

18 

264 

 

<0.0001 

Total sample (N) 210 49 28 287  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

A large proportion of all nurses (80%) gave individual advice to patients and their families - most 

commonly on diet and physical activity. Medication, foot care, plasma glucose control were also 

commonly advised on (Table 4.14). In comparing advice given by each of the nursing groups, most PNs 

(94%) and DNs (93%) advised on diet, significantly more than SNs (68%, p=0.0003); and more PNs 

advised on physical activity (74%) compared with DNs and SNs (41%, p<0.0001); while a greater 

proportion of SNs (52%) advised on medication compared with DNs (31%) and PNs (27%, p=0.045). As 

expected, a greater proportion of DNs advised patients on wound and skin care and follow-up 

appointments compared with PNs and SNs (separate data not shown).  
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Less common topics advised on were major risk factor management (n=50), blood test results and 

follow-up appointments, equipment used for self-monitoring blood glucose levels, wound and skin care, 

lifestyle (non-specific) and a range of other issues (n=30) including social, stress management, financial, 

sick days, shopping and reading food labels (Table 4.14). 

 

Only 18 nurses ran group educational sessions for diabetes patients, which was by a much higher 

proportion of SNs (36%) compared with PNs (4%) (p<0.0001, Table 4.14). All 18 nurses covered a range 

of topics including: understanding diabetes, diet and nutrition, plasma glucose control, physical exercise, 

managing diabetes, lipid control, food portions, reading food labels, commencing insulin, medications, 

smoking cessation, sick day management, foot and eye care and preventing complications.  

 

 

4.4.5 Promotion of specific health promotion programs  

Green Prescription (Script) 

Similar proportions of PNs (62%) and SNs (54%) had written Green Prescriptions or referred diabetes 

patients to Green Script organisations. Most commonly, patients were referred to Green Script 

organisations (35%). Activities most commonly prescribed were walking (30%) and swimming (13%), or 

for access to sports centres (11%, Table 4.15). Typically DNs have not been involved in this program and 

many did not know about it, although two DNs reported that they often suggested their patients should 

request a Green Script from their GP.   
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Table 4.15  Proportion of PHC nurses, by group, who write Green Prescriptions for diabetes patients 
and the most common activity prescribed (n=238). 

 Variable and level 
Type of Nurse 

Total 
N 

P-value Practice Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

Give  out  Green Prescriptions   

     Yes                                    

     No 

 

Most common activity / referral   (n= 142) 

     Refer to Green Script organisations 

     Walking 

     Swimming  

     Access to Gym / exercise classes 

     Access to pools / Aqua aerobics  

     Pacific activity programmes 

     Tai Chi 

     Other (mainly non-specific) 

 

Reason for not using Green Scripts  (n=71)                   

     Doctors only write them  

     Accident & Emergency clinic  

     Designated (or specialist) nurse 

     Doctors or (designated) nurses 

     Other (unaware of this, no green script  

        organisations, yet to start at practice) 

 

130     (62) 

 80 

 

 

43       (34) 

40       (31) 

16       (13) 

15       (12) 

5         (4) 

2         (2) 

1         (1) 

6         (5) 

 

 

29       (50) 

8         ( 14) 

7         (12) 

1         (2) 

13       (22) 

 

 

15     (54) 

13 

 

 

7       (50) 

3       (21) 

2       (14) 

 

1       (7) 

 

 

1       (7) 

 

 

 2      (15) 

0 

1       (7) 

0 

10     (77) 

 

145 

93 

 

 

50 

43 

18 

15 

6 

2 

1 

7 

 

 

31 

8 

8 

1 

23 

 

 

0.40 

 

 

 

 

 

- 

 

 

 

 

 

 

 

 

 

- 

Total sample (N) 210  (74%) 28  (9%) 238  

Abbreviations:  NS, not significant.   

 

 

Several reasons were given for not prescribing Green Scripts.  Half of the 58 PNs who had never written a 

Green Prescription reported that physicians only prescribed them. In contrast, the majority of the 13 SNs 

who had never written a Green Script reported a variety of reasons for not doing so, that included: GPs 

and PNs write them; they were unacceptable to many non-European patients or they were not relevant 

in their specialist role. Others, however, commented that they did intend to prescribe them in the near 

future.  Over a quarter of PNs reported that they were not offered at their place of work (the majority of 

whom worked at Accident and Medical or Emergency Clinics), or that specific nurses were designated to 

write them and a fifth of PNs stated a variety of other reasons for not writing them including, being 

unaware of Green Scripts, their practice did not offer this service and no Green Script organisation 

operated in their area (Table 4.15). 
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Annual Get Checked assessments  

A large proportion of SNs and PNs were involved in carrying out Get Checked diabetes assessments 

during diabetes consultations but not DNs as this is not part of their role – for this reason they have been 

excluded from these analyses. 

 

Table 4.16  General practitioners and nurses involved in annual Get Checked assessments – the 
proportion of PNs and SNs respondents who carry them out and specific assessments and 
if both GPs and nurses equally carry out assessments (n=238).  

Variable and level 
Type of Nurse 

Total  
N 

P-value 
Practice Nurses 

N    (%) 
Specialist Nurses 

N    (%) 

Who mostly did Get Checked at practice?  
     Both Doctor & Nurses equally        
     Nurses  
     Doctors 
     NA 

 
81      (39) 
71      (34) 
34      (16) 
22      (11) 

 
8       (31) 
4       (15) 
0 
14     (54) 

234 
       *89 

75 
34 
36 

 
 

<0.0001 

 If Doctors & Nurses equally did so what     
   aspects did nurses carry out (n=*89)            

     Complete assessment        Yes                                    
                                                    No 
     Weight                                  Yes                                    
                                                    No 
     Blood Pressure                    Yes                                    
                                                    No 
     Feet checked                       Yes                                    
                                                    No 
     Lifestyle advice                    Yes                                    
                                                    No 

 
 
33      (41) 
48 
72      (89) 
9 
73      (90) 
8 
58      (72) 
23 
70      (86) 
11 

  
 
6       (75) 
2 
6       (75) 
2 
7       (88) 
1 
7       (88) 
1 
7       (88) 
1 

 
 

39 
50 
78 
11 
80 
9 

65 
24 
77 
12 

 
 

0.06 
 

0.25 
 

0.81 
 

0.33 
 

0.93 

 Respondents who participate in  
     Get Checked:                       Yes                                           
                                                    No 

 
125    (61) 
81 

 
11     (52) 
10  

227 
136 
91 

 
0.46 

What % did respondents carry out of annual      
   Get Checked at practice:     <5%                    
                                                    5 – 25%                 
                                                    26-50% 
                                                    >50% 

 
23      (19) 
25      (20) 
26      (21) 
50      (40) 

 
1       (10) 
1       (10) 
1       (10) 
7       (70) 

134 
24 
26 
27 
57 

 
0.34 

Reasons for not participating included:                
     Doctors only do Get Checked:  Yes 
                                                    No 
     Lack of time                         Yes 
                                                    No 
     Lack of knowledge              Yes 
                                                    No 

 
29      (39) 
46 
9        (12) 
66 
5        (7) 
70 

 
0 
6       (100) 
0 
6       (100) 
0 
6       (100) 

81 
29 
52 
9 

72 
5 

76 

 
0.057 

 
0.37 

 
0.51 

Support from practice for Get Checked:         
     A lot                                    
     Some 
     A little                 
     None 
     NA  

 
89      (44) 
51      (25) 
24      (12) 
11      (5) 
28      (14) 

 
11     (46) 
2       (8) 
0 
0 
11     (46) 

227 
100 
53 
24 
11 
39 

 
0.0006 

Total sample (N) 210 28 238  

Abbreviations:  NA, not applicable.   
*Refers to the 89 nurses who reported doctors and nurses equally carried out Get Checked assessments. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
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Of the 208 PNs who answered questions regarding the annual diabetes Get Checked assessments, 73% 

reported that nurses at their practice were involved. A similar proportion of PNs stated that either 

doctors and nurses equally (39%) or nurses (34%) mostly carried out these assessments and only 16% 

reported that only doctors carried these out. Significantly more PNs carried out Get Checked 

assessments compared with SNs, where only 46% were involved, although a similar proportion to PNs 

reported doctors and nurses were equally involved. Moreover, over 50% of SNs reported that Get 

Checked assessments were not applicable in their area of work compared with only 11% of PNs 

(p<0.0001, Table 4.16). 

 

In addition, 81 PNs and eight SNs nurses who reported that doctors and nurses working at their practice 

equally carried out Get Checked assessments, 75% of SNs and 41% of PNs reported nurses carried out 

complete assessments (p=0.06). Similar proportions of both types of nurses reported nurses weighed 

patients, assessed blood pressure, carried out foot assessments and gave lifestyle advice (Table 4.16). Of 

these nurses, 26 reported other assessments and care carried out by nurses at their practice that 

included: testing of capillary blood glucose and visual acuity; antenatal and postnatal care; writing Green 

prescriptions, organizing appropriate referrals and education on test results, medication (including 

insulin) and promotion of smoking cessation. Administrative work, such as completing paperwork and 

updating screening records was also reported. 

 

Of the nurses surveyed, 61% of PNs and 52% of SNs personally carried out Get Checked assessments or 

aspects of them, and in addition, 70% of SNs and 40% of PNs carried out over 50% of all Get Checked 

assessments at their associated general practice. However, of the 81 PNs who did not carry out Get 

Checked assessments, 39% stated that only doctors carry them out, 12% reported a lack of time and 7% 

a lack of knowledge. A further 51 PNs and nine SNs cited a variety of other reasons for not carrying out 

Get Checked assessments. The most common reason was that the associated practices or services, which 

were predominantly Accident and Emergency and Hospital Outpatient Clinics, did not participate in this 

program. Other reasons given by PNs included that: designated nurses carried out these assessments; 

there was lack of space and lack of training, and SNs most commonly reported that this assessment was 

outside of their specialist roles. 

 

Over 40% of the 175 PNs and 13 SNs who reported on how supported they felt in participating in Get 

Checked assessments, received a 'lot of support' from their practice - a further 25% of PNs received 

'some support' and less than 20% (n=35) received 'little or no support' (Table 4.16). Reasons for the lack 

of support received, mirrored the reasons given above as to why respondents did not participate in the 

program, along with the additional reason that patients were enrolled in other assessment programs 

(data not shown).   
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4.5  Knowledge of Diabetes by Nurses 

During the telephone interview nurses were asked to rate their knowledge of best practice and identify 

risk factors for type 2 DM, and those associated with diabetes-related complications. In addition, they 

were asked to identify diagnostic tests, state the underlying pathology of type 1 and type 2 DM and recall 

the main complications of diabetes. 

  

4.5.1 Self-rated knowledge of best practice and use of national guidelines  

All nurses were asked to rate their knowledge of best practice in managing people with diabetes and if 

they were aware of, and how often they used the NZ guidelines written for the management of type 2 

DM.139 

 

Table 4.17  Proportion of PHC nurses, by group, and how they rated their knowledge of best practice 
in the management of diabetes patients (n=287). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Knowledge of best practice   

   Excellent                 (n=286) 

   Very good 

   Good  

   Fair 

   Poor 

 

7        (3) 

70      (33) 

116    (56) 

15      (7) 

1        (0.5) 

 

0 

9       (18) 

33     (67) 

7       (14) 

0 

 

5       (18) 

18     (64) 

4       (14) 

0       

1       (4) 

 

12 

97 

153 

22 

2 

 

 

<0.0001 

Aware of *NZ Guidelines  

     Yes                         (n=287) 

     No 

If yes-do you use guidelines? 

    Always                    (n=199) 

    Often 

    Sometimes 

    Rarely 

    Never 

 

148     (70) 

62 

 

12       (8) 

27       (18) 

35       (23) 

8         (5) 

66       (44) 

 

25      (51) 

24 

 

1        (4) 

1        (4) 

1        (4) 

0 

22      (88) 

 

26     (93) 

2 

 

7       (27) 

13     (50) 

3       (12) 

1       (4) 

2       (8) 

 

199 

88 

 

20 

41 

39 

9 

90 

 

0.0005 

 

 

<0.0001 

Total sample (N) 210   (74%) 49   (17%) 28   (9%) 287  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*Evidence-Based Best Practice Guideline. Management of Type 2 Diabetes.

139
  

 

A greater proportion of SNs (82%) rated their knowledge of best practice in the management of diabetes 

as either excellent or very good compared with 36% and 18% of PNs and DNs, respectively. Moreover 

only 3% of PNs and no DNs rated themselves as having an excellent knowledge (p<0.0001, Table 4.17).  

In addition, 93% of SNs knew of the NZ guidelines written for the management of type 2 DM139 

compared with 70% of PNs and only 51% of DNs (p=0.0005). The two SNs who were not aware of the 

guidelines were a DNE and maternity DNS. Moreover, significantly more SNs (77%) were likely to either 

'always or often' use the guidelines in their practice compared with PNs (26%) and DNs (8%, p<0.0001). 
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4.5.2 Knowledge of major risk factors for type 2 DM and diagnostic tests 

All nurses were asked to identify the most important risk factors for type 2 DM to ascertain knowledge of 

patients at higher risk.   

 

Table 4.18   Proportion of PHC nurses, by group, who were able to identify major risk factors for type 2 
diabetes (n=285).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Major risk factors identified  

Overweight          

     Yes               

     No 

Hypertension              

     Yes 

     No 

Triglycerides        

     Yes                     

     No 

 LDL-C or Total cholesterol 

     Yes                    

     No 

Low HDL cholesterol   

     Yes                    

     No 

Lack of exercise   

     Yes              

     No 

 

201    (97) 

7 

 

 59     (28) 

 149 

 

10      (5) 

198 

 

 39     (19) 

 169 

 

3        (1) 

205 

 

65      (31) 

143 

 

44    (90) 

5 

 

8      (16) 

41 

 

0 

49 

 

4      (8)  

45  

 

0      

49 

        

16    (33) 

33 

 

28     (100) 

0 

 

8       (29) 

20 

          

4       (14) 

24 

 

6       (21) 

22 

 

3       (11) 

25     

 

15     (54) 

13 

 

273 

12 

 

75 

210 

 

14 

271 

 

49 

236 

 

6 

279 

 

96 

189 

 

0.05 

 

 

0.22 

 

 

0.02 

 

 

0.17 

 

 

0.003 

 

 

0.06 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

Most nurses correctly identified overweight as a major (or most important) risk factor for type 2 DM. 

However, less than 30% of SNs and PNs, and only 16% of DNs identified hypertension, and even less 

respondents were able to identify individual lipids including triglycerides – although significantly more 

SNs identified elevated triglycerides (14%, p=0.02) and reduced HDL-C (11%, p=0.003) as major risk 

factors compared with only 1 - 5% of PNs and no DNs. Only 54% of SNs and a third of PNs and DNs 

identified lack of exercise or physical activity as a risk factor (Table 4.18). 

 

Furthermore, respondents identified several minor and non-modifiable risk factors for type 2 diabetes 

including, a family history or genetics (over two-thirds of all nurses), 61% of SNs identified Pacific 

ethnicity (significantly more than PNs (34%) and DNs (29%) and age, Māori and Asian ethnicity and 

gestational diabetes were less commonly stated. In addition, most nurses (n=225) stated many other 

factors not associated with the risk of type 2 DM, or were complications of diabetes such as wounds, 

ulcers, urinary tract infections, fatigue, stress, alcohol consumption, thirst and low socio-economic status 

(data not shown). 
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Knowledge of diagnostic tests  

All participants were asked to name appropriate diagnostic tests in order to identify patients at risk of 

type 2 DM.  

  

Table 4.19  Proportion of PHC nurses, by group, who were able to identify the appropriate tests to 
diagnose type 2 diabetes and knowledge of type 1 and type 2 pathologies (n=287). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

OGTT / GTT                   

     Yes 

     No 

Fasting venous plasma   

     Yes                             

     No 

Random venous >11mM  

     Yes                              

     No 

 

Other tests stated 

   HbA1c 

   Capillary BGLs 

 

154     (73) 

56 

 

85       (40) 

125 

       

44       (21) 

166 

 

109     (52) 

82       (39) 

33       (16) 

 

20      (41) 

29 

 

15      (31) 

34 

 

 5       (10) 

 44 

 

15      (31) 

 13     (27) 

 2       (4) 

 

24      (86) 

4 

 

 15     (54) 

13 

          

7        (25) 

21 

 

10      (36) 

6        (21) 

3        (11) 

 

198 

89 

 

115 

172 

 

56 

231 

 

134 

101 

38 

 

<0.0001 

 

 

0.14 

 

 

0.17 

 

 

0.01 

0.07 

0.09 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

Abbreviations: OGTT, oral glucose tolerance test;  GTT, glucose tolerance test. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

Proportionally more SNs were able to name all three tests that are appropriate for diagnosing type 2 DM, 

with significantly more SNs (86%) and PNs (73%) identifying the oral glucose tolerance test (OGTT) 

compared with 41% of DNs, (p<0.0001, Table 4.19).  Participants were only expected to name the tests, 

and explanations regarding repeated fasting and random venous samples were not requested.  A large 

number of nurses (n=136) stated other tests (commonly used in practice) - most commonly HbA1c 

(n=110) and capillary blood testing (n=36).  

 
 
4.5.3 Knowledge of the underlying pathologies of type 1 and 2 diabetes  

All participants were asked to state the underlying pathology of type 1 and type 2 DM as minimal 

knowledge required in managing patients with these conditions. 

 

Significantly more SNs (54%) were able to state or give in-depth and correct explanations regarding the 

underlying pathology of type 1 DM as an autoimmune disease and associated destruction of β cells 

(57%), compared with only 10% and 26% of PNs, and 4% and 16% of DNs, respectively (p-values <0.0001 

and 0.0004).  Nevertheless, most SNs (93%), DNs (86%) and 76% of PNs were able to state that insulin 

was not produced or that patients needed exogenous insulin; and  significantly more SNs compared with 



156 

 

PNs (p=0.045). Moreover, only one SN (4%), a CCM nurse working with children, could not state or 

explain the underlying pathology of type 1 DM; significantly less compared with the proportion of PNs 

(20%) and DNs (14%, Table 4.20).   

 
 
Table 4.20   Proportion of PHC nurses, by group, and knowledge of type 1 and type 2 DM pathologies 

(n=287). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Underlying pathology of type 1 DM                          

    Autoimmune                             

    Destruction of β Cells         

    No insulin produced        

    Did not know                   

Other peripheral factors 

 

22      (10) 

54      (26) 

160    (76) 

42      (20) 

50 

 

2       (4) 

8       (16) 

42     (86) 

7       (14) 

6 

 

15      (54) 

16      (57) 

26      (93) 

1        (4) 

9 

 

39 

78 

228 

50 

65 

 

<0.0001 

0.0004 

*0.045 

0.08 

Underlying pathology of type 2 DM                          

   Insulin resistance                 

   Lack of glucose into cells   

   Lack of insulin secreted      

    Did not know                      

Other peripheral factors 

 

52      (25) 

40      (19) 

129    (61) 

55      (26) 

63 

 

9       (18) 

5       (10) 

39     (80) 

8       (16) 

5 

 

19      (68) 

9        (32) 

25      (89) 

1        (4) 

13 

 

80 

54 

193 

64 

81 

 

<0.0001 

0.06 

0.002 

0.01 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*P-value comparing SNs and PNs only. 
 

 

Various other ideas were offered by 65 of the nurses as to what they thought was the underlying 

pathology. Most commonly, risk factors for type 1 DM were cited such as: age and genetic susceptibility 

and metabolic effects from a lack of insulin. Three nurses also commented on viral infections but were 

unable to associate them with the autoimmune destruction of the β cells.  

 

Significantly more SNs (68%) explained the underlying pathology of type 2 DM as insulin resistance 

compared with only 25% of PNs and 18% of DNs (18%, p<0.0001). Despite this, only a third of SNs, but 

significantly more compared with PNs (19%) and DNs (10%), stated a lack of glucose entered body cells - 

specific insulin-dependent cells were not commented on. In addition, most SNs (89%) and DNs (80%) 

stated a lack of insulin was secreted; significantly more compared with PNs (61%), (p=0.002, Table 4.20). 

Similar proportions of nurses who lacked knowledge of type 1 DM also lacked knowledge of type 2 DM, 

and significantly less SNs (4%) compared with 26% of PNs and 16% of DNs (p=0.01). Many other points 

were made by 81 nurses regarding the underlying pathology, most of which were risk factors for type 2 

DM (that included: obesity, age, lifestyle and genetic) or management strategies (such as decreasing 

weight and those related to diet). 
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4.5.4 Knowledge of diabetes-related complications & associated risk factors 

All participants were asked to state the main complications or diseases that occur in those with diabetes 

and identify the main modifiable risk factors associated with these complications. 

 

Table 4.21   Proportion of PHC nurses, by group, and knowledge of common diabetes-related 
complications (n=287).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Heart Disease  / MI            

     Yes               

     No 

Stroke                           

     Yes 

     No 

PVD / decreased circulation   

     Yes                              

     No 

Retinopathy              

     Yes               

     No 

Renal disease              

     Yes     

     No 

Neuropathy               

     Yes              

     No 

Ulcers / wounds         

     Yes              

     No 

 

129     (61) 

81 

 

 27      (13) 

 183 

 

 89      (42) 

 121 

 

 189    (90) 

 21 

 

 156    (74) 

 54 

 

 92      (44) 

 118 

 

 90      (43) 

 120  

 

21      (43) 

28 

 

4        (8) 

45 

 

18      (37) 

31 

 

38      (78)  

11  

 

31      (63)      

18 

        

32      (65) 

17 

 

29      (59) 

20 

 

25      (89) 

3 

 

10      (36) 

18 

          

12      (43) 

16 

 

28      (100) 

0 

 

27      (96) 

1     

 

15      (54) 

13 

 

5        (18) 

23 

 

175 

112 

 

41 

246 

 

119 

168 

 

255 

32 

 

214 

73 

 

139 

148 

 

124 

163 

 

0.0003 

 

 

0.002 

 

 

0.76 

 

 

0.006 

 

 

0.006 

 

 

*0.02 

 

 

0.002 

 

Other  complications    

Foot Problems / Amputations 

Increase in risk factors (BP, Chol ) 
Impotence (n=6)/Acute Comps (n=8) 

      

57       (51) 

46       (41) 

8         (7) 

 

8       (36) 

10     (45) 

4       (18) 

 

5        (28) 

11      (61) 

2        (11) 

151 

70 

67 

14 

 

0.18 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

Abbreviations: MI, myocardial infarction;  PVD, Peripheral vascular disease;  BP, blood pressure;   
Chol,  total- or LDL-cholesterol;  Comps, complications. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*DNs compared with PNs 
 
 

Most commonly, participants identified retinopathy and renal disease as major diabetes-related 

complications. In addition, heart disease or myocardial infarction and stroke were identified by 

significantly more SNs (89% and 36%, respectively) compared with PNs and DNs (p-values=0.0003 and 

0.002) respectively. However, significantly more DNs identified neuropathy, compared with PNs 

(p=0.02), and ulcers and or wounds compared with PNs and SNs (p=0.002) - reflecting their experience 

with wound care.  
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Furthermore, 151 nurses identified several other complications - most commonly, foot problems or 

amputations (n=70) and an increase in one or more of the major risk factors for complications (n=67) 

(namely hypertension and elevated cholesterol).  Acute complications mainly associated with type 1 DM 

(n=8), and impotence or a decrease in sexual function (n=6), were mentioned by a small proportion of 

nurses (Table 4.21). 

 

 

Table 4.22   Proportion of PHC nurses, by group, and knowledge of major modifiable risk factors for 
diabetes-related complications (n=287).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

High BGLs / HbA1c       

     Yes               

     No 

Hypertension                

     Yes 

     No 

Smoking                         

     Yes             

     No 

Elevated total cholesterol or LDL-C  

     Yes                             

     No 

Low HDL-C                     

     Yes          

     No 

Elevated TAGs              

     Yes              

     No 

Lack of exercise           

     Yes                

     No 

 

Other incorrect factors 

 

175     (83) 

35 

 

67       (32) 

143 

 

30       (14) 

180 

 

124     (59) 

86 

 

15       (7) 

195 

 

19       (9) 

191 

 

126     (60) 

84  

 

199 

 

44      (90) 

5 

 

6        (12) 

43 

 

6        (12) 

43 

 

18      (37)  

31  

 

2        (4)      

47 

        

2        (4) 

47 

 

33      (67) 

16 

 

48 

 

27      (96) 

1 

 

17      (61) 

11 

          

12      (43) 

16 

 

23      (82) 

5 

 

7        (25) 

21     

 

6        (21) 

22 

 

20      (71) 

8 

 

27 

 

246 

41 

 

90 

197 

 

48 

239 

 

165 

122 

 

24 

263 

 

27 

260 

 

179 

108 

 

274 

 

0.12 

 

 

<0.0001 

 

 

0.0005 

 

 

0.0004 

 

 

0.003 

 

 

0.04 

 

 

0.37 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

Abbreviations:  HbA1c, glycosylated haemoglobin; LDL-C, low density lipoprotein cholesterol; HDL-C, high density 
lipoprotein cholesterol; TAGs, triglycerides.  
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
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Major modifiable risk factors for diabetes-related complications  

Most nurses identified elevated blood glucose or HbA1c, and approximately two thirds identified a lack 

of exercise, as main modifiable risk factors for diabetes-related complications. In addition, a large 

proportion of SNs identified hypertension (61%) and elevated total cholesterol or LDL-C (82%) as major 

modifiable risk factors, significantly more than for PNs and DNs. Despite this, only 43% of SNs identified 

smoking as a modifiable risk factor and only 25% and 21% identified low HDL-C (25%) and elevated 

triglycerides, respectively – nevertheless significantly more did so compared with PNs and DNs (Table 

4.22). 

 

Various other factors were stated incorrectly, by the majority of nurses, as modifiable risk factors and 

were related to the detection and management of those with diabetes. More commonly stated were 

doctor’s checks, screening (especially foot and eye), education, pharmaceutical interventions, diet and 

weight reduction – thus showing a lack of understanding of actual risk factors associated with diabetes-

related complications.   
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4.5.5 Nurses knowledge of laboratory results  

A greater proportion of SNs (93%) reported they had sufficient knowledge to discuss abnormal 

laboratory results with diabetes patients compared with PNs (75%) and DNs (29%, p<0.0001) and 

significantly more PNs compared with DNs (p=0.04). Most nurses thought they had sufficient knowledge 

to advise patients on lifestyle interventions to improve patient’s laboratory test results, but significantly 

less PNs (25%) and DNs (22%) reported having sufficient knowledge to advise on pharmaceutical 

interventions, compared with SNs (68%) (p<0.0001, Table 4.23).  

 
Table 4.23  Proportion PHC nurses, by group, who reported having the knowledge to advise patients, 

and interest in increasing knowledge about specific blood test results (n=287). 

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Sufficient knowledge to:     (n=279) 

      Discuss laboratory results  

      Advise on lifestyle interventions 

     Advise on medications   (n=281) 

 

155     (75)  

189     (92)  

52       (25) 

 

13      (29)  

41      (91)  

10      (22) 

 

26     (93)  

28     (100)  

19     (68) 

 

194 

258 

81 

 

<0.0001 

0.28 

<0.0001 

 Interested in increasing knowledge on: 

  Abnormal laboratory results  
      Yes                                    (n=281) 
      No 

 
170     (82) 
37 

 
42      (91) 
4 

     
20     (71) 
8 

281 
232 
49 

 
0.87 

   HbA1c                                  (n=230) 
      Yes  
      No 
   Total cholesterol     
      Yes             
      No 
   LDL-C              
      Yes            
       No 
   HDL-C             
      Yes           
      No 
  TAGs 
      Yes  
      No 
  Serum Creatinine 
      Yes  
      No 
  Microalbuminuria 
      Yes  
      No       

 
104     (62) 
65 
 
67       (40) 
102 
 
72       (43) 
97 
 
69       (41) 
100 
 
109     (65) 
60 
 
147     (87) 
22 
 
151     (89) 
18 

 
35      (83) 
7 
 
30      (71) 
12 
 
26      (62) 
16 
 
26      (62) 
16 
 
33      (79) 
9     
 
35      (83) 
7 
 
34      (81) 
8 

 
14     (74) 
5 
 
12     (63) 
7 
 
12     (63) 
7 
 
12     (63) 
7 
 
16     (84) 
3 
 
16     (84) 
3 
 
17     (89) 
2 

 
153 
77 

 
109 
121 

 
110 
120 

 
107 
123 

 
158 
72 

 
198 
32 

 
202 
28 

 
0.02 

 
 

0.0004 
 
 

0.03 
 
 

0.02 
 
 

0.07 
 
 
 

0.80 
 
 

0.32 

Other tests 

      Renal (GFR)                

      Liver function - enzymes 

      Type 1 – antibodies 

      Inflammatory (C-peptide) 

      Glucose tolerance 

 

4         (50) 

3         (38) 

 

 

1         (13) 

  

1       (33) 

 

1       (33) 

1       (33) 

11 

5 

3 

1 

1 

1 

 
 
 
- 

Total sample (N) 210 49 28 287  

Abbreviations:  HbA1c, glycosylated haemoglobin;  LDL-C, low density lipoprotein cholesterol;  HDL-C, high density 
lipoprotein cholesterol;  TAGs, triglycerides, GFR, glomerular filtration rate. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
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4.6 Further Education  

All participants were asked if they would like to increase their knowledge on specific laboratory tests and 

on what topics they would like more education. 

 

A high proportion of all DNs (91%), PNs (82%) and SNs (71%) were interested in learning more about 

abnormal test results to enable them to advise diabetes patients independently of a physician. 

Specifically, and significantly, more DNs wanted to know more about HbA1c and total cholesterol 

compared with PNs and SNs, and more DNs and SNs wished to know more about LDL-C and HDL-C 

compared with PNs (p-values <0.05). A high proportion of all nurses were interested in learning more 

about triglycerides, serum creatinine and microalbuminuria. In addition, 11 PNs and SNs were interested 

in learning more about renal (especially glomerular filtration rate), liver function tests, glucose tolerance 

testing, antibody and inflammatory markers and a full blood count (Table 4.23). 

 

Most nurses agreed they would like further diabetes education (86%). A significantly higher proportion 

of DNs wanted (volunteered or agreed) more education on interpreting laboratory test results, 

medication, cultural understanding and giving lifestyle advice compared with PNs and SNs (p-

values<0.05, Table 4.24).  

 

In addition, 48% of the 248 nurses who stated they would like more diabetes education wanted general 

or latest research updates, and significantly more SNs did so compared with PNs and DNs. Sixteen 

percent and 11% of nurses also stated they would like more education on insulin management and renal 

disease, respectively (Table 4.24).  
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Table 4.24   Proportion of PHC nurses, by group, who would like more diabetes education and specific 
topics (n=287).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Further diabetes education  
     Yes                                   
     No                  
 Interpreting lab. results (n=248)  
     Volunteered                          
     Prompted                  
     No 
  Medication                            
     Volunteered             
     Prompted                  
     No 
  Cultural understanding        
     Volunteered           
     Prompted                  
     No 
  Giving lifestyle advice          
     Volunteered             
     Prompted                  
     No 
Other topics:   (n=248) 
   Insulin management           
     Yes             
     No 
   Renal disease                       
     Yes               
     No 
 General / Research updates  
     Yes                                        
     No 
 
Other  (n=159) 

 
179     (85) 
31 
 
24       (13) 
82       (46) 
73       (41) 
 
35       (20) 
80       (45) 
64       (36) 
 
8         (4) 
67       (37) 
104     (58) 
 
11       (6) 
64       (36) 
104    (58) 
 
 
31       (17) 
148      
 
21       (12) 
158      
 
78       (44) 
101 
 
 
112 

 
42      (86) 
7 
 
11      (26) 
25      (60) 
6        (14) 
 
12      (29) 
23      (55) 
7        (17 ) 
 
1        (2) 
25      (60) 
16      (38) 
        
4        (10) 
20      (48) 
18      (43) 
        
 
5        (12) 
37      
 
4        (10) 
38      
 
23      (55) 
19 
 
 
24 

 
27      (96) 
1 
 
3        (11) 
10      (37) 
14      (52) 
          
7        (26) 
5        (19) 
15      (56) 
 
0     
5        (19) 
22      (81) 
 
0          
4        (19) 
23      (85) 
 
 
4        (15) 
23      
 
2        (7) 
25       
 
19      (70) 
8 
 
 
23 

287 
248 
39 

 
38 

117 
93 

 
54 

108 
86 

 
9 

97 
142 

 
15 
88 

145 
 
 

40 
208 

 
27 

221 
 

120 
128 

 
 

159 

 
0.26 

 
 

0.007 
 
 
 

0.007 
 
 
 

0.006 
 
 
 

0.01 
 
 
 
 

0.68 
 
 

0.76 
 
 

0.02 

Total sample (N) 210  (74%) 49  (17%) 28  (9%) 287  

Abbreviations:  lab, Laboratory. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

Other topics more commonly suggested, by 159 nurses, included: co-morbidities, community activity 

groups, acute management of hypoglycaemia, management of specific complications (such as erectile 

problems, wounds, ulcers and feet), best practice guidelines, detection of type 2 DM, interviewing skills, 

community focus on education, correlating laboratory results with risk factors, physiology, wound and 

ulcer healing, dietary advice, empowering diabetes patients, general management, Get Checked and 

motivating patients to attend appointments. 
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4.7 Summary of Main Findings  

1. Nurses demographic details education and experience 

 Almost half of PNs and SNs were over 50 years, older than DNs, 46% of whom were 41 to 50 years 

old. SNs were less likely to be European NZ (54%) than PNs (76%) and DNs (75%), and more likely to 

be Māori.  

 

 Most nurses were registered nurses (96%), and more SNs (86%) had, or were working towards, post-

graduate qualifications than DNs (46%) and PNs (45%), and most had attended over 20 hours of 

diabetes education (88%), far more than PNs (32%) and DNs (16%).  

 

 More DNs (35%) and PNs (32%) had held their current positions for over ten years compared with 

SNs (14%).  

 

2. Characteristics of current practice or service 

  A similar proportion of nurses worked in each of the three Auckland DHBs – Waitemata (35%), 

Auckland (34%) and CM (30%). However more PNs worked in mid-sized general practices with two to 

three GPs (46%) and two to four nurses (66%), while most SNs worked in larger practices/services 

with at least four GPs (59%) and four nurses (56%).  

 

 More SNs (85%) and DNs (79%) reported other health professionals were involved in diabetes care, 

worked at their practice or service than PNs (38%), and more SNs (25%) received weekly visits from 

other nurses specialising in diabetes than PNs (8%) and DNs (4%).  

 

 Most nurses (93%) had access to a private room when consulting patients, while less had access to 

the internet (84%) and external emails (48%). For administrative work, 41% of all nurses shared an 

office and most DNs (67%) shared with several other DNs and completed work in their car or 

patient’s home.  

 

 A greater proportion of SNs (92%) reported they 'always or often' felt valued at their work place in 

the management diabetes compared with PNs (78%) and DNs (56%). Despite this, the majority of all 

nurses (77%-90%) felt supported and that their suggestions regarding diabetes patients were 'always 

or often' taken seriously (88-96%). 
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3. Number of diabetes patients registered and management activities 

 Forty percent of PNs worked in practices with 100 to 300, and over half of SNs with >300 diabetes 

patients, respectively and although, DNs worked with the smallest numbers of diabetes patients, 

75% reported having the most Māori patients registered (25 to 95) compared with PNs (36%) and 

SNs (31%), with a similar distribution for Pacific patients.  

 

 Over 70% of PNs and SNs reported their practice organised pre-consultation blood tests, and more 

SNs (54%) reported diabetes patients routinely made appointments to see them than PNs (39%), and 

50% of SNs reported they provided follow-up care, while 43% of PNs reported follow-up care was 

equally shared between nurses and physicians.  

 

 A greater proportion of SNs reported routinely weighing patients, measuring blood pressure, 

assessing patient’s feet, reviewing retinal screening status and renal function tests and carrying out 

health promotion activities compared with PNs and DNs.  

 

 More DNs and SNs reported discussing diet with patients than PNs (92%, 89% and 64% respectively), 

and physical activity (80%, 86% and 48% respectively).  

 

 Over half of PNs (62%) and SNs (54%) had written Green Prescriptions and most commonly referred 

patients to Green Script organisations, although a third of PNs prescribed walking, and most PNs, 

including 61% of PN respondents, were involved in Get Checked assessments. 

 

4. Self-rated knowledge of best practice and actual diabetes knowledge held by nurses 
 

 Most SNs (82%) rated their knowledge of diabetes as 'excellent or very good' more than PNs (36%)  

 and DNs (18%), and more were aware of the NZ guidelines on the management of type 2 DM (93%)  

 than PNs (70%) and DNs (51%).  

 

 While most nurses (96%) identified being overweight as an important modifiable risk factor for type 2 

 DM, only 34% identified a lack of physical activity, hypertension (26%) or elevated total cholesterol or  

 LDL-C (17%), and very few identified triglycerides (5%) or low HDL-C (2%).  

 

 About half of the SNs, more than PNs (10%) and DNs (4%), were able to state or explain the 

underlying pathology, of type 1 DM as an auto-immune disease, and 68% could explain type 2 DM as 

the result of insulin resistance compared with 25% of PNs and 18% of DNs.  
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 Most nurses identified elevated BGLs or HbA1c (86%), and around two-thirds a lack of activity, as 

major modifiable risk factors for diabetes related-complications; while total cholesterol and 

hypertension were next most commonly identified, although by more SNs (82% and 61%, 

respectively) than PNs (59% and 32%) and DNs (37% and 12%). In contrast, less than half of all 

respondents identified smoking, although more SNs (43%) did so than PNs (14%) and DNs (12%), and 

very few nurses identified low HDL-C and elevated triglycerides.  

 

 Most nurses could identify microvascular complications, with all SNs, 90% of PNs and 78% of DNs 

identifying retinopathy, with a similar distribution for renal disease, while less PNs (61%) and DNs 

(43%) identified heart disease compared with SNs (89%), and stroke was least commonly identified 

by all nurses, and by fewer PN (13%) and DNs (8%) compared with SN (36%).  

 

 Most nurses reported they had sufficient knowledge to give advice to patients on lifestyle 

interventions to improve blood test results (92%), whereas less PNs (25%) and DNs (22%) felt they 

could give advice on pharmaceutical interventions compared with SNs (68%). 

 

 Most nurses wanted more diabetes education (86%), particularly on interpreting abnormal test 

results and on microalbuminuria (72%), serum creatinine (70%) and triglycerides (56%) to advise 

patients independently of physicians. Specifically, 83% of DNs wanted to know about HbA1c 

compared with 74% of SNs and 62% of PNs; and more DNs (62-71%) and SNs (63%) wanted to know 

more about individual lipids than PNs (40-43%).  
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CHAPTER FIVE 

 

RESULTS (2) 

 

Introduction 

This chapter describes the information collected on the 265 diabetes patients who had been consulted, 

on a randomly selected day, by 117 (41%) of the total 287 PHC nurse participants. Because of the 

random sampling of nurses and day of the week, these patients can be considered to be representative 

of all diabetes patients treated by PHC nurses during the study period. This information was collected, 

during the telephone interview, from 86% of all patients consulted on one randomly selected day each 

nurse had worked in the week prior to the interview.  

 

This chapter is comprised of seven sections. Initially, the hours and days worked by the nurses, how 

patients were selected for inclusion in the survey and the estimated total number of diabetes patients 

consulted by nurses in Auckland (5.1) and patient biographical details (5.2) are outlined. The type of 

consultation, nursing assessments and management activities carried out during the diabetes 

consultations (5.3) and follow-up of patients are then described (5.4).  Risk factor identification, related 

nursing assessments and associated health promotion are documented (5.5) along with diabetes 

knowledge held by nurses and their associated management behaviour (5.6) and the main findings are 

summarised in (Section 5.7). 

 

Of the total 265 patients consulted on the randomly selected day and with information collected; 153 

patients were consulted by 78 PNs, 47 patients by 23 DNs and 65 patients by 16 SNs. 
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5.1    Nurses Work Day Details and Diabetes Patients Consulted  

In this section the hours and days worked in the week prior to nurses being interviewed, the number of 

patients consulted and those for whom information was collected on is detailed below (5.1.1). Following 

this the total number of diabetes patients consulted by nurses each day, week and annually in Auckland 

is estimated (5.1.2). 

5.1.1 Days and hours worked by nurses and number of diabetes patients consulted  

At the end of the telephone interview all nurses were asked which days they had worked in the week 

prior to the telephone interview, of which one was randomly selected. For the selected day information 

was gathered on the number of hours worked, the number of diabetes patients consulted and Get 

Checked assessments carried out. 

Table 5.1   Proportion of PHC nurses, by nurse group, and days worked through the week (n=286).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Monday             
     Yes               
     No 
Tuesday              
     Yes 
     No 
Wednesday       
     Yes                   
     No 
Thursday           
     Yes               
     No   
Friday                 
     Yes               
     No 
Saturday            
     Yes              
     No 
Sunday               
     Yes              
     No 

 
152     (73) 
57 
 
165     (79) 
44 
 
154     (74) 
55 
 
157     (75) 
52 
 
138     (66) 
71 
 
30       (14) 
179 
 
12       (6) 
197 

 
39      (80) 
10 
 
38      (78) 
11 
 
40      (82) 
9 
 
35      (71)  
14  
 
42      (86)      
7 
        
13      (27) 
36 
 
9        (18) 
40 

 
25      (89) 
3 
 
26      (93) 
2 
          
26      (93) 
2 
 
25      (89) 
3 
 
23      (82) 
5     
 
2        (7) 
26 
 
3        (11) 
25 

 
216 
70 

 
229 
57 

 
220 
66 

 
217 
69 

 
203 
83 

 
45 

241 
 

24 
262 

 
0.12 

 
 

0.20 
 
 

0.054 
 
 

0.19 
 
 

0.009 
 
 

0.046 
 
 

0.02 

Total sample (N) 210    (74%) 49    (17%) 28    (9%) 287  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

Distribution of days worked through the week 

Over 70% of PNs worked between Monday and Thursday with significantly fewer working on Fridays 

(66%), compared with DNs (86%) and SNs (82%, p=0.009); while significantly more DNs worked on 

Saturdays (27%) and Sundays (18%), compared with PNs and SNs (p-values=0.046 and 0.02), respectively 

(Table 5.1). Although slightly more nurses were randomly selected on Wednesdays due to a higher 

number of DNs and SNs working on that day (Table 5.1), there was no significant difference in the 

proportion of nurses selected on any of the randomly selected day (Table 5.2). All nurses reported 

working between 3 and 12 hours on the randomly selected day and, as expected, more nurses worked 



168 

 

eight hours (45%), 22% worked less, and 33% more. Most SNs (93%) and DNs (92%) worked at least eight 

hours on the randomly selected day, significantly more than PNs (72%, p=0.0004) - reflecting the greater 

proportion (73%) of the latter who worked part-time, outlined in (Table 4.4) and (Table 5.2), below.   

 

Table 5.2   Proportion of PHC nurses, by group, and the randomly selected day worked in past week, 
number of hours worked and numbers of diabetes & Get Checked consultations (n=287).  

 
Variable and level 

Type of Nurse 
Total 

N 

 
P-value Practice Nurses 

N   (%) 
District Nurses 

N   (%) 
Specialist Nurses 

N   (%) 

Monday     (n=285)             

Tuesday              

Wednesday   

Thursday 

Friday              

Saturday               

Sunday  

32      (15) 

39      (19) 

42      (20) 

46      (22) 

34      (16) 

11      (5) 

4        (2) 

7      (14) 

8      (16) 

14    (29) 

6      (12) 

8      (16) 

5      (10) 

1      (2) 

5      (18) 

5      (18) 

8      (29) 

4      (14) 

6      (21) 

0 

0 

44 

52 

64 

56 

48 

16 

5 

 

 

0.72 

Hrs worked on selected day    

   3 – 7.75                     (n=283)       

   8 

   8.5 – 12 

 

57     (28) 

77     (37) 

73     (35) 

 

4      (8) 

33    (67) 

12    (24) 

 

2      (7) 

16    (59) 

9      (33) 

 

63 

126 

94 

 

0.0004 

No. of diabetes consultations  

   0                                 (n=286)                         

   1 

   2 

   3 

   4 

   5 

   6 

   7 

   - 

   9 

 
 
 28 

     209 

130    (62) 

40      (19) 
         #

20     (10) 
         #

10     (5) 

1        (0.5) 

3        (1) 

3        (1.5) 
         #

1       (0.5) 

       - 

1        (0.5) 

0 

     49 

26    (53) 

9      (18) 

9      (18) 

3      (6) 

0 

1      (2) 

1      (2) 

0 

      - 

0 

0 

     28 

10    (36) 

3      (11) 

1      (4) 

2      (7) 

2      (7) 
        #

6      (21) 

2      (7) 

0 

      - 

1      (4) 
         #

1      (4) 

 

166 

52 

30 

15 

3 

10 

6 

1 

- 

2 

1 

 

 

 

 

- 

 

 

 

No. of diabetes consultations  

   0                                 (n=286)                         

   1 

   >1 

 

130    (62) 

40      (19) 

 39     (19 

 

26    (53) 

9      (18) 

14    (29) 

 

10    (36) 

3      (11) 

 15   (54) 

 

166 

52 

68 

 

 

0.002 

No. of Get Checked consults   

  0                                 (n=286)                   

  1                                            

  2 

  5 

 

193  (92) 

10     (5) 

7       (3) 

0 

 
        +

49    (100) 

 

 

26    (96) 

0 

0 

1      (4) 

 

268 

10 

7 

1 

 

 

-         

Total sample of nurses 210  (74) 49   (17) 28   (9) 287  

Total sample of patients 153  (58) 47   (18) 65   (25) 265  

Total nurses consulting 
sampled Pts  

         #
78   (38) 23   (47) 

        #
16   (57) 117   (41)  

Abbreviations:   Hrs, hours;  No, number;  Pts, patients. 
#
Data not collected on: seven patients consulted by one PN; 2 of 3 and 1 of 2 patients consulted by two other PNs; 

28 patients consulted by one DNS and 5 patients consulted by one CCM nurse.  
Total Patients consulted (n=308) and data collected on 265 (86%) patients.  
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*Comparison between nurses consulting >1 patients & no patients.   

+
DNs do not carry out Get Checked consults. 
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Number of diabetes consultations on randomly selected day 

On the randomly selected day, a significantly greater proportion of SNs (64%) consulted at least one 

diabetes patient, compared with DNs (47%) and PNs (38%, p=0.002). In addition, a greater proportion of 

SNs consulted at least three diabetes patients, including one who briefly consulted 28 patients for retinal 

screening (Table 5.2). 

 

Number of Get Checked assessments on randomly selected day  

Slightly more PNs (8%) carried out one to two Get Checked assessments on the randomly selected day 

compared with the other two nurse-groups, while one SN, carried out five assessments (Table 5.2). 

 

 

5.1.2 Total number of consultations by nurses in Auckland  

From the proportion of nurses sampled in the study, it is estimated that the annual number of diabetes 

patients consulted by PHC nurses in Auckland during the study period was 212,400 with 58% consulted 

by PNs, 27% by SNs and 15% by DNs (Table 5.3).  

 

 
Table 5.3 Estimated annual number of diabetes consultations in Auckland by PNs, DNs & SNs. 

 

Type of Nurse 

Number of Diabetes consultations 

Sampled Nurses All PHC Nurses in Auckland 

Per Day 

N 

Per Hour* 

N  

Per Week
@

  

N 

Per Year
#
  

N   

Practice Nurses 163 669   2,576 123,648 

Specialist Nurses 
+
70 299   1,172 56,256 

District Nurses  47 183 677 32,496 

Total Patients 
+
280 1,151 4,425 212,400 

*Calculated from nurses interviewed who made up 26-27% of all Auckland PHC nurses (PNs x 3.85, SNs x 3.92,  
  DNs x  3.7 –  from Tables 3.1 & 3.2).        
+
28 patients consulted by one ophthalmology specialist nurses included as 28 patients per week. 

@
Corrected for patients consulted per hour multiplied by hours worked per week for each nurse.  

#
Calculated by multiplying total number of consultations per week by 48 weeks.  
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5.2  Biographical Patient Information  

Information about each patient is described and comparisons made between patients consulted by each 

of the three nurse-groups. Initially, patient biographical data are presented followed by test results, 

assessments, care and management activities carried out by the consulting nurse related to health 

promotion and follow-up of patients. 

 

Sex, age, ethnicity and type of diabetes 

Of the total 265 patients consulted, 142 (54%) were male and 123 female, all were aged between 7 and 

93 years with 31% aged between 7 and 50 years old, 35% were aged 51 to 66 years, and 34% between 67 

and 93 years of age. There was no significant difference in the sex of patients consulted by each of the 

three nursing groups. However, as expected, significantly more patients in the oldest age group (48%) 

were consulted by DNs compared with those consulted by PNs (36%) and SNs (22%), and more patients 

in the youngest age group were consulted by SNs (42%) compared with PNs (32%) and DNs (13%) 

(p=0.02, Table 5.4). 

 

 

Table 5.4   Demographic composition of diabetes patients (n=265), by nurse group - sex, age, 
ethnicity and type of diabetes. 

 
Variable and level  

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Sex                             

   Male         

     Female     

 

142 

123 

 

81     (53) 

72 

 

29     (62) 

18 

 

32     (49) 

33 

 

0.44 

Age  (years)  

      7 – 50       

     51 – 66       

     67 – 93       

263 

81 

92 

90 

 

48     (32) 

50     (33) 

54     (36) 

 

6       (13) 

18     (39) 

22     (48) 

 

27     (42) 

24     (37) 

14     (22) 

 

 

0.025 

Ethnicity   (categorised)                     

   NZ European/European    

   Māori  patients 

   Samoan / Tongan  

   Other Pacific patients 

   Asian patients 

   Other               

 

108 

48 

64 

17 

24 

4 

 

59     (39) 

25     (16) 

35     (23) 

15     (10) 

18     (12) 

1       (1) 

 

28     (60) 

5       (11) 

9       (19) 

2       (4) 

2       (4) 

1       (1) 

 

21     (32) 

18     (28) 

20     (31) 

0 

4       (6) 

2       (3) 

 

 

0.047 

Type of diabetes     

  Type 2                    

  Type 1               

263 

244 

19 

 

145  (95) 

 7      (5) 

 

43     (93) 

3       (7) 

 

56     (86) 

9       (14) 

 

0.49 

Total sample of patients 265 153 47 65  

No. nurses consulting Pts 117 78 23 16  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
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Most patients consulted on the randomly selected day were NZ European or European (n=6) (41%), 

followed by Māori (18%), Samoan (15%), Tongan (9%), other Pacific ethnic groups (Fijian, Cook Island 

Māori and Nuiean) (6%), Asian (9%) (including Chinese, Indian (6%) and Sri Lankan) and the remaining 

four patients were each African American, Afghani, Middle Eastern and South African. A greater 

proportion of NZ European patients were consulted by DNs, while more Māori and Samoan patients by 

SNs, while more Tongan and Indian patients were consulted by PNs  (p=0.047); possibly reflecting the 

larger number of Māori SNs and ethnic specific general practices (Table 5.4). 

 

As expected the greatest proportion of patients had been diagnosed with type 2 DM (93%), and there 

was no significant difference in the proportion of patients with type 1 or type 2 DM consulted by the 

three different nurse-groups (Table 5.4). 

 



172 

 

5.3 Patient Assessments and Information Collected 

5.3.1 Type, place and duration of consultation 

First consultation and place  

The majority of patients were consulted for the first time regardless of the type of nurse and were 

consulted in a private room by PNs and SNs, although 12% of patients consulted by PNs were consulted 

in cubicles. Most patients consulted by DNs were in their own home (74%), although 23% were consulted 

in a district nursing clinic or private room, and one patient at their work place (Table 5.5). Patients 

consulted by SNs were either consulted in a private room, the patient’s home and hospital outpatient 

clinics or in hospital - the latter primarily for women during the post-natal period. 

 

Table 5.5   Proportion of diabetes patients (n = 265), by nurse group - type and description of 
consultation. 

 

 

Variable and level 

 

 

N 

Type of Nurse 

Practice Nurses 

N   (%) 

District Nurses 

N   (%) 

Specialist Nurses 

N   (%) 

P-value 

First consultation        

   Yes                           

   No      

262 

213 

49 

 

127    (85) 

23 

 

37      (79) 

10 

 

49      (75) 

16 

 

0.40 

Place of consultation   

  Private room             

  Home visits              

  Cubicle (n=16) / Other (n=5)       

264 

203 

40 

21 

 

134    (88) 

0 

18      (12) 

 

11      (23) 

35      (74) 

1        (2) 

 

58      (89) 

5        (8) 

2        (3) 

 

 

<0.0001 

Type of consultation    

  Follow-up                  

  Get Checked  / Careplus                    

*Other  

265 

181 

52 

32 

 

93      (61) 

40      (26) 

20      (13) 

 

41      (87) 

0 

6        (13)     

 

47      (72) 

12      (18) 

6        (9) 

 

 

0.001 

Time of consultation   

  3 – 15     minutes            

  16 – 30   minutes            

  31 – 320 minutes            

248 

89 

101 

58 

 

78      (57) 

45      (33) 

15      (11) 

 

10      (22) 

24      (52) 

12      (26) 

 

1        (2) 

32      (50) 

31      (48) 

 

 

<0.0001 

Total sample of patients 265 153 47 65 265 

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value 
*Other: new diagnosis (n=14), acute care (n=9), first home visit (n=5), other (n=4). 
 
 

Type and length of consultation 

The majority of consultations were follow-up visits (68%) with more carried out by DNs (87%) compared 

with SNs (72%) and PNs (61%) (p=0.001, Table 5.5). Almost twice as many consultations by PNs (16%) 

were Get Checked assessments compared with those by SNs (9%) and nine of the PN consultations were 

for acute care. 
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Significantly, more patients (48%) consulted by SNs were consulted for longer than 30 minutes compared 

with those consulted by DNs (26%) and PNs (11%, p<0.0001). Furthermore the majority of patients (57%) 

consulted by PNs were consulted in less than 15 minutes compared with those consulted by DNs (22%) 

and SNs (2%) (p<0.0001, Table 5.5). Only one consultation exceeded 90 minutes for a patient treated for 

diabetic ketoacidosis (DKA). 

 

5.3.2 Measurement of patient’s weight, blood pressure and BGLs 

Patient’s weight and body mass index (BMI) 

Of the total patients, 153 were weighed during the consultation. However 181 patients had a record of 

their body weight recorded, which was reported by the nurse during the interview. Mean body weight 

was 92kg (95% confident interval (CI): 88 to 97), and 41 patients had their BMI or height and weight 

recorded, with a mean of 32 (95% CI: 30 to 33). More patients were weighed by SNs (78%) and PNs (66%) 

compared with DNs (2%, p<0.0001), who rarely weighed patients, and usually only during an initial or full 

assessment, which were predominantly carried out by specialist DNs. Mean recorded weight of patients 

consulted by DNs was 99kg and less for those consulted by PNs (93kg) and SNs (90kg), although not 

significantly different due to the small numbers of DNs who had this information. Mean BMI was similar 

for patients consulted by PNs (31) and SNs (33), and was not recorded for any patients who had 

consulted DNs (p=0.41, Table 5.6).   
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Table 5.6    Proportion of diabetes patients (n = 265), by nurse group - weight, blood pressure & BGLs, including mean (µ) and (95% CI). 

Variable and level Total Pt. sample 
N or µ (95% CI) 

Type of Nurse 

Practice Nurses   
N (%) 

District Nurses   
N (%) 

Specialist Nurses   
N (%) 

P-value 

Patients weighed     
   Yes                         (n=153)            
   No                          (n=112)            

  
 

 
101    (66) 
52 

 
1       (2) 
46 

 
51     (78) 
14 

 
<0.0001 
*0.18 

 n = 181 mean (95% CI) mean (95% CI) mean (95% CI)  

Weight (kg)             (n=181: 109, 11, 61) 
BMI                           (n = 41: 28, 0, 13) 

92     (88 - 97) 
32     (30 - 33) 

93     (88 - 97) 
31     (29 - 33) 

99      (81 - 118) 
0 

90     (79 - 101) 
33     (29 – 38) 

#
0.68 

*
0.41 

Blood Pressure measured 
   Yes                         (n=183) 
   No                          (n=82) 

 
 

 
118  (77) 
35 

 
11      (23) 
36 

 
54     (83) 
11 

 
0.0003 

         *
0.38 

 n = 214 mean (95% CI) mean (95% CI) mean (95% CI)  

Systolic (mmHg)     (n=214: 126, 27, 61) 
Diastolic (mmHg)   (n=214: 126, 27, 61) 

132   (129 - 136) 
77     (75 - 79) 

133   (128 - 138) 
78     (76 - 80) 

136   (129 - 144) 
77     (72 - 82) 

129   (125 - 134) 
75     (72 - 78) 

#
0.25 

         *#
0.13 

 

Assessed BGLs        (n=262) 
   Yes                         (n=109) 
   No                          (n=153)      

 
 

 
66     (44) 
85 

 
6       (13) 
40 

 
37     (57) 
28 

 
0.003 

         *
0.29 

 n = 91 mean (95% CI) mean (95% CI) mean (95% CI)  

BGLs (mmols/L)     (n=91:  47, 10,  34) 11.1    (10.0 – 12.1) 10.7    (9.0 – 12.4) 12.1     (9.7 – 14.6) 11.4    (10.2- 12.6) 
#
0.61 

Pts. self-monitor    (n=253) 
   Yes                         (n=189) 
   No                          (n=64) 
   Not known            (n=12)       

  
107   (74) 
38 
8 

 
33      (77) 
10 
4 

 
49     (75) 
16 

 
0.93 
 

BGLs discussed       (n=252) 
   Yes                         (n=109) 
   No                          (n=143) 

  
55     (38) 
88 

 
14      (30) 
32 

 
40     (63) 
23 

 
#
0.04 

         *#
0.03 

Total sample of patients 153 47 65 265 

Abbreviations:   µ, mean;  CI, confidence interval;  BMI, body mass index;   BGLs, blood glucose levels;  Pt, patient. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value.  
#
Wald p-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value.  

*
P-value for PNs compared with SNs.   
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Blood pressure  

Slightly more patients had their blood pressure measured (n=183) during the consultation than their 

body weight, and significantly more for those consulted by SNs (83%) and PNs (77%) compared with DNs 

(23%) (p<0.0003, Table 5.6). Blood pressure was recorded and reported for a further 31 patients which 

was used in the analyses. Total mean systolic and diastolic blood pressures were 132mmHg (95% CI: 129-

136) and 77mmHg (95% CI: 75-79) respectively, this was similar for patients regardless of the type of 

nurse they had consulted; although less than half the DNs had information on blood pressure compared 

with those consulted by SNs and PNs. All three mean diastolic blood pressures were slightly lower than 

the recommended level, regardless of the type of nurse patients consulted.139 

 

Blood glucose levels  

Non-fasting capillary BGLs were recorded for 91 of the 109 patients who had these measured during the 

consultation, with mean BGLs being 11.1mM (95% CI: 10 to 12.1). Significantly more patients had their 

capillary BGLs measured if consulted by SNs (57%) and PNs (44%) compared with those consulted by DNs 

(13%, p<0.003). Mean levels were similar in patients regardless of the type of nurse consulted (p=0.61).  

 

Most patients (n=253) were asked if they monitored their own BGLs, with a similar distribution of 

patients across nurse-groups, responding affirmatively (74 to 77%). Despite this, discussion of BGLs 

occurred more frequently for patients who had consulted SNs (63%), compared with those who 

consulted PNs (38%) and both compared with DNs (30%, p-values=0.04 and 0.03, Table 5.6). 
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5.3.3 Foot assessments and related management activities 

In total, 121 (46%) patients had their feet assessed during the consultation, although those consulted by 

DNs (74%) were significantly more likely to have had brief foot assessments compared with those 

consulted by SNs (46%) and PNs (37%, p=0.008). All patients’ feet were assessed for colour and skin 

integrity, and most had their toenails checked (Table 5.7). 

 

 

Table 5.7    Proportion of diabetes patients (n = 265), by nurse group - foot assessments, foot care and 
advice on foot protection. 

 
Variable and level 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Feet Assessed       Yes                           

                                No                             

   Colour                 Yes    

   Skin integrity     Yes 

   Nails                    Yes                             

                               No                              

   Pulses                 Yes                                        

                               No                             

   Sensation           Yes                            

                               No                           

   Microfilament  Yes                            

                               No                             

   Oedema             Yes                                                   

                               No                              

121 

144 

121 

121 

119 

2 

83 

38 

78 

43 

64 

57 

85 

36 

56     (37) 

97 

56     (100) 

56     (100) 

55     (98) 

1 

41     (73) 

15 

41     (73) 

15 

35     (63) 

21 

41     (73)                    

15 

35     (74) 

12 

35     (100) 

35     (100) 

34     (97)              

1 

13     (37) 

22 

8       (23) 

27 

0 

35     (100) 

16     (46)        

19 

30     (46) 

35 

30     (100) 

30     (100) 

30     (100)         

0 

29     (97) 

1 

29     (97) 

1  

29     (97) 

1 

28     (93)           

2 

0.008 
*
0.39 

- 

- 

0.41 

 

0.0001 

*0.02 

<0.0001 

*0.02 

<0.0001 

*0.005 

0.003 

*0.045 

Other foot care/Assessed   

    Wounds /  injury          

    Temp / Dryness         

    Referrals / Shoes          

52 

38 

10 

4 

 

17     (68) 

5       (20) 

3       (12) 

 

15     (88) 

2       (12) 

0 

 

6       (60) 

3       (30) 

1       (10) 

 

 

0.23 

Advised foot protection  

                            Yes                             

                            No                                 

264 

69 

195 

 

41     (27) 

111 

 

15     (32) 

32 

 

13     (20) 

52 

 

0.48 

   General foot advice (n=69)    

   Suitable footwear        

   Moisturise feet & heels         

   Consult podiatrist        

   Wounds / Pain / Other              

23 

18 

13 

8 

7 

8       (20) 

1       (27) 

11     (27) 

5       (12) 

6       (15) 

5       (33) 

5       (33) 

1       (7) 

3       (20) 

1       (7) 

10     (77) 

2       (15) 

1       (8) 

0 

0 

 

0.11 

 

*0.08 

Total sample of patients 265 153 47 65 265 

P-value showing significance of variation (%) in subgroups, from the log-likelihood chi square value.      
*SNs compared with PNs 

 

 
Of the patients who had their feet assessed, 69% had pedal pulses palpated, 64% sensation and 53% a 

microfilament test carried out and significantly more patients (97%) consulted by SNs compared with 

those consulted by PNs (p=0.005) and no DNs carried out this test (Table 5.7). 
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Regardless of the type of nurse consulted, 52 patients received foot care or assessment of wounds, for 

injuries and abnormalities such as corns, bunions or calluses (n=38). Of those patients, ten had their feet 

assessed for circulation, temperature or dryness, two patients were referred to their GP for assessment 

of pedal pulses or microfilament testing and a further two patients had footwear assessments. 

 

Advice on foot care 

Twenty-six percent of all patients received advice on foot care. Of those, the most common advice 

received was on general foot care and protection (33%), that included elevating feet, hygiene, drying 

feet, regular self-examination and receiving reading material, with more patients receiving general 

advice if consulted by SNs (77%), while patients consulted by PNs and DNs received a range of advice. For 

example 26% of these patients were advised to wear suitable shoes and 19% to moisturise their feet and 

heels. In addition, eight patients were referred to, or advised to consult a podiatrist (primarily for nail 

care) and a further seven patients were advised on wound care, fungal infections, managing foot pain 

and appropriate use of hot water bottles (Table 5.7). 

 

 

5.3.4 Other assessments and care and advice received  

As expected, the vast majority of diabetes patients consulted by DNs (94%) received wound care, 

significantly more compared with patients consulted by PNs 18% and SNs (14%) (p<0.0001, Table 5.8). 

 

 

Table 5.8.  Proportion of diabetes patients (n = 265), by nurse group - wound and other care and                    
assessments. 

 
Variable and level 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Wound care     Yes                             

                           No                        

80 

185 

27     (18) 

126 

44     (94) 

       3 

9      (14) 

         56 

<0.0001 

Other care & assessments                    

   Vaccines/Injections /Drains           

   Complications / Wounds    

   Other morbidities / Meds   

   Lab. forms, Tests, Meters  

   Ed., Social, Pre- & post-natal   

   Waist, Visual Acuity test  

133 

30 

24 

24 

25 

19 

11 

 

25     (32) 

12     (15) 

8      (10) 

18    (23) 

8      (10) 

8      (10) 

 

4      (24) 

7      (41) 

5      (29) 

0 

1      (6) 

0 

 

1      (3) 

5      (14) 

11    (30) 

7      (19) 

10    (27) 

3      (8) 

 

 

 

   0.0001 
        *

0.007 

Total sample of patients 265 153 47 65  

Abbreviations:  meds, medication;  Lab, laboratory;    Ed., education. 
*
PNs compared with DNs. 

P-value showing significance of variation (%) in subgroups, from the log-likelihood chi square value. 
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A further 133 patients received a range of other nursing cares or assessments. Of those patients 

significantly more patients who consulted PNs (32%) received vaccinations or intramuscular injections 

compared with those who consulted DNs (24%, p=0.01) and SNs (3%, p=0.0002). Patients who consulted 

DNs (41%) received more care for  diabetes complications, wounds, infections or injuries compared with 

patients who were consulted by PNs (15%) and SNs (14%, p<0.0001). Nearly a third of patients who 

consulted SNs and DNs received care for non-diabetes related co-morbidities (mostly malignancies), 

significantly more than the 10% of patients who consulted PNs. Furthermore, significantly more patients 

who consulted SNs (27%) received specialist care or advice on pre-and post-natal and gestational 

diabetes, risk factor management and social, family and mental health issues, compared with patients 

who consulted PNs (10%) or DNs (6%). Only patients who consulted PNs (23%) and SNs (19%) had 

laboratory forms, tests, prescriptions, insulin pens, glucose monitoring meters organised or discussed 

test results (Table 5.8). All six patients who had visual acuity tests had consulted PNs, and those who had 

waist measurements consulted both SNs (n=3) and PNs (n=2, separate data not shown). 

 

5.3.5 Random selection of patient blood test results and screening tests 

Blood test results were recorded and reported for 237 (89%) patients, and of those, 85% (n=202) had 

had a blood test within the last three months (Table 5.9).  

 

Proportion of blood test results by nurse-group 

Blood test results were known for all patients consulted by SNs, and most for those consulted by PNs 

(95%), while only 57% were known for those consulted by DNs (p<0.0001).  Furthermore, a large 

proportion of those patients had had a blood test within the past three months, although significantly 

more for patients consulted by SNs (94%) compared with those consulted by PNs (83%) and DNs (81%). 

Of concern were blood test results for 7% of patients consulted by DNs which had been recorded over 12 

months prior to the survey interview. 

 

HbA1c 

Glycosylated haemoglobin (HbA1c) was known and reported for 202 patients who had had this 

measured within the three months prior to this information being collected. Because HbA1c was not 

normally distributed the geometric mean was calculated (8.2%) and was similar for all patients regardless 

of which type of nurse consulted (p=0.44, Table 5.9).  

 

Total cholesterol 

Total cholesterol was reported on for 146 patients with mean 4.8mM (95% CI: 4.6 to 5.1), and was 

distributed similarly for all groups of patients regardless of the nurse consulted (p=0.93).  
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Table  5.9    Proportion of patients (n = 264), by nurse-group - blood tests and results, mean (CI), standard error (se) and log mean tolerance factor (TF).   

 
Variable and level 

Type of Nurse 

Total pt sample 
µ (95% CI) 

Practice Nurses 
N (%)  or  µ (95% CI) 

District Nurses 
N (%)  or  µ (95% CI) 

Specialist Nurses   
N (%)  or  µ (95% CI) 

P-value 

Blood results known           (n=237)       Yes    
                                                (n=27)         No 

 145     (95) 
7 

27         (57) 
20 

65         (100) 
0 

<0.0001 
*0.015 

Last blood test                     (n=236) 
     < 3 months                      (n= 202) 
     4 - 6 months                    (n=22 ) 
     7 - 12 months                  (n= 10) 
     > 12 months                    (n= 2) 

 
 
 
 
 

 
119     (83) 
18       (13) 
7         (5) 
0 

 
22         (81) 
3           (11) 
0 
2           (7) 

 
61         (94) 
1           (2) 
3           (5) 
0 

 
0.004 
*0.03 

HbA1c  (%)                            (n=202:119, 20,  63) 
Total cholesterol (mM)      (n=146: 79,  14, 53) 
Serum creatinine (µmol/L)  (n=89: 18, 14, 57) 
Microalbumin (mg/L)     (n=47: 11, 5,  31) 

‡
8.2       (7.9-8.5) 

 4.8       (4.6 – 5.1) 
‡
73.0    (59.2 – 90.0) 

‡
111.1  (62.8-198.3) 

‡
8.0     (7.7 – 8.3) 

4.8      (4.5 – 5.0) 
‡
43.0  (21.6-85.3) 

‡
56.3  (18.4-171.9) 

‡
8.4      (7.6 – 9.3) 

4.8        (4.2 – 5.4) 
‡
84.8    (72.5 - 99.2) 

‡
156.0  (45.4 – 536.3) 

‡
8.4      (7.6 – 9.3) 

4.9        (4.4 – 5.4) 
‡
83.9    (70.4 - 100.1) 

‡
134.3  (70.3 – 256.4) 

#
0.44 

#
0.93 

#
0.17 

#
0.36 

Others tests                          (n= 30) 
Fasting BGLs                         (n=13) 
Random BGLs                       (n=6) 
GTT                                         (n=5) 
Renal, Liver, Inflammatory markers (6) 

  
4         (36) 
0 
4         (36) 
3         (27) 

 
3           (60) 
2           (40) 
0 
0 

 
6           (43) 
4           (29) 
1           (7) 
3           (21) 

 
 

 0.04 
*0.17 

Total sample of patients  153 47 65 265 

Abbreviations:  µ, mean; CI, confidence interval; HbA1c, glycosylated haemoglobin;  BGLs, blood glucose level, GTT, glucose tolerance test. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value.    *P-value for PNs compared with SNs.  
#
Wald p-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value.  

‡
Geometric means were calculated from taking the antiloge of the mean and the 95% CIs from multiplying and dividing the tolerance factor (antiloge 1.96 * se) from the mean. 
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Serum creatinine 

Serum creatinine was reported on for 89 patients and the geometric mean calculated as 73µmol/L for all 

patients and although lower for patients who had consulted PNs (43µmol/L) compared with those 

consulted by DNs (85µmol/L), and SNs (84µmol/L), this was not significant as there were only data for 14 

patients who had consulted the latter group (p=0.17). 

 

Microalbuminuria 

Urinary microalbuminuria was only available for 47 patients and geometric mean (111mg/L). It was lower 

in those consulted by PNs (56mg/L) compared with DNs 156mg/L and SNs (134mg/L) – although not 

significantly lower due to the lack of data available (p=0.36). 

 

Other blood test results were reported for 30 (13%) patients and by significantly more patients consulted 

by DNs, and included fasting and random BGLs, glucose tolerance tests (GTT) and a small number (n=6) 

on renal function (GFR), inflammatory markers (C peptide), polymerase chain reaction (PCR), liver 

function and warfarin levels, (Table 5.9). 

 

Microalbuminuria and retinal screening  

Documentation regarding patient’s most recent test for microalbuminuria and retinal screening tests was 

not accessible by most DNs, whereas most SNs and the majority of PNs were able to access this 

information (p=0.0002). The majority of patients consulted by SNs (75%) and PNs (62%) were likely to 

have had a microalbuminuria test within the last three months and slightly more had had a retinal screen 

within the previous two years, although 23% of PNs could not access this information compared with 

only 12% of SNs (Table 5.10). 

Table 5.10.      Proportion of diabetes patients (n = 265), by nurse-group - recent microalbuminuria and 
retinal screening tests. 

 
Variable and level 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Last microalbuminuria   
      < 3 months                
      4 - 6 months              
      7 - 12 months            
      > 12 months                           
      Unknown 

255 
142 
30 
26 
2 

55 

 
92     (62) 
21     (14) 
23     (15) 
1       (1) 
12     (8) 

 
6      (13) 
1      (2) 
0 
0 
40    (85) 

 
44     (75) 
8       (14) 
3       (5) 
1       (2) 
3       (5) 

 
 

0.0002 
*0.31 

Last  retinal screen         
      < 2 years               
      > 2 years               
      Unknown 

230 
139 
12 
79 

 
96     (71) 
8       (6) 
31     (23) 

 
2      (4) 
1      (2) 
42    (93) 

 
41     (82) 
3       (6) 
6       (12) 

 
0.0002 
*0.42 

Total sample of patients  153 47 65 265 

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*SNs compared with PNs. 
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5.3.6 Medications, compliance and advice received 

Medications were known for most patients (n=257) regardless of the type of nurse consulted.  

 

Anti-hypoglycaemic medication 

Metformin was the most commonly prescribed medication (n=143), and for proportionally more patients 

consulted by PNs (63%) and SNs (55%) compared with DNs (35%) (p=0.037). Whereas insulin, the next 

most commonly prescribed (n=80), was prescribed for a greater proportion of patients consulted by DNs 

(48%) and SNs (46%) compared with PNs (20%, p=0.0008). Sulphonylureas were prescribed for a quarter 

of all patients regardless of the type of nurse consulted. Glitazones (n=12) were rarely prescribed, and 

mostly for patients consulted by SNs (11%, p=0.02); and alpha-glucosidase inhibitors were not prescribed 

(Table 5.11). 

 

Table 5.11.   Proportion of diabetes patients (n = 265), by nurse group - anti-hypoglycaemic 
medication.  

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Medications known  (n=257)                 
        Yes                  
        No                              

 
254 

3 

 
147    (99) 
2 

 
42     (98) 
1 

 
65     (100) 
0 

 
0.24 

 

Anti-hypoglycaemic drugs 

Metformin           (n=252)                 
    Yes                           
    No                             
Insulin                   (n=256)                       
   Yes                           
   No                           
Sulphonylurea    (n=251)            
   Yes                            
   No                             
Glitazones            (n=252) 
   Yes                          
   No                           
Alpha-glucosidase Inhibitor  
   Yes                      (n=251)                
   No                       

 
143 
109 

 
80 

176 
 

67 
184 

 
12 

240 
 

0 
251 

 
93      (63) 
54 
 
30      (20) 
119 
 
40      (27) 
106 
 
5        (3) 
142 
 
0 
146 

 
14     (35) 
26 
 
20     (48) 
22 
 
10     (25) 
30 
 
0 
40     (100) 
 
0 
40 

 
36     (55) 
29 
 
30     (46) 
35 
 
17     (26) 
48 
 
7       (11) 
 58 
 
0 
55 

 
0.037 
*0.42 

 
0.0008 

 
 

0.94 
 
 

0.02 
 
 
- 
 

Total sample of patients  153 47 65 265 

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value.  
*SNs compared with PNs. 

 

Cardiovascular risk and pharmacological management  

Similar proportions of patients, regardless of the type of nurse consulted, were prescribed a statin (60%), 

an angiotensin-converting enzyme (ACE) Inhibitor (57%), aspirin (51%) and beta blockers (27%). A 

diuretic, primarily frusemide, was prescribed for 22% of patients and a small proportion of patients were 

prescribed warfarin (6%) and digoxin (4%). In addition, about a quarter of patients (n=56) were 
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prescribed other cardiovascular-related medications, mostly calcium blockers and regardless of the type 

of nurse consulted, (Table 5.12). 

 

Other medications not related to lowering the risk of diabetes-related complications were prescribed for 

133 patients (52%). They were primarily prescribed for pain, arthritis (including gout) and depression, 

and were prescribed more for patients consulted by DNs (67%), than SNs and PNs (48%), although not 

significantly more (p=0.13), possibly reflecting the greater number of patients aged over 66 years or with 

chronic conditions who were consulted by DNs (see Tables 5.4 and 5.17). 

 

Table 5.12.   Proportion of diabetes patients (n = 265), by nurse group - cardiovascular risk medication. 

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

CV risk management drugs 

Statin                            (n=251) 

   Yes                          

   No                          

ACE Inhibitor               (n=252) 

   Yes                          

   No                           

Aspirin                          (n=253) 

   Yes                          

   No                          

Beta blocker                (n=251) 

   Yes                            

   No                            

Diuretic / Frusemide  (n=252) 

   Yes                           

   No                           

Warfarin                      (n=251) 

   Yes                         

   No                           

 Digoxin                        (n=151) 

   Yes                          

   No  

 

159 

92 

 

146 

106 

 

130 

123 

 

69 

182 

 

55 

197 

 

 16 

235 

 

10 

241 

 

95     (65) 

51 

 

79     (54) 

67 

 

69     (47) 

77 

 

44     (30) 

102 

 

30     (20) 

117 

 

7       (5) 

139 

 

8       (5) 

138 

 

21     (53) 

19 

 

26     (63) 

15 

 

22     (52) 

20 

 

11     (28) 

29 

 

14     (35) 

26 

 

6       (15) 

34 

 

1       (3) 

39 

 

43     (66) 

22 

 

41     (63) 

24 

 

39     (60) 

26 

 

14     (22) 

51 

 

11     (17) 

54 

 

3       (5) 

62 

 

1       (2) 

64 

 

0.34 

 

 

0.50 

 

 

0.34 

 

 

0.34 

 

 

0.13 

 

 

0.16 

 

 

0.27 

 

Other  CV  and non-diabetes / CV drugs 

Other CV drugs          (n=251) 

   Yes                          

   No                          

Non-diabetes /CV drugs  

   Yes                            (n=257) 

   No                           

 

56 

195 

 

133 

124 

 

34     (23) 

112 

 

71     (48) 

76 

 

9       (23) 

31 

 

31     (67) 

15 

 

13     (20) 

52 

 

31     (48) 

33 

 

0.84 

 

 

0.13 

Total sample of patients  153 47 65 265 

Abbreviations:   CV cardiovascular;   ACE, angiotensin-converting enzyme. 
P-value showing significance of variation (%) in subgroups, from the log-likelihood chi square value. 

   



 

183 

 

Medication compliance and advice received 

Of the 257 patients whose medications were known, 90% were reported as routinely taking their 

medications, 14 patients did not, and compliance was not known for 12 patients. Almost 20% of patients 

were given advice on their medications, with significantly more patients receiving advice if consulted by 

a SNs (33%) compared with those who consulted a PN (17%), and only two patients consulted by DNs 

(4%) received advice (p=0.007, Table 5.13). 

 

Patients most commonly received advice on insulin management (n=19), and significantly more so if 

consulted by SNs (67%) compared with PNs (20%) - primarily regarding dosage changes, preventing 

hypo-and hyper-glycaemic episodes and care of injection sites. Furthermore, no DNs gave advice on 

insulin management despite more of the patients they consulted being prescribed insulin. Other advice 

received by patients involved medication reviews or making changes (n=12), compliance or the 

importance of taking prescribed medications (n=10), and on effectiveness, side effects or further 

prescriptions (n=7), with significantly more patients receiving the latter advice from PNs compared with 

SNs (Table 5.13). 

 

 

Table 5.13.   Proportion of diabetes patients (n = 265), by nurse group – medication compliance and 
advice given. 

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Patient compliant             

    Yes                              

    No                              

    Not known                     

257 

231 

14 

12 

 

132    (90) 

9        (6) 

5        (3) 

 

40     (85) 

1       (2) 

6       (13) 

 

59     (92) 

4       (6) 

1       (2) 

 

 

 0.27 

 

Gave patient advice          

    Yes                              

    No   

257 

48 

209 

 

25      (17) 

121 

  

2       (4) 

45 

 

21     (33) 

43 

 

  0.007 

*0.075 

Insulin management          

Med change / review        

Compliance                        

Scripts/Side effects /Action  

19 

12 

10 

7 

5        (20) 

6        (24) 

8        (32) 

6        (24) 

0 

1       (50) 

0 

1       (50) 

14     (67) 

5       (24) 

2       (10) 

0 

 

   0.037 

*0.01 

 

Total sample of patients  153 47 65 265 

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value.   
*SNs compared with PNs. 
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5.3.7 Health promotion (smoking, diet, physical activity and general health) 

Patients currently smoking, assessment and advice received  

Of the 264 patients with information on smoking, 41 patients smoked tobacco, and of those, a higher 

proportion of patients who were consulted by DNs (23%) compared with 11% consulted by PNs (p=0.039, 

Table 5.15).  At the time of the consultation eight of the 41 patients wished to cease smoking, 22 wished 

to continue and 11 patients were not asked. Moreover, a greater proportion of those patients consulted 

by DNs wished to continue smoking (73%) compared with those consulted by SNs (54%) and PNs (41%), 

although this was not significantly different due to the small numbers of patients surveyed who were 

smoking (p=0.10). Of the eight patients who wished to cease smoking, four were advised to use nicotine 

replacement and seven advised on community support programs. Of those seven patients, four were 

referred to the government supported telephone 'Quitline' counselling program, two to a hospital 

outpatient support program and one was supported by a community health care worker (Table 5.14). 

 

 

Table 5.14.  Proportion of diabetes patients (n = 265), by nurse group, who currently used tobacco, 
those who wished to cease and advice given or referrals made. 

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Current smoker     (n=264) 

       Yes                          

       No                           

       Not known            

 

41 

214 

9 

 

17     (11) 

133   (88) 

2       (1) 

 

11     (23) 

31     (66) 

5       (11) 

 

13     (20) 

50     (77) 

2       (3) 

 

0.06 

*0.039 

Pt wished to stop  (n=41) 

      Yes                          

      No                           

      Unknown            

 

8 

22 

11 

 

4       (24) 

7       (41) 

6       (35) 

 

0 

8       (73) 

3       (27) 

 

4       (31) 

7       (54) 

2       (15) 

 

 

0.10 

 

Nicotine replacement 

      Yes                         

      No                           

 

4 

4 

 

1       (25) 

3       (75) 

 

0 

0 

 

3       (75) 

1       (25) 

 

Advised on support 

      Yes                          

      No                           

 

7 

1 

 

3       (75) 

1       (25) 

 

0 

0 

 

4       (100) 

0 

 

Type of support 

    Quit smoking            

    Hospital / Clinic        

    Health care worker 

 

4 

2 

1 

 

1       (33) 

1       (33) 

1       (33) 

 

0 

0 

0 

 

3       (75) 

1       (25) 

0 

 

 

Total patient sample   153 47 65 265 

Abbreviations: Pt, patients. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*DNs compared with PNs. 
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Dietary advice 

Dietary advice or validation of patient’s diets was received by 185 patients (70%), significantly more for 

those who consulted SNs (86%) compared with those consulted by PNs (71%, p=0.045), and patients 

consulted by DNs (43%) who were least likely to receive dietary advice (p=0.007, Table 5.15).   

 

Of the 185 patients who received dietary advice, 41 received advice on healthy food options, were given 

reading material or had referrals made, predominantly to dietitians; and 38 patients were advised to 

decrease at least one of the following: carbohydrates (including sugar), fat, high glycaemic index foods, 

takeaways and snacks. Thirty-seven patients were advised to change their diet to improve HbA1c or 

insulin management, uric acid levels, salt intake or improve wound healing. A further 28 patients were 

advised to decrease food portion sizes and improve the frequency or regularity of meals and 22 patients 

to reduce their body weight. No dietary changes were necessary for the remaining 19 patients whose 

diets had been reviewed. 

 

Overall, no significant difference in the type of dietary advice received by the patients was noted 

between the three different groups of nurses, although a much larger proportion of DNs nurses gave 

general dietary advice (40%) compared with PNs (23%) and SNs (14%, Table 5.15). 

 

Table 5.15.   Proportion of diabetes patients (n = 265), by nurse group - dietary advice. 

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Advice on diet                    

   Yes                               

   No                                 

 

185 

80 

 

109     (71) 

44 

 

20     (43) 

27 

 

56     (86) 

9 

  0.007 

*0.045 
#
0.02 

Type of advice 

   General advice                   

   Dec.CHO/ Fat/ Takeaways  

   Advice related to results   

   Dec. portion size/ Regular  

   Decrease weight                

   Assessed diet                     

 

41 

38 

37 

28 

22 

19 

 

25      (23) 

27      (25) 

20      (18) 

14      (13) 

13      (12) 

10      (9) 

 

8      (40) 

3      (15) 

2      (10) 

3      (15) 

1      (5) 

3      (15) 

 

8       (14) 

8       (14) 

15     (27) 

11     (20) 

8       (14) 

6       (11) 

 

 

 

0.46 

 

Total sample of patients  153 47 65 265 

Abbreviations: Dec, decrease; CHO, carbohydrate.   
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
* SNs compared with PNs      

#
PNs compared with DNs. 

 

Physical activity 

Two-thirds of patients received advice on physical activity, and this was more likely if they were 

consulted by SNs (80%) and PNs (70%) compared with those consulted by DNs (34%, p=0.0007). Although 

not quite significant, more patients who were consulted by SNs (38%) and PNs (34%) were advised to 
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increase their physical activity than those who were consulted by DNs (25%); while patients of the latter 

group were more likely to be advised on activities related to limited mobility (38%) compared with 

patients consulted by SNs (6%) and PNs (5%, p=0.059). In addition, significantly more patients consulted 

by SNs (38%) and PNs (34%) were advised or encouraged to increase specific activities - most commonly 

walking - but also swimming, gym attendance and participation in exercise classes compared with DNs. 

More patients consulted by SNs (27%) and PNs (22%) had their present activity level validated after 

assessment compared with those consulted by DNs (19%, Table 5.16). 

 

Table 5.16.   Proportion of diabetes patients (n = 265), by nurse group - physical activity and Green 
Prescriptions. 

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Advised on physical activity 

      Yes                               

       No                               

 

175 

90 

 

107    (70) 

46 

 

16     (34) 

31 

 

52     (80) 

13 

 

0.0007 

Type of Advice 

   Advised to increase activity       

   Assessed & level validated     

   Advised to walk                 

   Mobility-limited activity  

   Advised swim/Gym/Class    

   Patient not able or motivated         

 

60 

41 

40 

14  

13 

7 

 

36      (34) 

24      (22) 

31      (29) 

5        (5) 

10      (9) 

1        (1) 

 

4       (25) 

3       (19) 

2       (13) 

6       (38) 

0 

1       (6) 

  

20     (38) 

14     (27) 

7       (13) 

3       (6) 

3       (6) 

5       (10) 

 

 

 

0.059 

Prescribed  a Green Script 

      Yes                               

      No                                

 

11 

254 

 

9        (6) 

144 

 

0 

47     (100) 

 

2       (3) 

63 

 

0.02 

 

Main activity advised  

   Referred to Green Script        

   Walking                            

   Swimming                        

   Gym routine                     

11 

5 

4 

1 

1 

 

4        (44) 

4        (44) 

0 

1        (11) 

 

 

 

 

1       (50) 

0 

1       (50) 

 

 

 

Previous Green Script 

   Yes                                   

   No                                    

   Not known                     

 

28 

140 

97 

 

20      (13) 

100    (65) 

33      (22) 

 

1       (2) 

1       (2) 

45     (96) 

 

7       (11) 

39     (60) 

19     (29) 

 

 

0.0001 

Total sample of patients  153 47 65 265 

Abbreviations:  Script, prescription. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 

 

Only 11 (4%) patients given advice on physical activity were also prescribed a Green Prescription, nine of 

whom had been consulted by PNs and two by SNs. Five patients were referred to local Green Script 

organisations for follow-up, four were prescribed walking and one each for swimming and a gym routine. 

Furthermore, only 28 (11%) of the total 265 patients had documentation of receiving a Green 

Prescription in the past (Table 5.16). 
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Other health-related advice 

Other health related advice was given to 96 patients (36%), significantly more who had consulted SNs 

(51%) compared with those who were consulted by PNs (31%, p=0.03, Table 5.17). Most commonly, 

advice was related to acute diabetes-related conditions or illnesses, such as diabetic ketoacidosis and 

hypoglycaemia, and also on non-diabetes acute and chronic health conditions that included maternity 

care, injuries, surgery, pain and arthritis (n=35). A further 27 patients were advised to reduce major risk 

factors associated with diabetes-related complications including hypertension, smoking (n=5), 

cholesterol, HbA1c, BGLs and those related to abnormal blood test results. In addition, 20 patients 

received advice on follow-up visits, referrals, compliance, scripts, inhalers, meters, and insulin injection 

sites, one patient required an immigration assessment, and 14 were advised on either family, social or 

mental health issues (Table 5.17). 

 

Table 5.17.   Proportion of diabetes patients (n = 265), by nurse-group - other health-related advice. 

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Other health advice 

   Yes                                

   No                                 

 

96 

169 

 

47     (31) 

106 

 

16     (34) 

31 

 

33     (51) 

32 

 

  0.09 

*0.03 

Type of advice 

   Acute & chronic illness         

   Risk factor management        

   Follow-up/technical issues     

   Family/Social/Mental health  

 

35 

27 

20 

14 

 

16     (34) 

11     (23) 

14     (30) 

6       (13) 

 

10     (63) 

3       (19) 

0  

3       (19) 

 

9       (27) 

13     (39) 

6       (18) 

5       (15) 

 

 

 0.03 

Total sample of patients 265 153 47 65  

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value 
*SNs compared with PNs       
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5.4 Follow-up Consultations, Appointments and Telephone Calls 

Regular follow-up appointments were organised for 95% of patients sampled, additional consultations 

for 68% and telephone calls planned for 31%. 

 

5.4.1 Previous and follow-up appointments 

Most patients consulted by PNs and SNs and all consulted by DNs, made regular appointments with their 

associated general practice or service provider. Only six patients did not make regular appointments. A 

further five patients were new to the service or practice, two lived out of Auckland and one had visited 

an Accident and Medical Clinic with an acute condition. In addition, most patients (n=202), and similar 

proportions who consulted with PNs and SNs, had had a consultation within the previous three months 

and only 12 patients longer than seven months, including five who had not had a consultation for 12 

months (Table 5.18). Despite this, all five had reasonably comprehensive assessments at the present 

consultation, including blood tests, although only three received foot assessments (data not shown).  

 

Table 5.18   Proportion of diabetes patients (n=265), by nurse-group - follow-up appointments. 

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Regular appointments made 
    Yes                          
    No                           
    New patients           
    A & M (out of Auckland)      

 
251 

6 
5 
3 

 
142    (93) 
4        (3) 
4        (3) 
3        (2) 

 
47     (100) 
 
 

 
62     (95) 
2        (3) 
1       (2) 
0 

 
 

0.12 

Time since last appointment  
    <3 months              
    4 - 6 months           
    > 7 months              

249 
202 
35 
12 

 
112    (76) 
27      (18) 
8        (5) 

 
45     (100) 
 

 
45     (79) 
8       (14) 
4       (7) 

 
 

 0.002 
 

Follow-up appointments  
    Yes                          
    No                           

261 
243 
18 

 
138    (91) 
13 

 
46     (100) 
 0 

 
59     (92) 
 5 

 
   0.003 

 

Time of next appointment   
    < month                   
    1 – 3 months           
    4 - 12 months         
    Not known     

233 
139 
87 
7 

12 

 
62      (48) 
64      (50) 
3        (2) 

 
46     (100) 
 
 

 
31     (53) 
23     (40) 
4       (7) 

 
<0.0001 

 

Total sample of patients 265 153 47 65  
Abbreviations: A & M, Accident and Medical Clinic.  * SNs compared with PNs.  
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value.      

 

Over 90% (n=243) of patients who had consulted SNs and PNs and all who had consulted DNs made 

follow-up appointments. Despite this, only 85% of all patients had follow-up appointments scheduled 

within the following three months, and of those, around a half of the patients who had consulted with 

PNs and SNs, and all who had consulted DNs, had appointments made within one month (Table 5.18). 
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5.4.2 Additional appointments made with other health professionals 

Of the 265 patients consulted, 181 (68%) patients had additional appointments made with other health 

professionals, and significantly more for those consulted by SNs (91%) and DNs (87%) compared with PNs 

(53%, p<0.0001). Most of these appointments were made with the patient’s GP (n=58), diabetologists 

(n=33) and DNS (n=26). In contrast, only eight patients were scheduled to consult with a dietitian. 

Twenty-six patients were scheduled to have a retinal screen, and significantly more if consulted by PNs 

compared with those consulting DNs and SNs, and 14 patients had appointments made with an 

ophthalmologist (Table 5.19). 

 

Patients who had consulted with PNs were significantly more likely to have additional appointments 

made with a PN and for retinal screening (23%) compared with patients who had consulted SNs (10%) 

and DNs (2%, p=0.001). Patients consulted by SNs were more likely to have additional appointments 

made with a diabetologist (37%) compared with DNs (17%) and PNs (4%, p=0.006), and patients 

consulted by DNs more likely to have additional appointments made with a podiatrist (29%) compared 

with PNs (10%) and SNs (3%, p=0.02). Seven patients also had referrals to DNs and community or social 

workers (Table 5.19). 

 
Table  5.19   Proportion of diabetes patients (n=265), by nurse-group - additional appointments with 

other health professionals. 

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Additional appointments       

      Yes                           

      No                           

 

181 

84 

 

81     (53) 

72 

 

41     (87) 

6 

 

59     (91) 

6 

 

<0.0001 
*
<0.0001 

     GP                         

     Diabetologist  

     DNS / DNE               

     PN 

     Podiatrist  

     Dietitian                             

58 

33 

26 

25 

22 

8 

26     (32) 

3       (4) 

11     (14)  

19     (23) 

8       (10) 

3       (4)       

9       (22) 

7       (17) 

6       (14)  

1       (2) 

12     (29) 

2       (5)       

23     (39) 

23     (37) 

16     (27) 

5       (8) 

2       (3) 

3       (5)  

0.33 

0.006 

0.29 

0.004 

0.02 

0.91 

    Retinal Screening                            

    Ophthalmologist       

26 

14 

19     (23) 

7       (9) 

1       (2) 

3       (7) 

6       (10) 

4       (7) 

0.001 

0.90 

Other professionals    (n=76) 

   Renal specialist           

   Cardiac specialist        

   Vascular specialists           

   Other surgeons/Specialists   

   District/Community/Social  

 

14 

13 

11 

31 

7 

18 

4       (22) 

4       (22) 

0 

8       (44) 

2       (11) 

29 

5       (17) 

3       (10) 

10     (34) 

10     (34) 

1       (3) 

29 

5       (17) 

6       (21) 

1       (3) 

13     (45) 

4       (14) 

 

 

0.33 

Total sample of patients 265 153 47 65  

Abbreviations: GP, general practitioner;  DNS, diabetes nurse specialist;  DNE, diabetes nurse educator;  PN, 
practice nurse;  DNs, district nurses. 
P-value showing significance of variation (%) in subgroups, from the log-likelihood chi square value.  
*
SNs compared with PNs 
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Additional appointments made with other medical specialists 

Of the patients consulted, 69 had referrals made or were under the care of other specialists.  Most 

commonly, patients had appointments scheduled with renal physicians (n=14), cardiologists (n=13) and 

vascular specialists (n=11), and 31 patients with a range of other specialists including orthopaedic and 

general surgeons, gastroenterologists, gynaecologists or obstetricians. More patients consulted by DNs 

(34%) had been referred to vascular specialists, whereas patients consulted by SNs and PNs were more 

likely to have had referrals to a range of medical specialists (Table 5.19). 

 

5.4.3 Telephone follow-up 

Most patients (95%) were able to telephone the nurse they had consulted, although the majority (73%) 

were required to telephone via a receptionist or clerk. Significantly more patients consulted by PNs 

(36%) were able to directly telephone the consulting nurse compared with only 13% of DNs and 9% of 

SNs (p=0.007). Nurses planned to call about one third of the patients they had consulted (n=81), with 

most estimating each call to take less than five minutes. Most commonly patients would be telephoned 

to discuss follow-up visits and by all DNs compared with 39% and 32% of patients consulted by SNs and 

PNs, respectively (p<0.003, Table 5.20).  

 

Table  5.20.   Proportion of diabetes patients (n = 265), by nurse group - follow-up telephone calls.  

 
Variable and level 

 

 
N 

Type of Nurse 

Practice Nurses 
N   (%) 

District Nurses 
N   (%) 

Specialist Nurses 
N   (%) 

P-value 

Patient able to call nurse (n=263) 

    Via receptionist or clerk      

    Yes (direct line)                              

    No                                    

 

184 

67 

12 

 

86     (57) 

55     (36) 

10     (7) 

 

40     (85) 

6       (13) 

1       (2) 

 

58     (89) 

6       (9) 

1       (2) 

 

 

0.007 

Follow-up calls planned    (n=264) 

    Yes                                   

    No                                   

 

81 

183 

 

41     (27) 

111 

 

16     (34) 

31 

 

24     (37) 

41 

 

0.56 

 

Issues to discuss    (n=81) 

    Follow-up / Referrals / Screens 

o   Only if Pt does not visit (n=4) 

    Blood (and other) results            

o Only if abnormal  (n=4) 

    Meds / Compliance / Scripts  

   
        #

Patients to call  (n=9) 

    Risk factors / lifestyle            
             #

Nurse to call if necessary (n=8) 

 

44 

 

15 

 

12 

 

10 

 

 

16     (32) 

 

14     (27) 

 

4       (8) 

2       (4) 

7       (14) 

8       (16) 

 

16     (100) 

 

 

12     (39) 

 

1       (3) 

 

8       (26) 

7       (23) 

3       (10) 

0 

 

 

 

0.003 

 

Estimated time follow-up calls (n=91) 

    < 5 minutes                     

    5 – 10 minutes                    

    10 - 20 minutes                       

 

60 

12 

19 

 

31     (67) 

6       (13) 

9       (20) 

 

12     (75) 

2       (13) 

2       (13) 

 

17     (59) 

4       (14) 

8       (28) 

 

 

0.95 

Total sample of patients 265 153 47 65  

Abbreviations: Pt, patients.    * SNs compared with PNs.    
#
17 patients not counted in 81 (n=98). 

P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
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The most common reasons for follow-up telephone calls were for follow-up visits, referrals and screening 

tests (n=44). Other issues included test results (n=15), including one echocardiogram result, medications 

(including compliance, insulin management and prescriptions) and social or general issues (n=12); while a 

further nine patients, or their parents, always telephoned to discuss issues around medication. A further 

ten patients would be called to discuss management of specific diabetes or cardiovascular-related risk 

factors, lifestyle changes or participation in organised physical activity groups. In addition, 16 patients 

would be called if they missed follow-up appointments, if blood test results were abnormal and if the 

consulting nurse thought it was necessary (n=8). 

 

Significantly more patients who consulted PNs (27%) would be telephoned about blood test results 

compared with those consulted by SNs (3%), and a greater proportion of patients who consulted SNs 

(26%) would receive calls about medications, compliance, insulin management and prescriptions 

compared with those consulted by PNs (8%, p=0.003).  A small, although similar proportion of patients 

who consulted SNs (10%) and PNs (14%) would receive telephone calls on managing specific risk factors, 

lifestyle changes and participating in groups specifically organised for people with type 2 DM (Table 

5.20). 
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5.5 Identification of Patients with Risk Factors & Health Promotion  

Patients were identified with major risk factors (based on the national guidelines for the management of 

diabetes139, outlined in Figure 5.1 below), and comparisons were made of assessments carried out and 

health promotion advice given to patients with identified major risk factors with those without. 

 
Figure 5.1   Risk Factor Assessment and Management of patients with type 2 DM  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Abbreviations:   BMI, Body mass index;  ACR, albumin creatinine ratio;  HbA1c, glycosylated haemoglobin;  SBP, systolic blood 
pressure;  DBP diastolic blood pressure;  LDL-C and HDL-C, low and high density lipoprotein. 
Adapted from Evidence-Based Best Practice Guideline for the Management of Type 2  Diabetes.

139
 

Risk Assessment & Management of Patients with Diabetes 

            ↓ 

 1.  Lifestyle Management (family involvement) 

 Weight / BMI assessment (BMI <25 or <27) 

 Energy intake 

 Dietary pattern 
 

 2.  Screening  

 Retinal (or specialist) 

 Renal (or specialist) (ACR, Creatinine, micro-and albuminuria) 

 Foot assessments 
 

 3.   Serum glucose / HbA1c 

 Self-monitoring 

 Insulin management 

 Medication  
 

 4.  Blood Pressure 

 Assessment  (SBP <130mmHg / DBP <80mmHg) 

 Intensive management 
 

 5.  Dyslipidaemia 

 Total cholesterol  <4mM 

 LDL-C  <2.5mM 

 HDL-C  >1mM 

 Triglycerides  <1.7mM 
 

  ↓ 

          Annual Assessment - Ideal <15%, 5 year CV Risk 

        If >15% Intensive Management Review 

  ↓ 

Reduction in Cardiovascular Risk & Microvascular Complications 
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5.5.1 Comparison of care between patients with and without risk factors  

Comparisons were made between patients with and without identified risk factors for diabetes-related 

complications, as to whether they received assessments and health promotion advice related to those 

risk factors. Elevated and ideal risk factor levels were defined as outlined in the NZ Guideline on the 

management of type 2 DM.139 

 

High Blood pressure and measurement of blood pressure 

Of the 214 patients who had a recorded blood pressure, 133 had a systolic blood pressure >130mmHg 

(62%) and 106 had a diastolic blood pressure >80mmHg (50%). Similar proportions had their blood 

pressure measured during the consultation regardless of whether it was above or below these levels. 

Although patients with an elevated systolic (>130mmHg) or diastolic (>80mmHg) blood pressure were 

more likely to have had their blood pressure measured during the consultation if they had consulted SNs 

and PNs compared with DNs, (p=0.005 and 0.04) respectively, (Table 5.21).  

 

Specific dietary advice aimed at reducing body weight was received similarly by patients with and 

without elevated systolic and diastolic blood pressures although a greater proportion of patients with an 

elevated diastolic blood pressure received this advice if they had consulted SNs (59%) and PNs (49%)  

rather than DNs (0%) (p=0.03, Table 5.21).
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  Table 5.21.    Comparisons between patients with and without elevated blood pressure and having blood pressure measured & receiving specific dietary advice, 
by nurse-group (265).   

Abbreviations:   SBP, systolic blood pressure; DBP diastolic blood pressure. 
*Columns show number of nurses who measured blood pressure and gave dietary advice on one of the following: 

#
to decrease CHO, fat and takeaway intake, portions sizes,  

  body weight, or have regular meals (n=88).  
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
Sudan was applied to the univariate model to adjust for the effects of clustering. 

Variable and level Type of Nurse Total Nurses 

Practice Nurses  District Nurses Specialist Nurses  

Elevated & ideal blood pressure   
*Assessment or 

Advice  
Yes / Yes  
No / No  

 
% 

*Assessment or 
Advice  

Yes / Yes  
No / No 

 
% 

*Assessment or 
Advice  

Yes / Yes  
No / No 

 
% 

*Assessment or 
Advice  

Yes / Yes  
No / No 

 
% 

p-value 
compare 

nurses 

Comparison between patients with elevated & normal blood pressure and measurement of blood pressure 

SBP >130mmHg   (n=133)  (N) / Total (N)    

SBP <130mmHg   (n=81)    (N) / Total (N)                                                  

                                                           P-value 

77 / 82 

38 / 44 

94 

86 

0.18 

6 / 21 

4 / 6 

29 

67 

0.06 

26 / 30 

26 / 31 

 

87 

84 

0.73 

109 / 133 

68  /  81 

 

82 

84 

0.71 

0.005 

0.59 

 

DBP >80mmHg   (n=106)   (N) / Total (N)    

DBP <80mmHg   (n=108)   (N) / Total (N)                                                  

                                                           P-value 

60 / 68 

55 / 58 

88 

95 

0.24 

2 / 12 

8 / 15 

17 

53 

0.065 

22 / 26 

30 / 35 

 

85 

86 

0.87 

84 / 106 

93 / 108 

 

79 

86 

0.19 

0.04 

0.02 

 

Comparison between patients with elevated & normal blood pressure and 
#
specific dietary advice received 

SBP >130mmHg   (n=102)  (N) / Total (N)    

SBP <130mmHg   (n=66)    (N) / Total (N)                                                  

                                                           P-value
 
 

29 / 66 

23 / 37 

44 

62 

0.09 

1 / 9 

2 / 3 

11 

67 

0.15 

16 / 27 

11 / 26 

 

59 

42 

0.33 

46 / 102 

36 / 66 

45 

55 

0.29 

0.16 

0.33 

 

DBP >80mmHg   (n=81)   (N) / Total (N)    

DBP <80mmHg   (n=87)   (N) / Total (N)                                                  

                                                           P-value 

26 / 53 

26 / 50 

 

49 

52 

0.77 

0 / 6 

3 / 6 

0 

50 

0.04 

13 / 22 

14 / 31 

 

59 

45 

0.19 

39 / 81 

43 / 87 

48 

49 

0.86 

0.03 

0.86 

Total sample of nurses   (N) 210 49 28 287 

Total sample of patients (N) 153 47 65 265 

No. of nurses consulting patients  (N) 78 23 16 117 
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Elevated HbA1c and related advice received from consulting nurses 

Of the 202 patients with a recorded HbA1c, 142 (70%) had an HbA1c >7% and of those, 111 (78%) 

received dietary advice, 68 (50%) discussed self-monitoring blood glucose levels, and 37 (26%) received 

advice regarding their medications – significantly more for the latter than for those with an HbA1c <7% 

(12%, p=0.007). In addition, patients with HbA1c >7% who had consulted SNs and PNs were more likely 

to receive advice on diet and discuss self-monitoring blood glucose levels (p-values 0.02 and 0.01) 

respectively, compared with those patients who had consulted DNs (Table 5.22). 

 

Elevated Total cholesterol 

A total of 146 patients had total cholesterol levels recorded and reported, including 104 (73%) patients 

with a total cholesterol >4mM.  Most patients regardless of their total cholesterol levels received dietary 

advice from PNs and SNs, and although a greater proportion of patients with elevated levels who 

consulted DNs received dietary advice (50%) than those with ideal levels this did not quite reach 

statistical significance due to the small number of patients with reported total cholesterol levels 

(p=0.051, Table 5.22). 



 

196 

 

Table 5.22   Comparisons between advice received by patients with and without elevated HbA1c and total cholesterol, by group (n=265).   

 

Variable and level Practice Nurses  District Nurses Specialist Nurses  Total Nurses 

Elevated & ideal risk factors    
*Advice 

Received 
Yes / Yes  
No / No 

 
% 

*Advice 
Received 
Yes / Yes  
No / No 

 
% 

*Advice 
Received 
Yes / Yes  
No / No 

 
% 

*Advice 
Received 
Yes / Yes  
No / No 

 
% 

p-value 
compare 

nurses 

Elevated & ideal HbA1c and dietary advice received 

HbA1c > 7%  (n=142)   (N) / Total (N)    

HbA1c < 7%  (n = 60)   (N) / Total (N)                                                  

                                                    P-value  

65 / 82 

25 / 37 

79 

68 

0.17 

4 / 14 

3  / 6 

29 

50 

0.35 

42 / 46 

12 / 17 

91 

71 

0.15 

111 / 142 

40 / 60 

 

78 

67 

0.10 

0.02 

0.70 

 

Elevated & ideal HbA1c and discussion on BGLs for patients who SMBG 

HbA1c > 7%  (n=135)   (N) / Total (N)    

HbA1c < 7%  (n = 59)   (N) / Total (N)                                                  

                                                    P-value 

36 / 77 

12 / 36 

47 

33 

0.18 

1 / 14 

2 / 6 

7 

33 

0.25 

31 / 44 

8  / 17 

70 

47 

0.20 

68 / 135 

22 / 59 

 

50 

37 

0.13 

0.01 

0.74 

Elevated & ideal HbA1c and advice received on medication 

HbA1c > 7%  (n=140)   (N) / Total (N)    

HbA1c < 7%  (n = 57)   (N) / Total (N)                                                  

                                                    P-value 

19 / 80 

        3  / 35 

24 

9 

0.03 

1 / 14 

0 / 6 

7 

0 

0.32 

17 / 46 

4  / 16 

37 

25 

0.34 

37 / 140 

7 / 57 

 

26 

12 

0.007 

0.067 

0.14 

Elevated Total Cholesterol  and dietary advice received 

Total Chol >4Mm (n=104)  (N)/Total (N)    

Total Chol <4Mm (n = 42)  (N)/Total (N)                                                  

                                                     P-value  

49 / 56 

18 / 23 

88 

78 

0.34 

5 / 10 

0 / 4 

50 

0 

0.051 

32 / 38 

14 / 15 

 

84 

93 

0.16 

86 / 104 

32 / 42 

83 

76 

0.36 

0.33 

0.085 

Total sample of nurses   (N) 210 49 28 287 

Total sample of patients (N) 153 47 65 265 

No. of nurses consulting patients  (N) 78 23 16 117 

Abbreviations:   HbA1c, glycosylated haemoglobin;  BGLs, blood glucose level;  Pt, patient;  SMBG, self-monitor blood glucose;  Chol, cholesterol. 
*Columns show number of nurses who gave advice on diet and medication. 
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value.  
Sudan was applied to the univariate model to adjust for the effects of clustering. 
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5.6 Nurses Knowledge & Management Activities 

Comparisons were made between knowledge held by nurses and related assessments, knowledge of 

patient’s risk factor status and activities carried out during the consultations. 

 

5.6.1 Comparisons between nurse’s knowledge and management activities 

 

Analyses were carried out to examine the association between nurse’s knowledge of major modifiable 

risk factors for diabetes-related complications and knowledge of patient’s risk factor status and related 

activities carried out during the consultation.  

 

Hypertension and measurement of blood pressure  

A similar proportion of patients (77%) had their blood pressure measured by nurses who had identified 

hypertension as a major modifiable risk factor for diabetes-related complications compared with 

patients consulted by nurses who had not (64%, p=0.09). Both SNs and PNs were more likely to measure 

blood pressure regardless of whether they identified hypertension as a risk factor or not compared with 

DNs, although not quite significant for those who had identified this risk factor (p-values 0.059 and 

0.0004) respectively (Table 5.23).  

 

Elevated HbA1c or blood glucose levels  

SNs (97%) and PNs (80%) who had identified elevated HbA1c or BGLs as a risk factor were more likely to 

have known and reported HbA1c status compared with DNs (38%, p<0.0001). However, the proportion 

of nurses who reported patients’ HbA1c status was similar for those who knew of this risk factor (77%) or 

not (69%, p=0.52, Table 5.23). 
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Table 5.23   Comparisons between nurse’s knowledge of major risk factors for complications & related management activities, by group (n=265). 

Variable and level 
Practice Nurses  

N (%) 
District Nurses 

N (%) 
Specialist Nurses  

N  (%) 
Total Nurses 

Identified risk factors for diabetes-   
   related complications & related     
   management activities 

*Management 
or Pt status 

Yes / Yes  
No / No 

 
% 

*Management 
or Pt status 

Yes / Yes  
No / No 

 
% 

*Management 
or Pt status 

Yes / Yes  
No / No 

 
% 

*Management 
or Pt status 

Yes / Yes  
No / No 

 
% 

p-value 
compare 

nurses 

Hypertension identified as a risk factor &  measurement of blood pressure 

Hypertension (N) / Total (N)  Yes  
Hypertension (N) / Total (N)  No                                                 
                                            P-value  

38 / 54   
80 / 99   

 

70 
81 

0.24 

2 / 5 
9 / 42 

40 
21 

0.52 

40 / 45 
14/ /20 

  89 
  70 
0.19 

80  /  104   
103 / 161 

 77 
64 

0.09 

0.059 
0.0004 

Elevated HbA1c or BGLs identified as a risk factor & HbA1c status known  

Elevated HbA1c/BGLs (N)/Total (N) Yes  
Elevated HbA1c/BGLs (N)/Total (N) No                                                 
                                                        P-value  

105 / 132 
14 / 21 

80 
67 

0.37 

16 / 42 
4  /  5 

38 
80 

0.17 

63 / 65 97 
 

184 / 239 
18  /  26 

77 
69 

0.52 

<0.0001 
0.59 

Total Cholesterol or LDL-C  identified as a risk factor & LDL-C or total cholesterol status known  

Elevated cholesterol (N)/Total(N) Yes  
Elevated cholesterol (N)/Total(N) No                                                 
                                                    P-value  

45 / 81 
34 / 72 

56 
47 

0.51 

5 /14 
9 / 33 

36 
27 

0.64 

47 / 56 
6  /  9 

84 
67 

0.45 

97 / 151 
49 / 114 

64 
43 

0.031 

0.03 
0.27 

Smoking identified as a risk factor & smoking status known  

Smoking (N) / Total (N)          Yes  
Smoking (N) / Total (N)          No                                                 
                                            P-value 

21 / 21 
129 / 131 

100 
98 

0.19 

7  /  7 
35 / 40 

100 
88 

0.18 

29 / 31 
34 / 34 

94 
100 
0.10 

57   / 59 
198 / 205 

97 
97 

0.99 

0.22 
0.19 

#
Advice - risk factor management (27) 

     Cigarette use  (n=19) 
       Non-cigarette use or unknown (77) 
                                                        P-value 

 
2 / 5 

9 / 42 

 
40 
21 

0.45 

 
1 / 3 
2 / 13 
 

 
33 
15 

0.60 

 
8 / 11 
5 / 22 
 

 
73 
23 

0.02 

 
11 / 19 
16 / 77 

 
58 
21 

0.01 

 
0.29 
0.90 

Lack of exercise identified as a risk factor & advice on physical activity given  

Lack of exercise (N) / Total (N)    Yes  
Lack of exercise (N) / Total (N)    No                                                 
                                                   P-value 

  78 / 101 
29 / 52 

77 
56 

0.03 

7 / 31 
9 / 16 

23 
56 

0.06 

38 / 48 
14 / 17 

79 
82 

0.84 

123 / 180 
52  /  85 

68 
61 

0.37 

0.001 
0.37 

Total sample of patients (N) 153 47 65 265 

No. of nurses consulting patients  (N) 78 23 16 117 

Abbreviations:  HbA1c, glycosylated haemoglobin;  BGLs, blood glucose levels;  LDL-C, Low Density Lipoprotein Cholesterol.   
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
*Columns show number of nurses who measured blood pressure, or knew patient’s HbA1c, total- or LDL-C and smoking status and advice given. 
#
This advice related to either blood pressure, cholesterol, HbA1c, BGLs, (smoking (n=5), laboratory results or on making specific goals. Sudan was used to adjust for clustering. 
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Total Cholesterol or Low Density Lipoprotein Cholesterol  

Combined analyses showed a greater proportion of patients (64%) who had consulted nurses who had 

identified elevated total- or LDL-cholesterol as a risk factor for diabetes-related complications were more 

likely to have this recorded and reported by the consulting nurse compared with those who did not 

identify this risk factor (43%, p=0.03). Moreover, a greater proportion of SNs (84%) who had identified 

total- or LDL-cholesterol as a major risk factor were also able to report on this compared with PNs (56%) 

and DNs (36%, p=0.03, Table 5.23)  

 

Smoking status  

Smoking status was known for most patients regardless of whether or not the consulting nurse had 

identified this as a modifiable risk factor for diabetes-related complications. Despite this, nurses (and 

significantly more SNs) who had identified smoking as a risk factor were more likely to advise patients 

who were currently smoking on risk factor management (58%), which included advice related to either 

blood pressure, cholesterol, HbA1c, BGLs, (smoking (n=5), laboratory results or on specific goals, 

compared with nurses who had not identified smoking as a risk factor (21%, p=0.01, Table 5.23).    

 

Lack of exercise or physical activity  

Combined analyses showed significantly more SNs (79%) and PNs (77%) than DNs advised patients on 

physical activity if they had identified its lack, as a modifiable risk factor for complications compared with 

DNs (23%, p=0.001). In addition, PNs were more likely to give advice on physical activity if they had 

identified this as a major risk factor (77%) compared with PNs who did not (56%, p=0.03). In contrast, 

patients who had consulted DNs were less likely to receive advice on physical activity if the consulting 

nurse had actually identified a lack of activity as a risk factor, although not quite significant due to the 

low numbers (p=0.06, Table 5.23). 

 

5.6.2 Knowledge of complications and associated risk factor assessment 

Associations were explored between knowledge of diabetes-related complications held by nurses and 

related assessments carried out during patient consultations or knowledge of patients having associated 

risk factors. 

 

Macrovascular or CV complications and assessment of blood pressure  

There was no significant difference in the proportion of patients who had their blood pressure measured 

by nurses who were able to identify heart (71%) or peripheral vascular disease (76%) as complications of 

diabetes compared with nurses who had not identified these complications (63%) and (66%, p-values 

0.36 and 0.23), respectively. However, significantly more patients, 88% compared with 64%, had their 
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blood pressure measured if they were consulted by nurses who had identified stroke as a complication of 

diabetes (p=0.005, Table 5.24). 

 

Microvascular complications and knowledge of associated risk factors / markers  

 Retinopathy  

Retinal screening status was known for most patients who consulted SNs who identified retinopathy as a 

complication of diabetes (88%), but no association was noted for PNs consulting patients, with similar 

proportions of PNs who knew of patient’s retinal screening status regardless of whether or not they had 

identified retinopathy as a complication (78% compared with 71%). In contrast, very few DNs knew of 

patient’s retinal screening status, regardless of whether they had identified retinopathy as a 

complication. Combined analyses showed a greater proportion of SNs (88%) and PNs (78%) who had 

identified retinopathy as a complication also knew of patient’s retinal screening status they had 

consulted compared with DNs (3%) (p=0.0004, Table 5.24). 

 

In addition, all SNs identified retinopathy as a complication of diabetes and most measured patient’s 

blood pressure (83%) and knew of patient’s HbA1c status (97%); significantly more than PNs and DNs (p-

values 0.005 and 0.0003) respectively. Furthermore, a greater proportion of patients had their blood 

pressure measured and their HbA1c status was known if they consulted PNs compared with DNs, 

regardless of whether or not the consultant nurse identified retinopathy as a risk factor.  

 

 Nephropathy 

A greater proportion of SNs (94%) and PNs (93%) who had identified renal disease as a complication of 

diabetes also knew of patients most recent microalbuminuria test results than DNs (15%, p=0.0009), and 

regardless of whether they knew this index or not (100% and 83%, respectively). Despite this, no 

association was noted between knowledge of renal disease as a complication and reporting on patients 

serum creatinine; although significantly more SNs (86%) were aware of the patients status they 

consulted compared with DNs (37%) and PNs (12%, p <0.0001, Table 5.24).  

 

 Neuropathy  

No association was found between nurses who had identified neuropathy or ulcers and wounds as 

complications of diabetes and those who carried out foot assessments. However, a greater proportion of 

DNs who identified neuropathy as a complication (75%) assessed patient’s feet, compared with SNs 

(38%) and PNs (37%, p=0.047), with a similar but non-significant distribution for those who had identified 

ulcers and wounds as complications (Table 5.24). 
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Table 5.24   Comparisons between nurse’s knowledge of diabetes complications and assessment of, or knowledge of associated risk factors, by group (n=265).   

 

Variable and level Practice Nurses  District Nurses Specialist Nurses  Total Nurses 

Risk factors for, or complications 
identified & assessment of or 

knowledge of associated markers  

*Management 
or Pt status 

Yes / Yes  
No / No  

 
% 

*Management or 
Pt status 
Yes / Yes  
No / No 

 
% 

*Management 
or Pt status 

Yes / Yes  
No / No 

 
% 

*Management 
or Pt status 

Yes / Yes  
No / No 

 
% 

P-value  
Compare 

nurses 

CV events identified as diabetes-related complications and measurement of blood pressure  

Heart disease (N) / Total (N)   Yes  

Heart disease (N) / Total (N)   No                                                 

                                                     P-value 

78 / 103 

40 / 50 

76 

80 

0.63 

7  /  27 

4  /  20 

26 

20 

0.68 

54 / 65 83 139 / 195 

44  /  70 

 

71 

63 

0.36 

0.02 

0.002 

 

Stroke (N)  /  Total   (N)            Yes  

Stroke (N) /   Total   (N)            No                                                 

                                                   P-value 

18  /  20 

100 / 133 

90 

75 

0.19 

3  /  5 

8  /  42 

60 

19 

0.16 

28 / 31 

26 / 34 

90 

76 

0.19 

49  /  56 

134 / 209 

88 

64 

0.005 

0.32 

0.0007 

 

PVD   (N) / Total (N)                  Yes  

PVD   (N) / Total (N)                  No                                                 

                                                   P-value 

38 / 48 

80 / 105 

 

79 

76 

0.71 

4  /  9 

7  / 38 

44 

18 

0.24 

15 / 18 

39 / 47 

 

83 

83 

0.98 

57  /  75 

126 / 190 

76 

66 

0.23 

0.30 

0.0007 

 

Retinopathy identified as a diabetes-related complication and knowledge of retinal screen or HbA1c or blood pressure measured (n=255) 

Retinopathy identified             Yes  

Retinopathy identified             No 

 (Retinal status known)            P-value 

92 / 118 

12 / 17 

78 

71 

0.62 

1 / 34 

2 / 11 

 

3 

18 

0.39 

44 / 50 88 137 / 202 

14  /  28 

68 

50 

0.22 

0.0004 

0.06 

Retinopathy identified             Yes  

Retinopathy identified             No 

 (BP measured)                          P-value 

103 / 134 

15  / 19 

77 

79 

0.88 

9 / 36 

2 / 11 

25 

18 

0.68 

54 /65 83 166 / 235 

17  /  30 

71 

57 

0.30 

0.005 

0.02 

Retinopathy identified             Yes  

Retinopathy identified             No 

 (HbA1c status known)             P-value 

105 / 134 

14  /  19 

78 

74 

0.74 

17 / 36 

3 / 11 

47 

27 

0.26 

63 / 65 97 185 / 235 

17  /  30 

79 

57 

0.10 

0.0003 

0.078 
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Renal disease identified as a diabetes-related complications and microalbuminuria & creatinine status known (n=200) 

Renal disease identified           Yes  

Renal disease identified           No    

 (Microalbuminuria known)    P-value 

125 / 135 

12  /  14 

93  

86 

0.50 

4 / 27 

3 / 20 

 

15 

15 

0.99 

50 / 53 

6  /  6 

94 

100 

0.35 

179 / 215 

21  /  40 

 

83 

53 

0.04 

0.0009 

0.01 

 

Renal disease identified           Yes  

Renal disease identified           No  

 (Serum Creatinine known)     P-value 

16 / 139 

2  /  14 

12 

14 

0.83 

10 / 27 

4 / 20 

37 

20 

0.28 

51 / 59 

6  /  6 

 

86 

100 

0.34 

77 / 225 

12  /  40 

34 

30 

0.75 

<0.0001 

0.47 

 

Neuropathy or ulcers and wounds identified as a diabetes-related complications and feet assessed   

Neuropathy identified             Yes  

Neuropathy identified             No  

  (Feet assessed)                       P-value 

22 / 59 

34 / 94 

37 

36 

0.91 

24 / 32 

11 / 15 

75 

73 

0.91 

12 / 32 

18 / 33 

38 

55 

0.36 

58 / 123 

63 / 142 

47 

45 

0.75 

0.047 

0.10 

Ulcers & wounds identified    Yes 

Ulcers & wounds identified    No 

  (Feet assessed)                        P-value  

26 / 65 

30 / 88 

40 

34 

0.58 

20 / 28 

15 / 19 

71 

79 

0.63 

6 / 14 

24 / 51 

43 

47 

0.80 

52 / 107 

69 / 158 

49 

44 

0.58 

0.13 

0.06 

Total sample of nurses   (N) 210 49 28 287 

Total sample of patients (N) 153 47 65 265 

No. of nurses consulting patients  (N) 78 23 16 117 

Abbreviations:  Pt, patients;  CV, cardiovascular;   BP, blood pressure; PVD, peripheral vascular disease,  HbA1c glycosylated haemoglobin.    
P-value showing significance of variation in percentages in subgroups, from the log-likelihood chi square value. 
Sudan was applied to the univariate model to adjust for the effects of clustering. 
*Columns show number of nurses who measured blood pressure, assessed feet or knew patient’s retinal screen, HbA1c, microalbuminuria creatinine.  
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5.7 Summary of Main Findings 

1.   Days worked by nurses & diabetes patients consulted on the randomly selected day 

 More PNs (>70%) worked Monday to Thursday and more DNs (18-27%) worked on the weekends 

and a greater proportion of SNs (92%) and DNs (91%) worked at least eight hours on the sampled 

day compared with PNs (72%).  

 

 The median number of patients consulted was one, two and four to five by PNs, DNS and SNs, 

respectively. PNs carried out more Get Checked consultations than SNs. Almost 70% of patients 

consulted were aged over 50 years. Patients aged over 66 years were more likely to be consulted by 

DNs (48%) compared with PNs (36%) and SNs (22%), as were NZ European patients (60%), while 

more Māori and Pacific patients were consulted by SNs.  

 

2.    Consultation details 

 Most patients were consulted in a private room by SNs (89%) and PNs (88%) and in patient’s homes 

by DNs (74%). Most consultations were follow-up appointments (68%), while about 10% were for 

Get Checked or Careplus. PNs tended to have shorter consultations (57% <15 minutes); while more 

SNs (48%) consulted patients for >30 minutes than DNs (26%) and PNs (11%). 

 

 Over half of the patients were weighed (58%); 69% had their blood pressure measured and 42% had 

capillary glucose tested. Patients mean body weight was 92kg, systolic and diastolic blood pressures 

were 132mmHg and 77mmHg, respectively and non-fasting capillary BGLs were 11mM. 

 

 Patients were more likely to be weighed, have their blood pressure and capillary BGLs measured if 

consulted by SNs and PNs compared with DNs; while patients consulted by DNs were more likely to 

have had brief foot assessments (74%) compared with those consulted by SNs (46%) and PNs (37%), 

although similar proportions of nurses gave advice on foot care.  

 

3.  Patient care 

 A greater proportion of patients consulted by DNs required care for complications, including wound 

care (94%), compared with PNs (18%) and SNs (14%); while more patients consulting SNs (30%) and 

DNs (29%) required care for co-morbidities and advice on medication than those consulting PNs 

(10%).  

 

 SNs were more likely to educate patients, attend to family and social issues and give pre- and post-

natal care (27%) compared with PNs (10%) and DNs (6%); while PNs gave more vaccinations and 

carried out more visual acuity tests than SNs. 
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  Blood test results were recorded and reported for 89% of all patients, although significantly less DNs 

(57%) had access to patient’s blood test results than SNs (100%) and PNs (95%). Mean HbA1c was 

8.2%, total cholesterol 4.8mM and microalbuminuria 111mg/L, and were similar for all patients 

regardless of the type of nurse consulted, while mean serum creatinine was lowest in patients who 

consulted PNs. 

 

 More patients consulted by SNs (75%) and PNs (62%) had had a microalbuminuria test within the 

previous three months; and similar proportions had a retinal screen in the previous 2 years 

compared with only 13% and 4% of patients consulted by DNs. 

 

 Metformin, insulin and sulphonylureas were more commonly prescribed for lowering BGLs, while 

statins, ACE inhibitors and aspirin for decreasing patient’s CV risk. Patients consulted by DNs (48%) 

and SNs (46%) were more likely to be prescribed insulin than those consulted by PNs (20%); while 

metformin was more likely to be prescribed for those consulted by PNs (63%) and SNs (55%) 

compared with DNs (35%). SNs were more likely to give advice on medication and on insulin.  

 

 Of the total patients, a greater proportion who smoked had consulted DNs (23%) than PNs (11%), 

and seven of the eight who wished to stop were advised or referred to community support 

programs. SNs were more likely to give advice on nicotine replacement (75%) and available 

community support (100%) to patents who wished to stop compared with PNs (25% and 75%) 

respectively.  

 

 Patients who were smokers were significantly more likely to receive advice on at least one major 

modifiable risk factor (58%), compared with those who did not smoke (21%), and if the consulting 

nurse had identified smoking as a risk factor, and if patients had consulted SNs. 

 

 Dietary advice was received by 70% of patients and 66% received advice on physical activity, 

although only 4% (n=11) were prescribed a Green Prescription. 

 

 Most patients (95%) made regular follow-up appointments and additional appointments were made 

for nearly 70% of patients, especially if consulted by SNs (91%) and DNs (87%) rather than PNs (53%); 

and nearly a third of patients had specialist physician appointments organised.  

 

 Although most patients could telephone the consulting nurse, only 25% could do so directly, and 

about a third of nurses planned telephone calls mainly to discuss follow-up appointments. 
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4.    Risk factor identification in patients and management by nurses 

 Blood pressure was measured for most patients regardless of whether or not they had an elevated 

systolic blood pressure (>80%), and significantly more PNs (94%) and SNs (87%) did so compared 

with compared with DNs (29%). More SNs (91%) and PNs (79%) gave dietary advice to patients with 

an elevated HbA1c compared with DNs (29%), and more SNs discussed BGLs with these patients 

(70%) compared with PNs (47%) and DNs (7%). In addition, patients with an elevated HbA1c were 

more likely to receive advice on medication (26%) compared with those with an HbA1c <7% (12%).  

 

 Nurses who had identified total- or LDL-Cholesterol as a risk factor were more likely to have reported 

patients cholesterol status (64%) compared with nurses who had not identified this risk factor (43%); 

and significantly more SNs (84%) reported this compared with PNs (56%) and DNs (36%). 

 

 Patients were more likely to have received advice on physical activity if consulted by PNs who had 

identified its lack as a risk factor (77%), compared with PNs who had not (56%); and patients were 

least likely to receive this advice from DNs who had identified this risk factor (23%). 

 

 Knowledge of hypertension as a risk factor for diabetes-related complication was not related to 

nurses measuring patient’s blood pressure, however knowledge of stroke was. 

 

 More SNs (88%) and PNs (78%) who had identified retinopathy as a complication knew patient’s 

retinopathy screening status than DNs (3%), and SNs were more likely to have measured blood 

pressure if they had identified retinopathy as a risk factor compared with those who had not. 

 

 Nurses who had identified renal disease as a complication were more likely to report on 

microalbuminuria (83%) compared with those who had not (53%); and among nurses who had 

identified this complication more SNs (94%) and PNs (93%) knew of patient’s microalbuminuria 

status compared with DNs (15%).  
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CHAPTER SIX 

 

RESULTS (3) 

 

Introduction 

This chapter examines variables associated with patient characteristics and nursing management 

activities related to best practice in the management of diabetes patients. Best management practice 

activities and ideal patient parameters were identified from the NZ guidelines for the management of 

type 2 diabetes139 and those expected by PHC nurses involved in the management of patients with 

diabetes were identified and examined as independent variables.  

 

The following variables were identified as associated with best practice and examined in turn - foot 

assessments (6.1), measurement of weight (6.2) and blood pressure (6.3). In addition, dependent 

variables were examined that were thought be associated with patients who were current smokers (6.4), 

or had elevated HbA1c (6.5) or total cholesterol levels (6.6).  Each of these variables was entered as an 

independent outcome (Y) variable in the univariate (Mantel-Haenszel) and multivariate logistic 

regression models. Variables thought to be associated with, or predictors of, each management activity 

or patient parameter were examined in the univariate model as independent (X) variables to ascertain 

whether or not they were associated with the outcome (Y) variable and if they were, they were added to 

the multivariate model to confirm their association, controlling for confounding variables, summarised 

below in (Figure 6.1).  

 

Assessments and care received by patients and associated variables 

Of the total 287 nurses surveyed, 117 (41%) nurses had consulted at least one of the 265 patients 

sampled on the randomly selected day. SUDAAN was used in all univariate and multivariate analyses to 

control for the effects of clustering as 65 of the 117 nurses had consulted more than one patient 

sampled on the randomly selected day.  
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Figure 6.1 Factors related to outcome variables 
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6.1 Foot Assessments and Associated Variables 

Of the total, 121 (46%) patients received foot assessment during the consultation. Factors considered to 

be associated with foot assessment were entered separately into the univariate Mantel Mantel-Haenszel 

calculations to establish whether or not they were associated with patients receiving foot assessments 

and to determine the strength of this association (or relative risk) for each variable. If a variable was 

significantly associated (p<0.05), or close to significance (p<0.10), it was entered into a logistic regression 

model adjusting for demographic variables initially, and later with all variables that continued to show an 

association with the foot assessments, tabulated below.  

 

6.1.1 Univariate analyses - variables associated with foot assessments 

Demographic variables (sex, age and ethnicity) and other variables thought to be associated with 

patients having their feet checked were individually added to the univariate model as (X) variables and 

assessed for association with patients having their feet checked. Other (X) variables included the type of 

nurse, their specific post-graduate graduate diabetes education and length of time in their current 

practice or service. Those related to patient characteristics included the type of diabetes and 

consultation (Get Checked or Careplus), place and duration of the consultation, whether wound care was 

required, and if advice on foot care and protection was given.  

 

Patients aged over 66 years, being consulted by a DN and at home, if the consult was part of a special 

program (Get Checked or Careplus), or was over 15 minutes in duration, and if the patient received 

wound care were each all positively associated with patients having their feet checked. Sex, ethnicity, 

type of diabetes and a first or subsequent consultation between the nurse and patient, nurse’s post-

graduate diabetes education and current time in present position were not associated with assessment 

of patient’s feet (Table 6.1).  
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Table 6.1 Univariate relative risk (RR) for a patient receiving a foot assessment during the 
consultation (n=265). 

Variable N 
Feet  

checked (%) 
RR    (95% CI) P-value 

Sex    Female  

          Male            

123 

142 

41 

49 

1.00 

1.19  (0.90 – 1.58) 

 

0.22 

Age (years)     < 50        (n=263) 

                         51-66 

                         67-93 

81 

92 

90 

36 

46 

53 

1.00 

1.28  (0.91 – 1.80) 

1.49  (1.00 – 2.22) 

 

0.15 

0.049 

Ethnicity         European 

                         Māori 

                         Pacific  

                         Asian 

111 

48 

80 

26 

50 

48 

41 

38 

1.00   

0.97  (0.63 – 1.49) 

0.83  (0.55 – 1.25) 

0.78  (0.44 – 1.35) 

 

0.88 

0.37 

0.34 

Type 2 DM   

Type 1 DM 

244 

19 

46 

37 

1.00 

0.80  (0.37 – 1.71) 

 

0.55 

Nurse group   PNs 

                         DNs 

                         SNs 

153 

47 

65 

37 

74 

46 

1.00 

2.03  (1.43 – 2.90) 

1.26  (0.77 – 2.07)  

 

0.002 

0.39 

Post-grad. diabetes education                           

                         No 

                         Yes 

     

44 

219 

 

36 

48 

 

1.00 

1.31  (0.76 – 2.26) 

 

 

0.31 

Time at current practice   

                         < 6 years 

                         > 6 years 

 

149 

114 

 

46 

46 

 

1.00 

1.00  (0.67 – 1.48) 

 

 

1.00 

First consultation  No   (n=264) 

                                 Yes 

49 

213 

43 

46 

1.00 

1.08  (0.68 – 1.73) 

 

0.72 

Private Room 

Home 

No room  (Cubicle / Other) 

203 

40 

21 

44 

68 

19 

1.00 

1.54  (1.08 – 2.19) 

0.43  (0.14 – 1.30) 

 

0.053 

0.14 

Type of consultation  

   Follow-up 

   Get Checked / Careplus 

   Other  

 

181 

52 

32 

 

40 

75 

28 

 

1.00 

1.86  (1.36– 2.53) 

0.70  (0.36 – 1.35) 

 

 

0.002 

0.21 

Duration                 < 15 minutes                              

                                16-30 minutes 

                                > 30 minutes 

89 

101 

58 

25 

55 

60 

1.00 

2.24  (1.42 – 4.19) 

2.44  (1.43 – 4.18) 

 

0.002 

0.001 

Wound Care          No 

                                Yes 

185 

80 

38 

63 

1.00 

1.63  (1.17– 2.28) 

 

0.008 

Foot care advice   No 

                                Yes 

183 

81 

32 

77 

1.00 

2.42  (1.79 – 3.25) 

 

<0.0001 

Abbreviations:  DM, diabetes mellitus; PNs, practice nurses;   DNs district nurses;   SNs, specialist nurses. 

 

 

6.1.2 Multivariate analyses - variables associated with foot assessments 

After controlling for patient demographic variables (sex, age and ethnicity) patients were significantly 

more likely to have their feet assessed if consulted by a DN, consulted in their home, if the consultation 

was >15 minutes in duration or having a Get Checked or Careplus consultation (p<0.05). Furthermore, 

wound care and foot care advice were positively associated with foot assessments (Table 6.2).  
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When all variables that remained associated with foot assessments (controlling for demographic 

variables) were all included in the full multivariate model, all remained significantly associated with 

patients having their feet checked with the exception of home consultations and consultation <30 

minutes in duration. Patients aged over 66 years were more likely to receive foot assessments after 

controlling for all other variables in the model (as in the univariate analyses), while the place of 

consultation and wound care were no longer positively associated with foot assessments (Table 6.2).  

 

In addition, patients receiving foot assessments were significantly more likely to receive advice on foot 

care and protection compared with patients who did not receive foot assessments, in all univariate and 

multivariate models; although duration of consultation was not included in the latter model because of 

confounding.  

 

Further analyses – Confounding  

When all variables were added into the model the OR for patients having their feet checked increased for 

Pacific and Asian patients, DNs carrying out the consultation, Get Checked or Careplus consultations, 

while it decreased for home consultations and for consultations between 16 and 30 minutes. Further 

exploratory analyses indicated confounding between type of nurse and place of consultation with the OR 

for DNs changing from 4.80 (in Table 6.2) to 7.84 (95% CI: 2.39, 25.70), and the OR for patient home 

consults from 2.38 to 0.49 (95% CI: 0.17, 1.37), when both variables were included along with the 

demographic variables (sex, age and ethnicity), separate data not shown.  

 

Similar exploratory analyses showed confounding between Get checked or Careplus consultations and 

duration of consultation with the majority of these consultations (65%) or aspects of them carried out by 

nurses were 16 to 30 minutes in length, whereas 'other' consultations (44%), which were predominantly 

first assessments, or initial consultations following diagnosis of diabetes, were over 30 minutes in 

duration.  
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Table 6.2 Multivariate odds ratios (OR) of patients receiving a foot assessment during the 
consultation, (n=265).  

Variable 
OR (95% CI) Adjusting 

for sex, age & 
ethnicity 

P-value 

(<0.05) 

 OR (95% CI) 

Adjusting for all 
variables 

P-value 

Sex    Female  

           Male            

1.00 

1.33  (0.79 – 2.23) 

 

0.29 

 1.00 

1.53  (0.79 – 2.96) 

 

0.21 

Age (years)    < 50       (n=263) 

                       51-66 

                       67-93 

   Wald F P-value 

1.00 

1.47  (0.82 – 2.63) 

2.01  ( 0.99 – 4.08) 

 

0.19 

0.054 

0.16 

 1.00 

1.25  (0.57 – 2.74) 

2.50  (1.08 - 5.75) 

 

0.58 

0.03 

0.07 

Ethnicity        European 

                       Māori 

                       Pacific  

                       Asian    

   Wald F P-value 

1.00 

1.15  (0.50 – 2.64) 

0.95  (0.44 – 2.04) 

0.82  (0.30 – 2.24) 

 

0.74 

0.89 

0.69 

0.95 

 1.00 

1.96  (0.60 – 6.42) 

2.27 (0.92 – 5.62) 

 2.04  (0.56 – 7.46) 

 

0.26 

0.075 

0.28 

0.30 

Nurse group  PNs 

                       DNs 

                       SNs 

   Wald F P-value 

1.00 

 4.80  (1.91 - 12.07) 

   1.62  (0.67  -  3.94) 

 

0.001 

0.28 

0.004 

  1.00 

14.23 (3.82-53.05) 

1.26   (0.45 – 3.53) 

 

<0.0001 

0.66 

0.0003 

Private Room 

Patient’s home 

No room (cubicle/other) 

   Wald F P-value 

1.00 

2.38  (0.93 – 6.12) 

0.34  (0.08 – 1.41) 

 

0.07 

0.14 

0.048 

 1.00 

    0.45 (0.16 – 1.26) 

0.39  (0.07 – 2.01) 

 

0.13 

0.26 

0.17 

Type of consultation  

   Follow up  

   Get Checked / Careplus 

   Other  

   Wald F P-value 

 

1.00 

   5.20 (1.91 – 14.11) 

0.60  (0.24 – 1.55) 

 

 

0.001 

0.30 

0.003 

  

1.00 

 8.81  (2.99– 25.93) 

0.39  ( 0.12 – 1.31) 

 

 

0.0001 

0.13 

0.0001 

Duration       < 15 minutes                              

                      16-30 minutes 

                      > 30 minutes 

   Wald F P-value 

1.00 

4.20  (1.81 – 9.74) 

  4.98  (1.92 – 12.96) 

 

0.001 

0.001 

0.001 

          1.00                         

   1.89 (0.72 – 4.97) 

  4.45 (1.48 – 13.41) 

 

0.19 

0.008 

0.03 

Variables added individually to model with same variables above except for duration of consult  

Wound Care          No 

                               Yes 

1.00 

2.49  (1.24 – 5.01) 

 

0.01 

 1.00 

   2.58  (1.01– 6.61) 

 

0.047 

Foot care advice   No 

                               Yes 

1.00 

 7.70  (3.88 – 15.27) 

 

<0.0001 

 1.00 

   7.71 (3.26 – 18.24) 

 

<0.0001 

Abbreviations:  PNs, practice nurses;   DNs district nurses;   SNs, specialist nurses. 
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6.2 Patients Weighed during the Consultation and Associated Variables 

Of the 265 patients surveyed, 153 (58%) were weighed during the consultation and 181 (68%) patients 

had body weight recorded, although only 16% had BMI recorded. Mean patient weight and BMI were 

92kg, (95% CI: 88, 97) and 32 (95% CI: 30, 33), respectively (Table 5.6). 

 

Table 6.3 Univariate relative risk (RR) for a patient being weighed during the consultation (n=265). 

Variable N 
Patients weighed 

(%) 
RR    (95% CI) P-value 

Sex                 Female  

                       Male            

123 

142 

60 

56 

1.00 

0.92  (0.74 – 1.16) 

 

0.51 

Age (years)   < 50  

                       51-66 

                       67-93 

81 

92 

90 

68 

65 

42 

1.00 

0.96  (0.76 – 1.22) 

0.62  (0.45 – 0.85) 

 

0.74 

0.002 

Ethnicity       European 

                       Māori 

                       Pacific  

                       Asian 

111 

48 

80 

26 

48 

67 

66 

58 

1.00 

1.40  (0.99 – 1.97) 

1.39  (0.99 – 1.94) 

1.21  (0.82 – 1.78) 

 

0.059 

0.07 

0.35 

Patient weight (Kg) < 80  

                                   81-100 

                                   101-178 

55 

62 

64 

87 

84 

77 

1.00 

0.96  (0.82 – 1.12) 

0.88  (0.73 – 1.06) 

 

0.61 

0.16 

Type 2 DM   

Type 1 DM 

244 

19 

57 

68 

1.00 

1.20  (0.80 – 1.80) 

 

0.47 

Nurse group             PNs 

                                   DNs 

                                   SNs 

153 

47 

65 

66 

2 

78 

1.00 

0.03  (0.0 – 0.24) 

 1.19  (0.94 – 1.50)  

 

<0.0001 

0.18 

Post-grad. diabetes education                           

                                   No 

                                   Yes 

 

44 

219 

 

50 

59 

 

1.00 

1.18  (0.71 –1.95) 

 

 

0.48 

Post-grad qualifications  No 

                                            Yes 

101 

162 

46 

65 

1.00 

1.42  (0.98 – 2.08) 

 

0.04 

Time at current practice   

                                   < 6 years 

                                   > 6 years 

 

149 

114 

 

63 

50 

 

1.00 

1.26  (0.91 – 1.75) 

 

 

0.15 

Type of consultation  

   Follow-up 

   Get Checked / Careplus 

   Other 

 

181 

52 

32 

 

48 

98 

50 

 

1.00 

 2.06  (1.63 – 2.61) 

1.05  (0.69– 1.60) 

 

 

<0.0001 

0.81 

Duration                   < 15 minutes                              

                                   16-30 minutes 

                                   > 30 minutes 

89 

101 

58 

49 

62 

66 

1.00 

1.24  (0.85 – 1.80) 

1.33  (0.89 – 1.98) 

 

0.22 

0.15 

BP measured                    No 

                                           Yes 

82 

183 

6 

81 

1.00 

13.26  (5.76 – 30.55) 

 

<0.0001 

Dietary advice                  No 

                                           Yes 

80 

185 

24 

72 

1.00 

3.05   (1.87 – 4.97) 

 

<0.0001 

Activity advice                 No 

                                           Yes 

90 

175 

26 

74 

1.00 

2.91  (1.90 – 4.45) 

 

<0.0001 

Received Green Script    No 

                                           Yes 

254 

11 

57 

82 

1.00 

1.44  (1.06  - 1.96) 

 

0.086 

Abbreviations: kg, kilograms;  BP, blood pressure;   DM, diabetes mellitus. PNs, practice nurses;  DNs district nurses;   
SNs, specialist nurses. 
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6.2.1 Univariate analyses - variables associated with patients being weighed 

Patients were more likely to be weighed if having a Get Checked or Careplus consultation compared with 

a follow-up consultation, and if the consulting nurse had, or was working toward, a post-graduate 

qualification (compared with none); and significantly less likely to be weighed if aged over 66 years 

compared with those aged under 50 years (p=0.002), and if consulted by a DN compared with other 

nurses. Māori and Pacific patients, separately, were more likely to be weighed compared with European 

patients, although not quite significant. However when both Māori and Pacific patients were combined 

they were significantly more likely to be weighted compared with European patients, RR=1.39 (95% CI: 

1.03, 1.88). Sex, patient’s weight, type of diabetes, post-graduate diabetes education, length of time in 

current practice or service and length of consultation were not associated with patients being weighed 

during the consultation (p>0.05). 

 

6.2.2 Multivariate analyses - variables associated with patients being weighed 

After adjusting for sex, age and ethnicity patients were still more likely to be weighed if the consultation 

was a special consult (Get Checked or Careplus consultation) when compared with follow-up 

consultations (p=0.0002), while patients aged over 66 years, >100kg and if consulted by a DN were less 

likely to be weighed. Separate modelling was carried for special consults with sex, age and ethnicity and 

all were strongly associated with both special consults and patients being weighed with respective 

ORs=56.10, 61.49 and 74.70. When all variables were added to the multivariate model only DN 

consultations remained negatively associated with weighing patients (Table 6.4). 

 

Confounding variables 

When patients weight was removed from the multivariate model, Get Checked and Careplus 

consultations became positively associated with weighing patients and the OR was 47.81 (95% CI: 4.98, 

459.25 and p=0.001).   Patients weighing over 100kg were more likely to have follow-up consultations 

(66%) rather than Get Checked or Careplus (22%) or other consults (13%), indicating that patient’s 

weight and type of consultation were related. The OR also increased slightly for SNs when nurses with or 

working toward post-graduate qualifications was removed from the full model showing some 

confounding between these two variables. 

 

In addition, univariate analyses showed patients who had their blood pressure measured were 13 times 

more likely to have been weighed (p<0.0001), while those who received advice on diet and physical 

activity were three times more likely to be weighed (p<0.0001, Table 6.3). However, only measuring of 

blood pressure remained associated with patients being weighed after controlling for demographic 

variables (sex, age and ethnicity) and patient’s weight, type of nurse, post-graduate qualifications and 

type of consultation in the multivariate analysis (Table 6.4). 
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Table 6.4 Multivariate odds ratios (OR) of patients being weighed during the consultation (n=265).  

 
 

Variable 
OR (95% CI) Adjusting 

for sex, age & ethnicity 
P-value 
(<0.05) 

OR (95% CI) 
Adjusting for all 

variables 

 
P-value 

Sex                   Female  

                         Male            

1.00 

0.91  (0.52 – 1.58) 

 

0.73 

1.00 

1.48  (0.52 – 4.21) 

 

0.46 

Age (years)     < 50  

                         51-66 

                         67-93 

   Wald F P-value 

1.00 

0.90  (0.44 – 1.83) 

0.41  (0.20 – 0.82) 

 

0.77 

0.01 

0.01 

1.00 

1.67  (0.47 – 5.93) 

0.53  (0.14 – 2.00) 

 

 

0.43 

0.35 

0.21 

Ethnicity         European 

                         Māori 

                         Pacific  

                         Asian 

   Wald F P-value 

1.00 

1.59  (0.65 – 3.89) 

1.53  (0.67 –3.48) 

1.05  (0.44 – 2.52) 

 

0.30 

0.31 

0.90 

0.63 

1.00 

0.62  (0.17  – 2.32) 

1.95  (0.49 – 7.75) 

1.49  (0.17 – 13.18) 

 

 

0.48 

0.34 

0.72 

0.58 

Patient’s weight (Kg)       < 80  

                                            81-100 

                                            101-178 

   Wald F P-value 

1.00 

0.55  (0.16 – 1.87) 

0.26  (0.07 – 0.91) 

 

0.33 

0.036 

0.095 

1.00 

0.55  (0.14 – 2.14) 

0.30  (0.07 – 1.26) 

 

0.39 

0.10 

0.25 

Nurse group   PNs 

                         DNs 

                         SNs 

   Wald F P-value 

1.00 

0.01  (0.0 - 0.08) 

1.63  (0.62 - 4.30) 

 

<0.0001 

0.32 

<0.0001 

1.00 

0.01  (0  –  0.05) 

0.32  (0.08 – 1.25) 

 

<0.0001 

0.10 

<0.0001 

Post-grad qualifications  No 

                                            Yes 

1.00 

2.07  (0.95 – 4.48) 

 

0.07 

1.00 

3.82  (0.95 – 15.26) 

 

0.06 

*Type of consultation  

   Follow-up 

   Get Checked / Careplus 

   Other 

   Wald F P-value 

 

1.00 

76.74  (8.30 – 709.15) 

1.06  (0.43 – 2.57) 

 

 

0.0002 

0.91 

0.0008 

 

 

Did not converge 

 

Duration              < 15 minutes                              

                              16-30 minutes 

                              > 30 minutes 

   Wald F P-value 

1.00 

1.97  (0.88 – 4.42) 

2.23  (0.86 – 5.77) 

 

0.10 

0.10 

0.16 

  

Variables added individually to model with same variables above except for duration of consult (not included) 

BP measured      No 

                              Yes 

1.00 

76.05  (25.0  – 231.47) 

 

<0.0001 

1.00 

   67.26  (5.66–288.82) 

 

<0.0001 

Dietary advice    No 

                              Yes 

1.00 

7.69  (3.66 – 16.13) 

 

<0.0001 

1.00 

    2.77  (0.74 – 10.41) 

 

0.13 

Activity advice    No 

                              Yes 

1.00 

7.71  (3.97 – 14.99) 

 

<0.0001 

1.00 

    2.51  (0.94 – 6.68) 

 

0.065 

Abbreviations:  kg, kilograms;  PNs, practice nurses;   DNs district nurses;   SNs, specialist nurses. 
*Not included in final model. 
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6.3 Blood pressure Measured during Consultation & Associated Variables 

Of the 265 patients surveyed, 183 (69%) had their blood pressure measured during the consultation. 

Blood pressure recordings were accessed and reported for 214 patients where mean systolic and 

diastolic blood pressures were 132mmHg (95% CI: 129, 136) and 77mmHg (95% CI: 75, 79), respectively 

(Table 5.6). 

 

6.3.1 Univariate analyses – blood pressure measurements 

Age, being consulted at home, and by DNs were inversely associated with patients having their blood 

pressure measured, while Māori and Pacific patients were more likely to have it measured than 

Europeans, as were patients having a comprehensive (Get Checked or Careplus) consultation compared 

with patients having the more common follow-up consultation. Furthermore, nurses who held or were 

working towards gaining post-graduate qualifications, and those who identified stroke as a diabetes-

related complication were more likely to measure patient’s blood pressure during the consultation. In 

addition, patients who had their blood pressure measured were significantly more likely to receive 

advice on diet and physical activity (p<0.0001, Table 6.5). 
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Table 6.5 Univariate relative risk (RR) for patients having their blood pressure measured during the 
consultation (n=265). 

Variable N 
BP measured   

(%) 
RR    (95% CI) P-value 

Sex                  Female  
                        Male           

123 
142 

73 
65 

1.00 
0.90  (0.75 – 1.07) 

 
0.22 

Age (years)      < 50  
                          51-66 
                          67-93 

81 
92 
90 

83 
70 
57 

1.00 
0.84  (0.70 – 1.01) 
0.69  (0.55 – 0.86) 

 
0.053 

0.0003 

Ethnicity          European 
                          Māori 
                          Pacific  
                          Asian 

111 
48 
80 
26 

58 
83 
76 
69 

1.00 
1.45  (1.14 – 1.84) 
1.32  (1.03 – 1.70) 
1.20  (0.89 – 1.62) 

 
0.002 
0.03 
0.24 

SBP (mmHg)    < 130  (n=114) 
                          > 130         

109 
105 

85 
80 

1.00 
0.94  (0.83 – 1.06) 

 
0.31 

DBP (mmHg)   < 80   (n=114) 
                          > 80         

108 
106 

86 
79 

1.00 
0.92  (0.81 – 1.05) 

 
0.19 

Patient weight (Kg)     
                          < 80  
                          81-100 
                          101-178 

 
55 
62 
64 

 
87 
87 
81 

 
1.00 

1.00  (0.88 – 1.14) 
0.93  (0.80 – 1.08) 

 
 

0.98 
0.33 

Type 2 DM   
Type 1 DM 

244 
19 

68 
79 

1.00 
1.66  (0.91 – 1.48) 

 
0.28 

Nurse group   PNs 
                         DNs 
                         SNs 

153 
47 
65 

77 
23 
83 

1.00 
0.30  (0.16 - 0.57) 
1.08 (0.91 – 1.27) 

 
0.0001 

0.38 

Post-grad. diabetes education No                        

                                                       Yes 

44 

219 

66 

69 

1.00 

1.05  (0.74 –1.49) 

 

0.76 

Post-Graduate qualifications   No                        

                                                      Yes 

101 

162 

59 

75 

1.00 

1.26  (0.97 – 1.64) 

 

0.071 

Time at current practice     <6  years 

                                                 >6 years 

149 

114 

72 

64 

1.00 

1.13  (0.89 – 1.45) 

 

0.30 

Knowledge of hypertension     No 

 as risk for complications          Yes 

161 

104 

64 

77 

1.00 

1.20  (0.97 –1.48) 

 

0.92 

Knowledge of heart disease     No 

as a complication                       Yes 

70 

195 

63 

71 

1.00 

1.13  (0.85 – 1.51) 

 

0.36 

Knowledge of stroke                 No 

as a complication                       Yes 

209 

56 

64 

88 

1.00 

1.36  (1.14 – 1.63) 

 

0.005 

First consultation                       No 

                                                      Yes 

49 

213 

73 

68 

1.00 

0.93  (0.75 – 1.14) 

 

0.49 

Private Room  

Home 

No room – (Cubicle / Other) 

203 

40 

21 

77 

30 

71 

1.00 

0.39  (0.24 – 0.64) 

0.93  (0.63– 1.36) 

 

0.0001 

0.68 

Type of consultation       

                    Follow-up 

                    Get Checked / Careplus 

                    Other 

 

181 

52 

32 

 

59 

100 

78 

 

1.00 

1.71  (1.44 – 2.02) 

1.33  (1.02 – 1.74) 

 

 

<0.0001 

0.055 

Duration    < 15 minutes                            

                    16-30 minutes 

                    > 30 minutes 

89 

101 

58 

65 

65 

79 

1.00 

1.00  (0.77 – 1.30) 

1.22  (0.95 – 1.55) 

 

0.98 

0.11 

Dietary advice     No 

                               Yes 

80 

185 

40 

82 

1.00 

2.04   (1.49 – 2.80) 

 

<0.0001 

Activity advice     No 

                               Yes 

90 

175 

48 

80 

1.00 

1.67  (1.31 – 2.14) 

 

<0.0001 

Abbreviations:  SBP, systolic blood pressure;   DBP, diastolic blood pressure;  kg, kilograms  PNs, practice nurses;  
DNs district nurses;   SNs, specialist nurses.   
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6.3.2 Multivariate analyses – blood pressure measurements 

After adjusting for all demographic variables (sex, age and ethnicity), the negative associations in (Table 

6.5) remained for those aged over 66 years and patients consulted by DNs and at home, while Māori 

patients and those consulted by nurses who had identified stroke as a diabetes-related complication 

were more likely to have their blood pressure measured (Table 6.6).  

 

After adjusting for demographic and all variables associated with blood pressure being measured only 

patients who had consulted nurses who had identified stroke as a complication of diabetes remained 

associated, while DNs were less likely to measure blood pressure compared with PNs (Table 6.6). 

 

Table 6.6 Multivariate odds ratios (OR) for patients having their blood pressure measured during 
the consultation. 

Variable 
OR (95% CI) Adjusting for 

sex, age & ethnicity 
P-value 

 

OR (95% CI) 
Adjusting for all variables 

P-value 

Sex                   Female  
                         Male            

1.00 
0.73  (0.40 – 1.33) 

 
0.30 

1.00 
0.76  (0.39 – 1.48) 

 
0.42 

Age (years)     < 50  
                         51-66 
                         67-93 
   Wald F P-value 

1.00 
0.48  (0.24 – 1.00) 
0.36  (0.18 – 0.72) 

 
0.049 
0.004 
0.01 

1.00 
            0.66  (0.31 – 1.40) 

0.49  (0.20 – 1.20) 

 
0.28 
0.12 
0.29 

Ethnicity         European 
                         Māori 
                         Pacific  
                         Asian 
   Wald F P-value 

1.00 
2.67  (1.04 – 6.87) 
1.70  (0.78 – 3.71) 
1.18  (0.49 – 2.84) 

 
0.04 
0.18 
0.71 
0.19 

1.00 
1.95  (0.75 – 5.05) 
1.54  (0.68 -  3.52) 
1.81  (0.32 – 2.09) 

 
0.17 
0.30 
0.67 
0.32 

Nurse group   PNs 
                         DNs 
                         SNs 
   Wald F P-value 

1.00 
0.09  (0.04 – 0.22) 
1.18  (0.45 – 3.10) 

 
<0.0001 

0.74 
<0.0001 

1.00 
0.10  (0.02 – 0.52) 
0.78  (0.28 – 2.22) 

 
0.006 
0.64 
0.02 

Post-grad qualifications  No 
                                            Yes 

1.00 
1.88  (0.89 – 3.95) 

 
0.097 

1.00 
1.27  (0.58 – 2.80) 

 
0.55 

Knowledge of stroke       No 
as a complication             Yes 

1.00 
3.34  (1.41 -7.90)    

 
0.007 

1.00 
3.20  (1.16 – 8.86) 

 
0.03 

Private Room  
Home 
No room – (Cubicle / Other)       
   Wald F P-value 

1.00 
0.13  (0.06 – 0.28) 
0.58  (0.13 – 2.55) 

 
<0.0001 

0.47 
<0.0001 

1.00 
0.72  (0.11 – 4.70) 
0.61  (0.13 – 2.81) 

 
0.73 
0.52 
0.77 

Type of consultation  
   Follow-up  
   Get Checked / Careplus 
   Other 
   Wald F P-value 

 

 

Did not converge 

 
 
 

 

 

 
 

Variables added individually to model with same variables above  

Dietary advice     No 
                               Yes 

1.00 
5.87 (3.04 – 11.33) 

 
<0.0001 

1.00 
6.47  (3.07 -13.64) 

 
<0.0001 

Activity advice     No 
                               Yes 

1.00 
3.93  (2.20 – 7.01) 

 
<0.0001 

1.00 
2.39  (1.22 - 4.68) 

 
0.012 

Abbreviations:  PNs, practice nurses;   DNs district nurses;   SNs, specialist nurses. 
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6.4 Patients who were Current Smokers and Associated Variables  

Information on smoking status was attained for 264 patients showing 16% (n=41) were current smokers, 

81% (n=214) were non-smokers and the status of nine patients was unknown (Table 5.14). Demographic 

and other variables thought to be associated with current smoking were added to the univariate model 

and, if associated were included in the multivariate model after adjusting for demographic variables. 

 

 

Table 6.7 Univariate relative risk (RR) for patients who were current smoker (n=264). 

Variable N 
Current 

Smokers (%) 
RR    (95% CI) P-value 

Sex                  Female  

                        Male            

119 

136 

16 

16 

1.00 

1.01  (0.57 – 1.79) 

 

0.96 

Age (years)    < 50  

                        51-66 

                        67-93 

78 

89 

87 

22 

19 

8 

1.00 

0.88  (0.50 – 1.53) 

0.37  (0.16 – 0.85) 

 

0.65 

0.02 

Ethnicity        European 

                        Māori 

                        Pacific  

                        Asian 

109 

47 

74 

25 

16 

19 

18 

8 

1.00 

1.23  (0.53 – 2.84) 

1.13  (0.59 – 2.16) 

0.51  (0.12 – 2.18) 

 

0.65 

0.72 

0.27 

Type 2 DM   

Type 1 DM 

234 

19 

17 

11 

1.00 

0.63  (0.15 – 2.63) 

 

0.47 

Patient weight (Kg)    < 80  

                                      81-100 

                                      101-178 

55 

60 

62 

11 

18 

15 

1.00 

1.68  (0.56 – 5.08) 

1.33  (0.50 – 3.57) 

 

0.33 

0.55 

Nurse group                PNs 

                                      DNs 

                                      SNs 

150 

42 

63 

11 

26 

21 

1.00 

2.31  (1.18 – 4.53) 

1.82  (0.92 – 3.60)  

 

0.054 

0.13 

Time at current practice   < 6 years 

      > 6 years 

144 

109 

14 

19 

1.00 

0.72  (0.40 – 1.30) 

 

0.28 

Private Room 

Home 

No room  (Cubicle / Other) 

200 

35 

20 

16 

20 

15 

1.00 

1.29  (0.56 – 2.98) 

0.97  (0.39 – 2.40) 

 

0.59 

0.94 

Type of consultation   Follow-up 

                       Checked / Careplus 

                       Other 

171 

52 

32 

18 

14 

9 

1.00 

0.74  (0.34 – 1.61) 

0.52  (0.17 – 1.54) 

 

0.41 

0.15 

Required wound care   No 

                                         Yes 

182 

73 

14 

22 

1.00 

1.60  (0.93 – 2.75) 

 

0.12 

Other health advice      No 

                                         Yes 

164 

91 

13 

21 

1.00 

1.56  (0.88 – 2.75) 

 

0.16 

Abbreviations:  DM, diabetes mellitus; PNs, practice nurses;   DNs district nurses;   SNs, specialist nurses. 
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6.4.1   Univariate analyses - variables associated with current smoking  

Age, but not sex or ethnicity, was negatively associated with patients currently smoking, with those over 

66 years being about a third less likely to smoke compared with those aged <50 years (p=0.02, Table 6.7).  

In addition, significantly more patients who were current smokers were asked if they wished to stop if 

the consultation was a Get Checked or Careplus and more likely if aged 51 to 66 years. Nurses having 

post-graduate qualifications, who had worked in their current practice or service for over six years, or 

those who had identified smoking as a risk factor for diabetes related complications, were not associated 

with asking patients if they wished to stop smoking (Table 6.8).  

 

 

Table 6.8 Univariate relative risk for nurses asking patients who smoked about stopping (n=264). 

Variable N 
Current Smokes 

(%) 
RR    (95% CI) P-value 

Sex                   Female  

                         Male            

19 

22 

63 

82 

1.00 

1.30  (0.89 – 1.89) 

 

0.16 

Age (years)     < 50  

                         51-66 

                         67-93 

17 

17 

7 

59 

88 

71 

1.00 

1.50  (0.93 – 2.42) 

1.21  (0.62 – 2.36) 

 

0.054 

0.57 

Ethnicity         European 

                         Māori 

                         Pacific  

                         Asian 

17 

9 

13 

2 

71 

89 

62 

100 

1.00 

1.26  (0.83 – 1.92) 

0.87  (0.52 – 1.46) 

1.42  (1.04 – 1.93) 

 

0.30 

0.59 

0.15 

Type 2 DM   

Type 1 DM 

2 

39 

50 

74 

1.00 

0.67  (0.17 – 2.72) 

 

0.53 

Nurse group   PNs 

                         DNs 

                         SNs 

17 

11 

13 

65 

73 

85 

1.00 

1.12  (0.65 – 1.96) 

1.31  (0.81 – 2.12)  

 

0.68 

0.27 

Post-Graduate qualifications   No                        

                                                      Yes 

11 

30 

91 

67 

1.00 

0.73  (0.52 – 1.04) 

 

0.11 

Time at current practice   <6 years 

                                              >6 years 

21 

20 

62 

85 

1.00 

1.37  (0.90 – 2.10) 

 

0.13 

Nurse knew smoking was a risk 
factor for complications           No 

                                                      Yes 

 

30 

11 

 

80 

55 

 

1.00 

0.68  (0.37 – 1.26) 

 

 

0.16 

Private Room 

Home 

No room  (Cubicle / Other) 

31 

7 

3 

71 

71 

100 

1.00 

1.01  (0.61 – 1.67) 

1.41  (1.09 – 1.83) 

 

0.98 

0.18 

Type of consultation       

                  Follow-up 

                  Get Checked / Careplus 

                  Other 

 

31 

7 

3 

 

65 

100 

100 

 

1.00 

1.55  (1.16 – 2.06) 

1.55  (1.16 – 2.06) 

 

 

0.02 

0.64 

Abbreviations: DM, Diabetes Mellitus; PNs, practice nurses;   DNs district nurses;   SNs, specialist nurses. 
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6.4.2   Multivariate analyses - variables associated with current smoking  

After adjusting for demographic variable (sex, age and ethnicity) the negative association strengthened 

between those who were current smokers and aged over 66 years, while patients consulted by DNs were 

significantly more likely to smoke compared with those consulted by PNs (Table 6.9). 

 

 
Table 6.9 Multivariate odds ratios (OR) of patients being current smokers, (n=264).   

 
Variable 

OR (95% CI) Adjusting 
for sex, age & 

ethnicity 

P-value 
(<0.05) 

OR (95% CI) 
Adjusting for all 

variables 

 
P-value 

Sex                   Female  

                         Male            

1.00 

1.08  (0.51 – 2.31) 

 

0.84 

1.00 

1.10  (0.50 – 2.40) 

 

0.81 

Age (years)     < 50  

                         51-66 

                         67-93 

Wald F P-value 

1.00 

0.80  (0.39 – 1.63) 

0.25  (0.10 – 0.66) 

 

0.53 

0.006 

0.01 

1.00 

0.70  (0.33 – 1.50) 

0.23  (0.08 – 0.62) 

 

0.36 

 0.004 

0.01 

Ethnicity         European 

                         Māori 

                         Pacific  

                         Asian 

  Wald F P-value 

1.00 

0.79  (0.28 – 2.23) 

0.77  (0.32 – 1.86) 

0.29  (0.06 – 1.42) 

 

0.66 

0.56 

0.12 

0.49 

1.00 

0.99  (0.36 – 2.69) 

0.96  (0.41 – 2.27) 

0.37  (0.07 – 1.90) 

 

0.99 

0.92 

0.23 

0.66 

Nurse group   PNs 

                         DNs 

                         SNs 

  Wald F P-value 

  1.00 

3.53  (1.49 – 8.37) 

1.69  (0.75 – 3.78)  

 

 0.005 

0.20 

0.02 

Abbreviations:  PNs, practice nurses;   DNs district nurses;   SNs, specialist nurses. 
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6.5 Variables Associated with Elevated HbA1c  

Variables thought to be related to elevated HbA1c levels, and those previously found to be related to the 

type of nurse (outlined in Chapter 5 above), nursing assessments and management activities, were 

examined for their association with patients who had elevated HbA1c (>7.5%) levels. HbA1c is a risk 

factor for microvascular complications, particularly retinopathy and nephropathy, as discussed in 

(Chapter 1) and is often targeted by nurses managing patients with diabetes. An HbA1c >7.5% was used 

as elevated rather than >7% as suggested in the NZ guideline on the management of type 2 DM139 as 

latter findings show the normalisation of HbA1c is associated with a higher mortality in patients with 

type 2 DM.128 HbA1c was reported for 202 of the 265 patients sampled who had values ranging from 

5.2% to 14.2% and of those, 115 (57%) had recorded HbA1c levels >7.5%, while 60 (30%) patients had 

HabA1c levels <7%.    

 

6.5.1 Univariate analyses – variables associated with elevated HbA1c 

Māori and Pacific patients were approximately twice as likely to have elevated HbA1c levels compared 

with European patients, (p-values 0.003 and <0.0001) respectively, and a similar relative risk was 

observed for patients who were >80kg in body weight compared with those <80kg, (p-values 0.002 and 

0.0008) for those 81 to 100kg and 101 to 178kg, respectively. In contrast, significantly less patients over 

the age of 66 years had elevated HbA1c levels (>7.5%) (39%) compared with patients <50 years (66%). In 

addition, significantly more patients who had elevated HbA1c levels were prescribed metformin (66%) 

compared with 43% of patients with HbA1c levels <7.5% (p=0.001); while medication compliance was 

negatively associated with elevated levels, with 10 of the 11 patients (91%) reported as not routinely 

taking their medication and having elevated HbA1c levels compared with 56% of patients who were 

compliant with their medications (p=0.03, Table 6.10).  

 

Other variables positively associated with having elevated HbA1c levels, although not quite reaching 

significance, included assessment of patient’s capillary BGLs and giving advice on physical activity and 

medication, while those negatively associated with elevated HbA1c levels, were Get Checked or Careplus 

consultations (although not quite significant, p=0.08) and a first consultation by the nurse for that 

particular patient (Table 6.10).  
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Table 6.10 Univariate relative risk (RR) for a patient with elevated HbA1c levels (> 7.5%), (n=202). 

Variable N 
Elevated HbA1c 

(%) 
RR    (95% CI) P-value 

Sex                   Female  

                         Male            

94 

108 

60 

55 

1.00 

0.92  (0.71 – 1.19) 

 

0.52 

Age (years)      < 50  

                         51-66 

                         67-93 

65 

75 

62 

66 

64 

39 

1.00 

0.97  (0.75 – 1.25) 

0.59  (0.40 – 0.86) 

 

0.80 

0.008 

Ethnicity          European 

                         Māori 

                         Pacific  

                         Asian 

78 

37 

67 

20 

36 

68 

78 

50 

1.00 

1.88  (1.32 – 2.69) 

2.16  (1.58 – 2.95) 

1.39  (0.85 – 2.30) 

 

0.003 

<0.0001 

0.24 

Type 2 DM   

Type 1 DM 

186 

16 

56 

63 

1.00 

1.11  (0.74 – 1.65) 

 

0.62 

Patient weight (Kg)    

                           < 80  

                           81-100 

                           101-178 

 

49 

55 

58 

 

35 

64 

71 

 

1.00 

1.83  (1.24 – 2.70) 

2.04  (1.36 – 3.06) 

 

 

0.002 

0.0008 

SBP (mmHg)     < 130  (n=114) 

                            > 130         

93 

84 

58 

57 

1.00 

0.98  (0.77 – 1.26) 

 

0.90 

DBP (mmHg)    < 80   (n=114) 

                           > 80         

91 

86 

54 

62 

1.00 

1.14  (0.90 – 1.46) 

 

0.26 

Nurse group     PNs 

                           DNs  

                           SNs 

119 

20 

63 

54 

55 

63 

1.00 

1.02  (0.71 – 1.48) 

1.18 (0.82 – 1.70) 

 

0.91 

0.41 

Type of consultation  

   Follow-up 

   Get Checked / Careplus 

   Other 

 

134 

50 

18 

 

62 

44 

56 

 

1.00 

0.71  (0.47 – 1.07) 

0.90  (0.60 – 1.34) 

 

 

0.08 

0.58 

First consultation           No 

                                          Yes 

35 

167 

71 

54 

1.00 

0.75  (0.59 – 0.97) 

 

0.048 

Duration     < 15 minutes                            

                    16-30 minutes 

                    > 30 minutes 

68 

75 

49 

62 

51 

61 

1.00 

0.82  (0.59 – 1.14) 

0.99  (0.72 – 1.36) 

 

0.22 

0.96 

Assessed BGLs                No 

                                          Yes 

110 

91 

50 

65 

1.00 

1.30  (1.00 – 1.67) 

 

0.067 

Discussion BGLs             No 

                                          Yes 

104 

90 

51 

61 

1.00 

1.20  (0.91 – 1.58) 

 

0.22 

Self-monitor BGLs         No  

                                         Yes 

44 

152 

57 

57 

1.00 

1.00  (0.74 – 1.34) 

 

0.98 

Dietary advice                No 

                                         Yes 

51 

151 

49 

60 

1.00 

1.22  (0.89 -1.65) 

 

0.19 

Activity advice                No 

                                          Yes 

54 

148 

46 

61 

1.00 

1.31  (0.96 – 1.80) 

 

0.075 

Received Green Script  No 

                                          Yes 

193 

9 

56 

78 

1.00 

1.39  (0.97 – 2.00) 

 

0.18 

Prescribed metformin  No  

                                         Yes 

79 

120 

43 

66 

1.00 

1.53  (1.17 -2.01) 

 

0.001 

Pt med. compliant        No  

                                         Yes 

11 

181 

91 

56 

1.00 

0.61  (0.47 – 0.80) 

 

0.03 

Medication advice        No  

                                         Yes 

153 

44 

54 

70 

1.00 

1.30  (1.00– 1.69) 

 

0.062 

Abbreviations: DM, diabetes mellitus; kg, kilograms; BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic 
blood pressure; PNs, practice nurses;  DNs district nurses;  SNs, specialist nurses; BGLs, blood glucose levels. 
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6.5.2 Multivariate analyses – variables associated with elevated HbA1c 

Māori and Pacific ethnicity were the only variables positively associated with odds of elevated HbA1c 

levels after adjusting for age and sex; while patients over the age of 66 years were negatively associated 

although not quite significant (p=0.075).  In addition, patients with elevated HbA1c levels were more 

likely to receive advice on medication by the consulting nurse, although not quite reaching significance 

(p=0.08) and this was not related to ethnicity (data not shown). After adjusting for sex, age and ethnicity 

body weight was no longer significantly associated with elevated HbA1c levels, however if ethnicity was 

removed from the model the association strengthened – thus indicating that body weight is strongly 

associated with ethnicity (data not shown). 

 

Table 6.11. Multivariate odds ratios (OR) of patients having elevated HbA1c levels (>7.5%), (n=202).   

Variable OR (95% CI) Adjusting for sex,  
age & ethnicity 

P-value 
(<0.05) 

Sex                  Female  

                        Male            

1.00 

1.19  (0.61 – 2.31) 

 

0.61 

Age (years)    < 50  

                        51-66 

                        67-93 

   Wald F P-value 

1.00 

0.86 (0.40 – 1.82) 

0.47  (0.20 – 1.08) 

 

0.69 

0.075 

0.14 

Ethnicity        European 

                        Māori 

                        Pacific  

                        Asian 

   Wald F P-value 

1.00 

2.92  (1.25 – 6.78) 

 5.41 (2.41 – 12.11) 

1.46   (0.58 – 3.66) 

 

0.01 

0.0001 

0.42 

0.0006 

Patient weight (Kg)  < 80  

                                    81-100 

                                    101-178 

   Wald F P-value 

1.00 

2.00  (0.85 – 4.72) 

1.87  (0.76 – 4.56) 

 

0.11 

0.17 

0.22 

Type of consultation  

    Follow-up 

    Get Checked / Careplus 

    Other 

    Wald F P-value 

 

1.00 

0.59  (0.29 – 1.19) 

0.78  (0.26 -  2.31) 

 

 

0.14 

0.65 

0.33 

First consultation          No 

                                         Yes 

1.00 

0.62  (0.28 – 1.35) 

 

0.22 

Assessed BGLs               No 

                                         Yes 

1.00 

1.27  (0.67 – 2.42) 

 

0.46 

Prescribed metformin No  

                                         Yes 

1.00 

1.54  (0.79 – 3.01) 

 

0.20 

Pt. med compliant        No  

                                         Yes 

1.00 

0.23  (0.02 – 2.88) 

 

0.25 

Medication advice        No  

                                         Yes 

1.00 

2.10  (0.91 – 4.81) 

 

0.08 

Activity advice               No 

                                         Yes 

1.00 

1.57  (0.76 – 3.26) 

 

0.22 

Abbreviations:  kg, kilograms;  BGLs, blood glucose levels. 
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Type of consultation, assessment of capillary BGLs, prescribing metformin, medication compliance and 

advice on physical activity were no longer significantly associated with elevated HbA1c after adjusting for 

demographic variables (Table 6.11).  

 

Further exploratory analyses showed Pacific patients were significantly more likely to have had their 

BGLs assessed and were at least twice as likely as were Asian patients to be prescribed metformin 

compared with European patients (p-values 0.008, <0.0001 and 0.03) respectively, (data not shown).  

Additional analyses showed Māori and Pacific ethnicity were strongly associated with body weight and 

having elevated HbA1c levels (data not shown). 
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6.6 Variables Associated with Elevated Total Cholesterol  

Of the total 265 patients sampled, 146 had accessible and reported total cholesterol levels which ranged 

between 2.6 and 9.8mM.  Of those, 104 (71%) patients had total cholesterol levels over the 

recommended level of 4mM.139 Variables thought to be related to patients having elevated total 

cholesterol levels (>4mM), and those related to best CV management practice were examined in the 

univariate analyses; and those significantly associated were further examined in the multivariate 

analyses.  

 

6.6.1 Univariate analyses – variables associated with total cholesterol 

Male patients were twice as likely as females to have elevated total cholesterol levels (p=0.003). 

Similarly, for patients diagnosed with type 1 DM, compared to those with type 2 DM, the RR was 2.09 

(95% CI: 1.04, 4.21), although the p-value was not significant (=0.25) possibly due to the small number of 

patients (n=7) with type 1 DM and elevated total cholesterol levels (this comparison was rechecked and 

confirmed, Table 6.12). 

 

In addition, patients with elevated systolic blood pressure were less likely to have elevated total 

cholesterol levels, RR=0.63 although the p-value did not reach statistical significance (p=0.087).  
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Table 6.12 Univariate relative risk (RR) for a patient with elevated cholesterol levels (>4mM), n=146). 

Variable N 
Elevated 

cholesterol (%) 
RR    (95% CI) P-value 

Sex                Female  

                      Male            

66 

80 

17 

39 

1.00 

2.33  (1.30 – 4.14) 

 

0.003 

Age (years)  < 50  

                      51-66 

                      67-93 

45 

60 

41 

27 

32 

27 

1.00 

1.19  (0.57 – 2.45) 

1.01  (0.50 – 2.04) 

 

0.63 

0.99 

Ethnicity      European 

                      Māori 

                      Pacific  

                      Asian 

51 

31 

49 

15 

29 

19 

29 

47 

1.00 

0.66  (0.30 – 1.43) 

0.97  (0.55 – 1.70) 

1.59  (0.81 – 3.12) 

 

0.26 

0.92 

0.24 

Type 2 DM   

Type 1 DM 

139 

7 

27 

57 

1.00 

2.09  (1.04 – 4.21) 

 

0.25 

Patient weight (Kg)  

                            < 80  

                            81-100 

                            101-178 

 

34 

40 

45 

 

26 

28 

29 

 

1.00 

1.04  (0.53 – 2.03) 

1.09  (0.58 – 2.04) 

 

0.91 

0.78 

SBP (mmHg)      < 130  (n=114) 

                            > 130         

71 

61 

34 

21 

1.00 

0.63  (0.38 – 1.05) 

 

0.087 

DBP (mmHg)     < 80   (n=114) 

                            > 80         

63 

69 

32 

25 

1.00 

0.78  (0.46 – 1.32) 

 

0.36 

Nurse group      PNs 

                            DNs  

                            SNs 

79 

14 

53 

29 

29 

28 

1.00 

0.98  (0.43 – 2.26) 

0.97  (0.51 – 1.87) 

 

0.96 

0.93 

Type of consultation  

   Follow-up 

   Get Checked / Careplus 

   Other 

 

95 

39 

12 

 

29 

31 

17 

 

1.00 

1.04  (0.53 – 2.06) 

0.57  (0.15 – 2.10) 

 

 

0.90 

0.31 

First consultation    No 

                                   Yes 

30 

116 

43 

25 

1.00 

0.58  (0.33 – 1.02) 

 

0.13 

Duration    < 15 minutes                            

                    16-30 minutes 

                     > 30 minutes 

43 

56 

42 

28 

30 

29 

1.00 

1.09  (0.62 – 1.91) 

1.02  (0.50 – 2.10) 

 

0.77 

0.95 

Dietary advice          No 

                                    Yes 

28 

118 

36 

27 

1.00 

0.76  (0.44 -1.32) 

 

0.36 

Activity advice          No 

                                    Yes 

33 

113 

33 

27 

1.00 

0.82  (0.46 – 1.46) 

 

0.53 

Prescribed statin      No  

                                    Yes 

39 

104 

26 

30 

1.00 

1.16  (0.56 -2.41) 

 

0.67 

Pt med. compliant   No  

                                    Yes 

9 

131 

22 

31 

1.00 

1.37  (0.44– 4.28) 

 

0.54 

Medication advice   No  

                                    Yes 

112 

31 

32 

19 

1.00 

0.60  (0.27 – 1.36) 

 

0.14 

Abbreviations: DM, diabetes mellitus; kg, kilograms; SBP, systolic blood pressure; DBP, diastolic blood pressure; 
PNs, practice nurses;  DNs district nurses;  SNs, specialist nurses. 

 



227 

 

6.6.2 Multivariate analyses – variables associated with total cholesterol  

After adjusting for age and ethnicity being male remained positively associated with elevated 

cholesterol, and this association also remained for those with type 1 DM after adjusting for all 

demographic variables. Elevated systolic blood pressure also remained inversely associated with 

elevated cholesterol after adjusting for sex, age and ethnicity. 

 

After including all variables in the analysis, being male remained positively associated with elevated 

cholesterol.  In addition, the OR for Asian ethnicity increased from 2.46 to 3.76 for elevated cholesterol 

compared with Europeans (p=0.04). Elevated systolic blood pressure remained negatively associated, 

while the positive association between type 1 DM and elevated cholesterol weakened. Further analyses 

showed patients with or without elevated total cholesterol were no more likely to be prescribed an ACE 

inhibitor, which was the most commonly prescribed antihypertensive for all patients surveyed. 

 

Table 6.13. Multivariate odds ratios (OR) of patients with elevated cholesterol levels (>4mM), 
(n=146).   

 
Variable 

OR (95% CI) Adjusting 
for sex, age & 

ethnicity 

P-value 
(<0.05) 

 OR (95% CI) 
Adjusting for all 

variables 

P-value 
(<0.05) 

Sex                  Female  

                        Male            

1.00 

3.88  (1.76 – 8.52) 

 

0.0009 

 1.00 

3.75  (1.60 – 8.79) 

 

0.003 

Age (years)    < 50  

                        51-66 

                        67-93 

  Wald F P-value 

1.00 

1.15 (0.38 – 3.48) 

0.91  (0.28 – 2.97) 

 

0.80 

0.87   

0.90 

 1.00 

2.32  (0.68 – 7.89) 

0.92  (0.20 – 4.20) 

 

0.18 

0.91 

0.24 

Ethnicity        European 

                        Māori 

                        Pacific  

                        Asian 

  Wald F P-value 

1.00 

0.58  (0.20 – 1.65) 

1.62 (0.59 – 4.45) 

2.46  (0.61 – 9.89) 

 

0.31 

0.35 

0.20 

0.14 

 1.00 

0.46  (0.15 – 1.45) 

1.70  (0.64 – 4.54) 

3.76  (0.63 – 22.35) 

 

0.19 

0.29 

0.14 

0.04 

Type 2 DM   

Type 1 DM 

1.00 

6.32  (1.23 – 32.35) 

 

0.027 

 1.00 

5.58  (0.82 – 38.17) 

 

0.079 

SBP (mmHg)  < 130  (n=114) 

                        > 130         

1.00 

0.45  (0.21 – 0.96) 

 

0.04 

 1.00 

0.46  (0.21 – 0.99) 

 

0.048 

Abbreviations:  DM, Diabetes Mellitus;  SBP, systolic blood pressure. 
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6.7 Summary of Main Findings 

1.   Foot assessments 

 Patients were more likely to have their feet assessed if aged over 66 years, consulted by a DN, having 

a Get Checked or Careplus consult and if the length of the consultation was >30 minutes (after 

controlling for demographic and confounding variables). 

 

 Foot care advice was positively associated with patients receiving foot assessments. 

 

2. Weighing patients 

 Patients were more likely to be weighed if having a get Checked or Careplus consult, and less likely if 

aged over 66 years or body weight >100kg, and if consulted by a DN after controlling for 

demographic variables.  

 

 Measuring blood pressure remained positively associated with weighing patients after adjusting for 

demographic variables, patient’s weight and type of nurse and consultation, although not advice on 

diet or physical activity. 

 

3. Measuring patient’s blood pressure 

 After adjusting for demographic variables (sex, age and ethnicity) and all variables associated with 

blood pressure being measured, Māori and Pacific patients were more likely to have their blood 

pressure measured, as were patients consulted by nurses who had identified stroke as a major 

diabetes-related complication, while those consulted by DNs, were less likely.  

 

 In addition, patients were significantly more likely to be advised on diet and physical activity if they 

had had their blood pressure measured. 

 

4. Smoking and smoking cessation 

 Patients aged over 66 years were less likely to smoke than those aged under 50 years. While patients 

consulted by DNs twice as likely compared with those consulted by PNs. 

 

 Of the 41 patients who were current smokers, consulting nurses were more likely to ask if they 

wished to stop smoking during the consultation if it was a Get Checked or Careplus consult and if 

patients were aged between 51 and 66 years. 
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 Type of nurse, time at current practice or service, post-graduate qualifications and whether or not 

nurses had identified smoking as a risk factor for diabetes-related complications were not related to 

patients being asked if they wished to stop smoking. 

 
5. Elevated HbA1c (>7.5%) and associated variables 

 Māori and Pacific ethnicity was significantly and positively associated with elevated HbA1c levels in 

patients over the age of 66 years was negatively associated (p=0.075) after adjusting for all 

demographic variables. 

 

 The only other variable associated with elevated HbA1c levels was patients receiving advice on 

medication from the consulting nurse after adjusting for age, sex and ethnicity, although not quite 

reaching statistical significance (p=0.08). 

 

6. Elevated total cholesterol levels (>4mM) and associated variables 

 Male patients were about twice as likely to have elevated cholesterol levels compared with female 

patients; Asian ethnicity and having type 1 DM (p=0.079) were also positively associated with total 

cholesterol.  

 

 Systolic blood pressure was negatively associated with total cholesterol levels and this association 

remained after adjusting for demographic variables and type of diabetes. 
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CHAPTER SEVEN 

 

DISCUSSION 

Introduction  

This chapter has three distinct parts. Initially, key findings on the nurses and patients are summarised 

and interpreted within context of previous research that relates to diabetes management by PHC nurses 

and diabetes patients in NZ (Sections 7.1 and 7.2). The next part critically analyses specific findings from 

the PHC nurses at a national and international level while exploring the strengths and limitations of the 

survey (Sections 7.3 and 7.4). This leads on to discussion of public health and clinical implications (7.5) 

and outlining key recommendations (7.6).  

 

7.1 Key Findings Interpreted 

In this section, key finding from the nurses sampled and their management of diabetes patients are 

summarised and placed in context of PHC nursing in NZ. 

 

7.1.1 Nurses  

Almost half of the PNs and SNs were aged over 50 years and tended to be older than DNs. Although 

exact reasons for this were not ascertained, the findings suggest SNs and those working in general 

practice, were more experienced, preferred more routine work hours and reflects the historical tendency 

for new graduate nurses to work within secondary care hospital settings. A greater proportion of SNs 

were Māori and seven of nine CCM nurses had attained post-graduate qualifications including three to 

master’s level, reflecting extra funding made available for post-graduate education.290 291 Almost a half of 

the SNs were non-European New Zealanders and of those 11% had graduated in the UK and reflects the 

reciprocal registration of registered nurses between both countries; and as expected, more had post-

graduate qualifications and diabetes education and experience compared with PNs and DNs. PNs and 

DNs had worked in their current workplace for longer than SNs, largely due to the newer role of CCM 

nurses following completion of the more recent Masters degree programmes while SNs tended to work 

in larger practices than PNs, have more diabetes patients registered, and receive more specialist support. 

DNs had the least administrative facilities available, particularly with regard to access to computers and 

patient information, and also felt the least valued in management of diabetes. It is of particular concern 

that 22% of district and practice nurses did not have access to the internet and moreover, only about half 

of PNs and less than 20% of DNs and SNs had access to external email – hindering communication 

between themselves, other PHC nurses, GPs and last but not least- their patients.  
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In 2007, during the survey period there appeared to be awareness, by those managing DNs services, of 

the lack of information on patients referred to the service and electronic communication with secondary 

service providers and general practices.  At the time of the survey a small number of DNs were trialling 

lap-top computers. Their implementation, usefulness and the number of DNs who now have easy access 

to computers and electronic information warrants further investigation with the ultimate aim of 

achieving seamless communication between all service providers. Most nurses gave individual health 

promotional advice to patients, mainly on diet and physical activity, and over half of the PNs and SNs had 

written Green Prescriptions, while many DNs were not aware of this programme reflecting their lack of 

inclusion in primary care and achieving specific aims of the PHC Strategy involving PHC nurses and 

educational opportunities. 

 

In general, most nurses were able to identify excess body weight as a major main risk factor for type 2 

DM, and elevated BGLs or HbA1c for diabetes-related complications and common microvascular 

complications. However, CV risk factors (hypertension, dyslipidaemia, smoking and lack of physical 

activity), and CV or macrovascular complications (particularly stroke) were less well known and by 

significantly fewer PNs and DNs than SNs. This most likely reflects the historical and appropriate original 

focus on blood glucose control in those with type 1 DM. Later, following the type 1 DM trials that 

showed reductions in microvascular complications in those with lower BGLs, similar management was 

transferred to those with type 2 DM. However, subsequent findings from the type 2 trials show a lack of 

benefit in lowering HbA1c levels on CV outcomes133 and in one trial an increased mortality rate,128 which 

has led to broadening the management of diabetes patients to include all major CV risk factors. These 

latter findings highlight the importance of all nurses receiving encouragement, continuation of central 

funding for further education and support from their practice or service provider so that they can keep 

abreast of latest research findings and best practice in the management of diabetes patients. 

 

7.1.2 Management of diabetes patients and consultation details 

PNs consulted almost 60% of the patients sampled, showing their major contribution to the overall PHC 

management of diabetes patients, although individually they consult the least number of patients on any 

given day. Patients consulted by DNs tended to be older, European New Zealanders, tobacco users, and 

have diabetes-related complications and co-morbidities. This demonstrates the importance for DNs to be 

aware of their patients’ increased risk of CV events, their individual risk factors, and the need to work 

with, and communicate with other health professionals involved in the management of individual 

patients in reducing those risk factors. SNs consulted more Māori and Pacific patients and patients who 

had more co-morbidities compared with PNs. Patients consulted by DNs and SNs were more likely to be 

prescribed insulin; and metformin if consulted by PNs. These findings are consistent with patients having 

complications (and those requiring insulin) being referred to specialist and district nurses.  Further,  
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almost 50% of Māori nurses sampled were SNs, and nationally, 75% of Māori nurses work for Māori  

health service providers,45 who predominantly provide PHC services for Māori people, who are more 

likely to have type 2 DM,292 have poorer glycaemic control,293 294 diabetes-related complications295-300 and 

be prescribed insulin294 compared with European New Zealanders.  

 

Only about 10% of all consultations were for the special Get Checked or Careplus programs, where check 

lists are used to encourage comprehensive assessments of patients and for reimbursement purposes. 

Almost half were 16 to 30 minutes long, with consultations over 30 minutes associated with patients 

receiving foot examinations. Patients were more likely to be weighed, and have blood pressure and 

capillary BGLs measured if consulted by SNs and PNs, compared with DNs although the latter were more 

likely to carry out brief foot assessments. The latter reflects DNs’ mobile nursing service and focus on 

wound care, most likely involving lower limb and foot wounds and patients not wearing shoes and 

providing an opportunity to examine patient’s feet. Over two-thirds of all patients were advised on diet 

and physical activity, although only 6% received a Green Prescription - used by GPs for patients who are 

less likely to be physically activity.301 Nurses planned to telephone about a third of patients consulted, 

mainly for follow-up appointments, rather than for health promotion or goal setting on reducing CV risk 

factors; despite the latter being highly recommended139 and shown in those with diabetes to increase 

smoking cessation rates,302 303 adherence to a non-atherogenic diet,304-306physical activity,304 306and 

promote healthy lifestyle behaviours,307-309 including self-foot inspections.310 

 

In general, significant associations were found between nurses knowledge of elevated HbA1c and 

advising patients on BGLs and medication; while knowledge of CV risk factors or complications was not 

associated with their assessment or knowledge of patient’s status (blood pressure, lipids or smoking), 

with the exception of stroke which was associated with measuring blood pressure. This reflects the 

emphasis on blood glucose control and HbA1c when managing patients with diabetes regardless of 

whether patients have type 1 or type 2 diabetes, rather than assessment for, and reduction of, patient’s 

major CV risk status (blood pressure, LDL-C and smoking status) and advising patients on diet and 

physical activity, particularly among the DNs sampled. 

 

Older patients, those having a Get Checked or Careplus consultation, a longer consultation or 

consultation by DNs, were more likely to have their feet assessed; while older patients and those over 

100kg were less likely to be weighed. Māori and Pacific patients were more likely to have their blood 

pressure measured, as were patients consulted by nurses who had identified stroke as a diabetes-related 

complication. Although it is encouraging to note that a quarter of all PN consultations were special 

program consultations (Get Checked or Careplus), another NZ survey reported significantly fewer ethnic 

minority patients participated in Get Checked,311 particularly Māori patients,293 and another reported a 
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high attendance rate although disparities existed for those who attended related services such as retinal 

screening312 especially for Pacific patients.313 In contrast, another survey reporting on 13,281 diabetes 

patients found no ethnic differences in foot screening in those who participated in Get Checked.313   

 

Patients were more likely to smoke if consulted by DNs and less likely if aged over 66 years. In addition, 

patients were more likely to be asked if they wanted to stop smoking if consulted by SNs, or were aged 

51 to 66 years. Smoking is a well known risk factor for CVD and is associated with limb ulceration and 

amputation in those with diabetes.314 Despite this, DNs were significantly less likely to know of a 

patient’s smoking status compared with PNs and SNs and about a third of practice and district nurses did 

not know if patients who currently smoked, wished to stop.  

 

  



234 

 

7.2 Comparison of Major Findings with Previous Studies  

Although most of the research findings on PHC nurses from this study have not previously been reported 

in the literature, comparisons will be made with literature reviewed in (Chapter 2), and other relevant 

reports.  

 

7.2.1 Nurses in New Zealand  

The Nursing council of NZ collects and reports on all nurses, and separately for registered nurses in NZ. 

The most recent report, of March 2010, will be used to compare the present survey findings.  

 

Demographic information 

A total of 42,334 registered nurses were practicing in NZ in 2010, and 23% worked in a community or 

rural setting (including with Māori and Pacific providers).45 

 

Of the 287 PHC nurses surveyed, 98% were female, slightly higher than that reported nationally for all 

nurses (93%) and those working in a community setting (94%)45 although similar to that recently 

reported for urban-based PNs in Scotland315 and DNS in the UK.266 However, PHC nurses in Auckland 

were older than those in other countries and slightly older than all nurses working in NZ, of whom 40% 

were aged over 50 years, although similar to all nurses working in community settings where 46% were 

aged 50 years or older.45 This is also consistent with national trends for registered nurses and midwives 

working in PHC.316 For example, a greater proportion of Auckland PNs were aged over 51 years (46%), 

compared with 29% reported in Scotland;315 while 43% of SNs were over the age of 51 years compared 

with the average age of 43 years reported for DNS in the Netherlands.273 Despite concerns about older 

nurses being less qualified or up-to-date in their practice, no association was found in this study between 

the age of nurses and those who had attained, or were working towards, post-graduate qualifications.  

 

The proportion of PHC nurses in Auckland who identified themselves as European New Zealanders (74%) 

was similar to that reported for all registered nurses in NZ who worked in a community or rural setting 

(76%).45 In contrast, only 4% of the PHC nurses sampled identified themselves as Māori  compared with 

the 38% nationally who work in rural or community settings, including 0.9% who worked in a rural 

setting.45 A slightly higher proportion of PHC nurses sampled were Pacific (5%) compared with the 3% 

reported for all Pacific nurses who work in a community or rural setting in NZ,45 which is most likely a 

reflection on two thirds of the total NZ Pacific population living in the Auckland region.317  

 

PNs and DNs represent a stable workforce, with about a third of PNs and DNs having remained in their 

current workplace for over ten years, which was similar to that reported for PNs in NZ in 1999,272 

although more than those surveyed in 1990.272 However, they are less stable than their peers in Great 



235 

 

Britain who had spent 9.3 mean years in their current positions267 and less than the eight mean years for 

PHC nurses in South Africa.274 SNs had spent less time in their current positions, than PNs and DNs, with 

only 25% having been in their current positions for over five years, which was also less than their peers in 

the UK, who had been in their current positions for a mean of 6.2 years,267 and less than the 10.2 mean 

years for nurse practitioners in the US.218  

In addition, more SNs (85%) and DNs (79%) than PNs (38%) worked with other specialists involved in 

diabetes management, although this was limited to dietitians for DNs. Half of the SN respondents also 

worked with other specialist diabetes nurses, 74% with dietitians and 39% with diabetologists and 

podiatrists. These proportions were similar to those for DNS working in multidisciplinary teams in the 

Netherlands (78%)273 and the UK where most DNS appear to work in multidisciplinary teams.269 

 

Post-registration (or post-graduate) education and diabetes education  

The proportions of nurses sampled who held, or were studying towards post-registration qualifications, 

were similar to their peers overseas despite the variability in PHC related education, the content and 

quality of post-graduate courses and in the length of time nurses had spent acquiring post-registration 

university degrees (including Masters degrees) within NZ and overseas.318 Until recently nurses attaining 

post-registration degrees were required to complete a three to four year university degree before 

enrolling in a master degree programme, while more recently nurses have been able to enrol directly 

into a nursing master’s programme after completing their initial three-year registration nursing diploma 

or degree course.  Furthermore, there is no national curriculum for post-registration nursing 

qualifications or on specific topics such as diabetes education or training. This makes it difficult to 

compare the quality and content of programmes offered across universities and polytechnic institutions 

and to ascertain core knowledge and academic and research skills gained during post-registration 

education, training and qualifications.  

 

A large proportion of SNs (86%) had, or were working toward post-graduate qualifications, similar to that 

reported for DNS in the UK,266 as were almost half of PNs and DNs in this survey, which was higher than 

that reported in an older survey of PNs in the Waikato region,319 and lower than the 58% reported 

nationally for all registered nurses,45 despite extra funding for PHC nurses to further their post-graduate 

tertiary education. In addition, 15% of all nurses sampled had post-graduate degrees which was lower 

than the 19% and 22.5% reported for PNs in Great Britain267 and Scotland,315 respectively. A quarter of 

the SN sampled held post-graduate degrees, which was comparable with the 28% reported for DNS in 

Great Britain.267 Furthermore, 6% of DNs and 3% of PNs (similar to the 3.5% reported for PNs in the 

Scottish survey),315 and 21% of SNs, held a Masters degree, which was more than the 6% reported for 

those undertaking post-graduate study in the UK early this century267 and 8% to 9% of diabetes 

educators holding doctorate degrees in the US.219 220 Although differences in post-graduate degree 
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courses between countries make comparisons difficult, it would appear that a similar proportion of the 

SNs sampled had post-graduate degrees as their peers in the UK and diabetes educators in the US, as did 

PNs when compared with PNs in Great Britain, while a greater proportion of DNs sampled held post-

graduate qualifications, including Masters degrees compared with PNs in Great Britain. 

 

Most SNs (89%) sampled had received specific diabetes education, which was a similar proportion to that 

reported for DNS in the UK266 268 and experienced staff nurses in an older survey from South Africa.274 A 

large proportion of PNs (84%) sampled reported having specific diabetes education, almost twice the 

proportion reported from the 1999 (47%) and higher than that reported in the 1990 (14%) NZ surveys,272 

illustrating the increasing trend in post-registration diabetes education for PNs. Furthermore, the 

proportion of PNs sampled who had undertaken specific diabetes education was similar to that reported 

by PNs in Scotland315 and those surveyed from 123 general practices in Nottingham, UK.320 Overall, SNs 

had higher levels of both post-graduate education and specific diabetes education than other types of 

nurses, and SNs were at least equally educated as their peers overseas. Despite this, no national post-

graduate diabetes program or qualification exists in NZ and nurses surveyed listed over 30 diabetes 

courses or education providers where they had received this education making comparisons difficult on 

the quality and core content covered.   

 

In addition, a larger proportion of CCM nurses than DNS held a Master’s degree and had received 

education on the philosophical principles of population health and provision of PHC, the determinants of 

health and reasons for disparities in health care that are consistent with a socio-medical model of care. 

The role of the CCM nurse in NZ has been developed around providing health care and increasing access 

to health care for those who historically have received less primary and secondary health care provision, 

especially for ethnic minority groups and those economically disadvantaged.  CCM nurses typically 

manage or follow-up patients with chronic health conditions (primarily diabetes, CVD, respiratory and 

mental health), although they may be responsible for managing a specific group of people such as 

children, and refer or support patients to access appropriate social and community services. In managing 

diabetes patients many CCM nurses consult patients within their own homes, and in addition a small 

proportion organise community-based group education programmes - particularly nurses who work for 

independent providers. Despite the similar education pathways and expected role in primary care health 

provision, their scope may be constrained due to targeted funding and expectations by the PHO or 

independent provider with whom they are employed.321 In contrast, DNS historically have worked within 

secondary health care services with diabetologists and often within a multidisciplinary team and follow a 

medical orientated model of care. Furthermore, they typically manage diabetes patients (children and 

adults) who are able to access health services through PHC referrals or are hospitalised often with CV or 

diabetes-related complications.      
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Diabetes experience 

Most PNs (94%) and SNs (80%) had gained their diabetes experience in PHC, similar to the proportion 

reported for PNs in Scotland.315 Furthermore, almost 70% of PNs, half of DNs and a third of SNs had 

spent six or more years in PHC, which was longer than that reported in an older survey on diabetes 

educators in the US.220 

 

Use of diabetes guidelines as a decision tool 

Only 70% of PNs and half of DNs knew of the NZ guidelines written for the management of type 2 DM,139 

and of those, only a quarter of PNs and less than 10% of DNs 'always or often' used the guidelines in their 

practice. The use of the national diabetes guidelines by PNs sampled was comparable, but slightly lower 

than, that reported in another NZ PN postal survey on the use of guidelines,322 although the latter only 

achieved a 46% response rate with respondents who used guidelines more likely to participate in the 

survey.283  

 

Diabetes knowledge held by nurses 

Several open-ended questions were asked during the telephone interview, without prompting 

responses, to gauge each nurse’s knowledge on the recognition and detection of type 2 diabetes and 

related complications (Appendix D Questions 3a to 4b). Nurses were expected to recall all responses 

which were categorised during the interview as either correct (which had been predetermined) and 

circled or 'did not know', while incorrect responses were written down and later categorised prior to 

data analyses. Only one small older survey has previously reported on diabetes knowledge held by 

nurses (n=23) and will be used for limited comparisons.274 

 

 Risk factors for type 2 DM 

Although most nurses identified overweight as a major risk factor for type 2 DM, and lack of physical 

activity was identified by 54% of SNs, 33% of DNs 31% of PNs, hypertension was identified by less than a 

third of PNs and SNs and only 16% of DNs. Even fewer nurses identified elevated plasma total- or LDL-

cholesterol (8-21%) and triglycerides, although significantly more SNs (14%) did so, compared with PNs 

(5%) and DNs (0%); and similarly for low HDL-C – SNs (11%) compared with PNs (1%) and DNs (0%) – not 

reported on previously.  

 

At least half of the SNs displayed knowledge of type 1 DM as an autoimmune disease (54%) and type 2 as 

resulting from insulin resistance (68%). However, significantly fewer PNs (10% and 25%) and DNs (4% and 

18%) respectively, could do so.  

 
 
 



238 

 

 Diabetes related-complications and associated risk factors 

Most nurses identified retinopathy as a complication, although significantly less DNs (78%) than PNs 

(90%) and SNs (100%), while all nurses had identified this risk factor in the South African survey.274 In 

contrast, only 36% of SNs, but significantly more than PNs (13%) and DNs (8%), identified stroke as a 

complication.  

 

Almost all nurses identified elevated BGLs or HbA1c as a risk factor for diabetes-related complications. 

However, only 61% of SNs identified hypertension, although more than PNs (32%) and DNs (12%), 

whereas 40% to 50% of the nurses surveyed in South Africa knew that reducing hypertension protected 

the CV system, and up to a third also knew it protected against stroke.274 In addition, only 43% of SNs 

sampled, although significantly more than PNs (14%) and DNs (12%), identified smoking as a major risk 

factor for complications, and only a minority identified low HDL-C and elevated triglycerides – not 

reported on previously.  

 

 Further education  

Most nurses, in-line with that reported in the previous NZ surveys,272 wished to further their diabetes 

education, compared with only 36% of PNs in Scotland,315 and significantly more PNs and DNs wanted 

more education on interpreting laboratory test results, medication and giving lifestyle advice compared 

with SNs. In addition, DNs wanted more education on understanding minority cultures and SNs wanted 

updates on recent research – specific diabetes education topics wanted by nurses have not previously 

been reported on. 

 

Overall, all nurses displayed a good knowledge of body weight and its association with type 2 DM, and of 

BGLs or HbA1c as a risk factor for diabetes-related complications and common microvascular 

complications.  However, a lack of knowledge of major modifiable CV risk factors (particularly individual 

lipids and smoking) associated with CV complications was evident, particularly stroke – although 

knowledge of most risk factors and associated diabetes complications was significantly higher for SNs 

compared with PNs and DNs, reflecting the latter’s focus on wound management and that they are 

required to consult a number of patients each day. This role is far more limited than that described 

historically where DNs provided PHC to those in rural and poor communities.27 No survey has previously 

reported on nurse’s knowledge of, or promotion of primary prevention, or specifically on what nurses 

wanted to know of, in relation to diabetes and effective management strategies. This is particularly 

relevant given the evidence from the large type 2 RCTs, described in (Chapter 1), which show that long 

term improvements in all the major modifiable risk factors decrease the risk of diabetes-related 

complications.  
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Practice characteristics and feeling valued  

 Size 

The size of general practices, based on the number of PNs and physicians working in general practices, 

has not increased in the last ten years, and practices in Auckland have slightly more patients registered 

than in Scotland.315 About half of the PNs worked in mid-sized general practices with 2-3 physicians and 

>3 nurses - similar to that reported in NZ from the 1999 survey and more than in 1990,272 and in practices 

in the Waikato region319 and with more numbers of nurses compared with PNs in Scotland where the 

majority worked with one to two other nurses (74%).315 SNs tended to work in larger practices or 

services, with half working with >4 physicians and nurses, and reported more diabetes patients 

registered compared with PNs and DNs who had the least number of diabetes patients registered. 

Furthermore, about 40% of PNs worked at practices with 3,000 to 7,000 patients registered, slightly 

more than that reported for PNs in Scotland315 including 100 to 300 diabetes patients; while nearly 80% 

of DNs reported less than 100 diabetes patients were registered at their service, while SNs reported the 

greatest number (300 to 4,200) – no other comparisons have been reported.  

 

 Facilities & specialist support             

When this survey was carried out in 2006/8 most PNs and SNs had access to a private room when 

consulting patients and had access to a computer. However, fewer had access to external email - PNs 

(54%) and DNs and SN (18%) - and most concerning - only 78% of PNs and DNs had access to the 

internet, especially as 99% of general practices in NZ, prior to this survey, had internet services.323 It is 

imperative in a modern practice that PNs and SNs have access to the internet and external email to stay 

abreast of latest research updates (through appropriate websites), national and international guidelines 

on best practice and be able to source information for patients and / or refer them (including via email) 

to health promotional and related websites. Furthermore, GPs in NZ now source information using 

internet sites more often than referring to textbooks324 - an increase from earlier NZ325 326 and 

international reports.327 328  

 

DNs received the least specialist support with 67% never receiving visits from SNs and most of the 

remaining only received an annual visit – although dietitians worked at most DNs services.  

 

Feeling valued  

DNs felt the least valued in their management of diabetes patients, with only 56% feeling valued 'often 

or always' compared with 92% of SNs and 78% of PNs, and comparable with DNs sampled in the UK who 

also felt undervalued.329 This high value for SNs is similar to that for DNS in the Netherlands which 

reported they felt more positive in their roles compared with hospital and nursing home-based nurses.273 

The only other report on how staff felt in their workplace was from the older PHC nurses survey in South 
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Africa, which suggested communication needed to be improved between physicians and nurses, and 

between nurses to improve management of diabetes patients.274   

 

Routine education of diabetes patients  

Most nurses mainly gave individual advice to patients and their families, a much higher proportion than 

that reported for PNs in the 1991 (49%)272 and 1999 (60%)272 NZ surveys, although similar to that 

reported for DNS in the UK266 and diabetes educators in the US.219 220 In contrast, a much lower 

proportion was involved in group education sessions, with only 4% of PNs, no DNs and 36% SNs involved, 

which was half the proportion reported for DNS in the UK269 and less than the 51%220 and 65%219 of 

diabetes educators who had developed education programs in two older US surveys. Several recent 

diabetes group care trials have reported significant improvements in HbA1c, blood pressure, lipid 

profiles, BMI, quality of life and self-management in patients randomly assigned to group care sessions 

compared with patients assigned to continue routine individual care despite similar pharmaceutical 

therapy between groups.330-332  

 

Patient education was most commonly on diet, and significantly more PNs (94%) routinely gave this 

advice, slightly more than the proportion reported in the 1991 (86%)272 and 1999 (91%)272 NZ surveys, as 

did DNs (92%), compared with SNs (68%) which was less than the proportion reported for DNS (100%) in 

the UK.269 Physical activity was the second most common routine education topic, and for significantly 

more PNs (74%) than DNs and SNs (41%). This was far less than the proportion for DNS in the UK 

(100%),269 and similar to that for diabetes educators (32% and 54%) who prescribed exercise in two US 

surveys.219 220 

 

Fewer nurses, although similar proportions in all nurse-groups, routinely gave advice on blood glucose 

control. However, a lower proportion of PNs (39%) educated patients on this compared with PNs 

surveyed in 1990 (81%) and 1999 (91%) in NZ who educated patients on home glucose testing.272 A lower 

proportion of SNs educated patients on blood glucose control compared with three-quarters reported 

for diabetes educators in the US219 220 and DNS in the UK (100%).269 However, more SNs routinely gave 

advice on medication (52%) compared with PNs (27%) and DNs (31%), which was similar to the 

proportion of diabetes educators in the US who adjusted insulin (42-63%), and more than the proportion 

who adjusted oral hypoglycaemic agents (21-23%),219 220 although less than the 77% of the trusts or 

multidisciplinary teams surveyed in the UK that reported DNS adjusted hypoglycaemic agents.269 

 

Only about a third of DNs and PNs routinely advised patients on foot care, similar to the proportion of 

PNs surveyed in 1990 (39%),272 however, less than those surveyed in 1999 (52%);272 while only a quarter 

of SNs routinely advised on foot care which was far less than that reported for diabetes educators (>75%)  
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in the US219 220 and most likely less than DNS in the UK who estimated spending 76% of the time during 

education sessions on educating patients about foot wear.269 Factors associated with foot examinations 

(longer consultations, special program assessments, consulting older patients and carrying out wound 

care) may partly explain this downward trend. Educating patients to remove their shoes during 

consultations may increase foot examinations. In addition, only 38% of SNs, 31% of PNs and 23% of DNs 

targeted risk factors (other than BGLs) for diabetes-related complications. This was only reported on in 

the survey of nurse practitioners from the US, where 74% monitored HbA1c, 95% blood pressure and 

20% lipids, and who were also the only nurses to report setting goals with patients to improve risk 

factors for complications.218  

 

In this survey most PNs (98%) and SNs (88%) reported nurses (usually with physicians) followed-up 

patient’s test results for diabetes patients compared with 78% of DNs; more than the 55%220 and 68%219 

reported for diabetes educators who follow-up abnormal test results in the US.  

 

Overall, PNs and DNs gave more advice on lifestyle – not reported in previous studies; while a greater 

proportion of SNs advised on blood glucose control and medication, similar to that for DNS in the US and 

UK, and on other major risk factors for diabetes-related complications (less than that reported for nurse 

practitioners in the US),218 and on social issues (33%). The proportion of all nurses who educated patients 

on foot care was less than that reported for DNS in the UK and diabetes educators in US and less than 

that reported for PNs in the two older NZ surveys.272 Advice on foot care was strongly associated with 

carrying out foot assessments and factors related to the latter most probably account for the decrease in 

foot care advice. Very few PNs and about a third of SNs were involved in group education sessions, which 

was about half that reported for DNS in the UK and diabetes educators in the US.  

 

7.2.2 Findings from patients consulted by each of the nurse-groups 

No reports have previously been written on patients consulted by PHC nurses although the one nurse 

practitioner survey from the US and reviewed in (Chapter 2), estimated patient’s risk factor status and 

will be used for limited comparisons.218 

 

Demographic characteristics 

Of the 265 patients surveyed, 53% were male and a greater proportion of older patients were consulted 

by DNs, with almost a half over 66 years compared with 36% and 22% consulted by PNs and SNs, 

respectively. The majority of DNs (60%) consulted NZ European patients on the randomly sampled day 

compared with PNs (39%) and SNs (32%), despite DNs having a greater proportion of Māori and Pacific 

diabetes patients registered with their service compared with PNs and SNs. 
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Medication  

Metformin was more commonly prescribed for patients, usually by their GP, who were consulted by PNs 

(63%) and SNs (55%) compared with patients consulted by DNs (35%), while half the patients consulted 

by DNs and SNs had been prescribed insulin and significantly more than by patients consulted by PNs 

(20%). This suggests that patients who were consulted by DNs had less well managed BGLs or HbA1c or 

were less likely to be prescribed metformin. Patients consulted by DNs were more likely to have co-

morbidities including renal dysfunction where metformin is contraindicated - although the latter is 

higher in Māori and Pacific patients333 334 who were less likely to have been consulted by DNs than NZ 

European patients. Possible reasons for this ethnic disparity in DNs consultations include the younger 

age at which Māori and Pacific patients are diagnosed293 and although they have more diabetes-related 

complications they have less at-risk feet294 due to their younger age, and being a minority group. Those 

with lower leg and foot wounds probably require more frequent district nursing care compared with 

other diabetes-related complications. In addition, there is no evidence of ethnic disparities in 

pharmaceutical CV risk management by physicians in NZ.335 A statin, ACE inhibitor or aspirin were most 

commonly prescribed for patients sampled with no difference in the proportion of patients who had 

these medications prescribed by nurse group. 

 

Risk factors and markers for diabetes-related complications 

Sixteen percent (n=41) of patients smoked with no significant difference between European (15%), Māori 

(19%), Pacific (16%) and Asian (8%) patients. This was slightly lower than the 19.2% of adult New 

Zealanders who currently smoke336 and comparable with that reported for Pacific patients (18%), slightly 

higher than European patients (13%) and less than half the proportion reported for Māori patients (35%), 

in an audit study of 5,917 diabetes patients enrolled in general practices in West and South Auckland.294 

The discrepancy in the proportion of Māori patients who were current smokers in this study compared to 

those in the audit study in West and South Auckland maybe explained by less patients smoking in the 

higher socio-economic central Auckland area. In the current study, no Māori patients from the central 

Auckland DHB area were current smokers, while 15% and 30% from the Waitemata (North and West 

Auckland) and Counties-Manukau (South Auckland) DHBs respectively, were current smokers.  In 

addition, the proportion of patients who smoked in this study was also similar to the proportion of 

patients who smoked at the beginning of the two large type 2 ACCORD128 and ADVANCE133 US and multi-

centre trials, but twice the proportion by the end of these two trials and twice that of patients in the US 

Kaiser Permanente trial described in (Chapter 2).237 Furthermore, patients were more likely to smoke if 

consulted by DNs and less likely if aged over 67 years. Eight of the 32 patients who had been asked, 

wished to stop, and of those, seven were advised on appropriate support available, although more SNs 

advised on nicotine replacement (75%), compared with PNs (25%) – the use of which has the greatest 

impact on smoking cessation rates.247 
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Mean systolic blood pressure was 132mmHg and slightly higher than the recommended level, while 

mean diastolic blood pressure at 77mmHg was lower,139 although not significantly higher for patients 

consulted by PNs (78mmHg) compared with those consulted by SNs (75mmHg). Despite this, 62% and 

50% of patients had systolic and diastolic blood pressure levels above the recommended levels, 

respectively,139 which were slightly lower proportions than that estimated for patients with hypertension 

consulted by nurse practitioners in the US.218 

 

Mean total cholesterol was 4.8mM, almost 20% above the recommended level of <4.0mM139 and 71% of 

the 146 patients with recorded levels were also above the recommended level, although this was a 

similar proportion estimated to have dyslipidaemia by nurse practitioners in the US.218 In addition, being 

male and Asian was positively associated with total cholesterol which was negatively associated with 

systolic blood pressure; despite no difference in ACE inhibitors prescribed between those with and 

without elevated systolic blood pressure. 

 

Mean HbA1c was 8.14%. Pacific and Māori ethnicity was strongly associated with elevated HbA1c levels 

and has been reported previously,293 312 313 337 and 57% of patients had levels >7.5% - more than the 

recent international recommendation to avoid HbA1c <7%141 which may be associated with increased 

hypoglycaemic episodes, CV events and total mortality.128 Of the 89 records available, mean serum 

creatinine was 73.16µmol/L, and was higher in patients consulted by DNs and SNs compared with PNs. 

Mean body weight was 92kg (n=181), and BMI was 32, for the small number (n=41) who had BMI 

recorded, which is recommended for all diabetes patients.139 

 

Overall, more than half of all patients consulted by PHC nurses with data available had an HbA1c, systolic 

blood pressure and or total cholesterol above the recommended levels, and at least twice the proportion 

of patients smoked compared with diabetes patients exiting large trials overseas. 

 

7.2.3 Management of diabetes patients during the consultation 

Consultation details 

During a typical working day PNs consulted one, DNs two and SNs four to five diabetes patients. Of the 

total patients consulted by all PHC nurses on the randomly sampled day, PNs consulted 58%, SNs 25% 

and DNs 18%. Typically, consultations with PNs were shortest and those with SNs the longest. 

 

Assessments and activities carried out 

Blood pressure was most commonly measured (n=183), and by more patients consulted by SNs (83%) 

and PNs (77%) than those by DNs (32%). Assessment of patient’s feet (n=121) was next most commonly 

carried out, and by more DNs (74%) compared with SNs (64%) and PNs (37%). Capillary BGLs were tested 
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in 109 patients and by more SNs (57%) and PNs (44%) compared with DNs (13%), despite the lack of 

evidence linking this practice with improving HbA1c levels338 339 and it not being a recommended 

practice.139 Three quarters of all patients consulted carried out self-monitoring blood glucose levels, 

more than the 60% estimated by nurse practitioners for their patients.218  

 

Health promotion 

Patients were most commonly advised on diet by more SNs (86%) compared with PNs (71%), and both 

more so than patients consulted by DNs (43%). Of the 185 (72%) patients who received dietary advice - 

general advice was most common (22%), while slightly less received specific advice on reducing 

carbohydrate, saturated fat (highly recommended)139 or takeaway foods, or related to risk factors based 

on patient’s test results. This was slightly less than the 28% of nurse practitioners who used the 'ABC' 

pneumonic (to educate patients about HbA1c, blood pressure and cholesterol).218 A further 15% of 

patients were advised to decrease food portion sizes and 12% to decrease weight. Slightly less patients 

(n=175) were advised on physical activity, which again is highly recommended,139 and by significantly 

more SNs (80%) and PNs (70%) compared with DNs (34%). Most commonly patients were advised to 

increase their level of activity (34%); just over 20% were advised to walk; less than 10% to swim, join a 

'gym' or exercise class, or were advised on activities suitable for mobility-limited patients. Only 7% of 

patients received a Green Prescription despite its recommended use in PHC for patients at higher risk of 

CV events and particularly in overweight and hypertensive patients.301 340 

 

 Special health promotion programs  

Many DNs were not aware of the annual free Get Checked assessment program, which shows their lack 

of connectedness to primary care, and less than half the SNs participated in the program. Despite this, a 

similar proportion of SNs (31%) and PNs (39%) equally carried out these assessments with physicians, 

which was similar to PNs surveyed in the UK who participated in annual reviews of patients with 

diabetes.320 

 

Follow-up  

Most patients made regular appointments with their PHC provider and over 40% had additional 

appointments made with specialist physicians and / or diabetologists; and significantly more by those 

who consulted DNs (62%) and SNs (45%) than those who consulted PNs (12%) – not reported on 

previously. Approximately a third of all nurses planned to telephone patients who had been consulted 

mainly for follow-up appointments, referrals and screening; while the least number of calls were planned 

to discuss risk factors and lifestyle changes. Only one previous cross-sectional study in the UK reported 

on telephone support, where a telephone help-line run by DNS was available to patients by 79% of the 

multidisciplinary teams or trusts surveyed, although most only offered this service during office hours.269 

Overall, patients who had been consulted by SNs and DNs had significantly more additional 
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appointments made than those who consulted PNs, with most of the planned follow-up telephone calls 

to discuss additional appointments, and the least number to discuss risk factors or lifestyle changes, 

despite four of five RCTs, reviewed in (Chapter 2), showing that telephone support significantly reduced 

HbA1c levels.223 227 231 244 

 

Risk factor management and best practice 

Patients with an elevated HbA1c were more likely to receive advice on diet by SNs (91%) and PNs (79%) 

compared with DNs (29%), and on medication by all nurses. Significantly more PNs gave advice to 

patients with an elevated HbA1c compared with those with an HbA1c <7%. However, blood pressure 

measurements or dietary advice aimed at decreasing energy, saturated fat and takeaway foods was not 

associated with patients having elevated systolic or diastolic blood pressures; and similarly dietary advice 

was not associated with patients having elevated total cholesterol levels. No associations were noted 

between nurses who had identified hypertension as a risk factor for diabetes-related complications and 

measurement of blood pressure, or between nurses who had identified smoking as a risk factor and 

knowledge of patient’s smoking status. In contrast, nurses who had identified stroke as a diabetes-

related complications (but not heart or peripheral vascular disease) were more likely to measure 

patient’s blood pressure, and knowledge of the importance of exercise was positively associated with 

PNs giving advice on physical activity. 

 

7.2.4 Contemporary nursing practice  

Despite the anticipated increase in range of activities for PHC nurses in the management of diabetes 

patients, including prescribing by DNS and nurse practitioners, a large proportion of PNs and most DNs 

practice within a narrowly defined role. Currently, unlike historic district nursing practice in NZ where 

nurses provided PHC care for individuals and communities,27 most DNs carry out specific tasks primarily 

on wound care and opportunistic foot assessments. In addition, health promotion is often focused on 

local aspects of wound healing rather than practice based on the principles of PHC or a comprehensive 

preventative model with a focus on decreasing major CV risk factors for CV events (including peripheral 

vascular disease) and neuropathy which is likely to improve blood flow and healing of ulcerated areas.  

 

The practice for PNs was wider than that of DNs with more assessments (other than foot) carried out, 

particularly if patient consultations were based on special programs. Furthermore, patients consulted by 

PNs were more likely to receive advice on diet and physical activity, be referred for retinal screening and 

telephoned about blood test results compared with patients consulted by district and specialist nurses. 

In addition, about two-thirds of PNs either carried out the complete Get Checked special assessments or 

equally with GPs, despite the historic tendency for the scope of PNs to be moulded around that of GPs.40 

A large proportion of PNs involvement in special program assessments also demonstrates the success of 
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funding reimbursements to the general practice regardless of whether the GP or PN carry out these 

assessments and has most likely increased PNs participation in diabetes assessments and the overall 

management of diabetes patients. This increased involvement in practice nursing is more akin to the 

principal aims of achieving health equality for all and meeting the aims of the PHC Strategy in providing 

population-based disease prevention health care as described by Finlayson et al.321  

 

Although it is more difficult to ascertain the scope of SNs nurses, given the small number of CCM nurses 

sampled and practicing in Auckland and combining CCM nurses with DNS for all analyses, it could be 

argued that diabetes knowledge and scope of diabetes practice for DNS is similar to that of GPs (and 

nurse practitioners in the US). This included a focus on reducing diabetes-related risk factors and advice 

related to medication, tailored to each patient’s health profile and addressing more urgent concerns 

rather than general health assessments such as foot checks and less patient referrals to other PHC 

providers. This was more evident when responses on specific knowledge and management practice 

questions were viewed separately between the two groups of specialist nurses, with a greater 

proportion of DNS displaying more knowledge of risk factors for diabetes and its complications, 

diagnostic tests and the underlying pathology of both type 1 and 2 DM, while CCM nurses showed a 

more general awareness of best practice such as awareness of the national guidelines on management of 

type 2 DM but less frequent use of the guidelines and less specific diabetes knowledge. 
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7.3 Strengths of Survey  

 Originality & high response rate 

This was the first comprehensive cross-sectional survey (attaining a very high (86%) response rate) that 

documented nursing assessments and care provided for diabetes patients living in a large urban area and 

compared demographic (including workforce ethnicity) and clinical management details between the 

major groups of PHC nurses involved. The very high response rate was attributed to: the addition of a 

luxury perfumed soap (or pen for male nurses) to the invitation letter; a follow-up telephone call; the 

offer of a koha (petrol voucher) in recognition of the time spent to complete the survey and it was 

viewed as valuable by participants. 

 

 Calculation of diabetes patients consulted by nurses  

The number of diabetes patients living in a large urban area and consulted by nurses working in 

community setting was calculated and showed that PNs consult the largest number of patients, while 

SNs consult the most patients per nurse on any given day. This information can be used for future 

planning, funding, workload, training and educational opportunities. In addition, aspects of the NZ PHC 

Strategy, introduced in 2001, were quantitatively evaluated, particularly on PHC nursing post-registration 

qualifications and involvement in special assessment programmes (Get Checked, Careplus and Green 

Prescription). 

 

 Access to internet & electronic patient information  

Access by each of the three nurse-groups to computerised patient notes, internet and email were 

documented and disparities highlighted along with inferences made on the lack of electronic 

communication between all PHC professionals involved in the care of the same patient.   

 

 Factors associated with best practice  

This was the first survey to report on predictors for foot screening, weighing patients, measuring blood 

pressure, assessing and documenting tobacco use and on elevated HbA1c and total cholesterol levels in 

diabetes patients consulted by nurses in a community setting. Results showed the need for further 

investigation to identify other factors associated with foot examinations as recommended for those at 

risk of foot ulcers and amputations,341 342 such as patients removing footwear and prompting 

examination.  

 

 Knowledge held by nurses 

Despite the small number of CCM nurses in the survey, they displayed a good knowledge of diabetes and 

were managing diabetes patients comparable with that of DNS, with the exception on one nurse who 

worked with children, despite considerable differences in their education pathways, diabetes experience, 
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fundamental philosophical differences in approaches to health care provision and differences in the 

populations they served.  

 

 Opportunistic health promotion 

Further, almost 10% of PNs sampled work at Accident and Medical Clinics. Those PNs are in an ideal 

setting for health promotion, free assessment consultations, screening and other health services during 

point-of-care consultations for diabetes patients, and those at risk of type 2 DM seeking acute care and 

who are not enrolled in a PHO.  

 

 Validity of data 

Generally, good correlations existed between stated routine assessments and care given with actual 

assessments and care carried out during diabetes consultations, aside from foot examinations (Appendix 

F, Table F1). SNs over-estimated routinely examining feet and DNs under-estimated this activity, possibly 

because they realised after the consultation that they had actually visualised patient’s feet while giving 

wound care as opposed to consciously planning to examine patient’s feet.  

 

 
In summary, this survey provides a comprehensive overview of the knowledge and role played by PHC 

nurses in the management of diabetes care provided to a multicultural and urban population of diabetes 

patients in NZ. Furthermore, results from this survey will add a valuable contribution to the relatively 

sparse body of quantitative international research on the role nurses play in the overall community 

management of diabetes patients. 
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7.4 Limitations of the Survey  

7.4.1 External validity 

This survey primarily represents urban-based PHC nurses (practice, district, DNS and CCM) and may not 

reflect nursing management practices in rural areas. The proportion of NZ European nurses sampled was 

comparable with national data on the proportion who worked in community settings45 providing 

confidence in the generalisability of data on their demographic details, diabetes knowledge and work 

practice. However this was not the case for Māori nurses. Only a very small proportion of the total 

number of Māori nurses who work in rural or community settings in NZ45 were sampled, showing that 

most work outside of Auckland, and therefore findings may not be representative of Māori nurses who 

work in community settings outside of the greater Auckland region.  

 

7.4.2 Internal validity 

Selection Bias 

Selection bias is unlikely to have occurred due to the very high, 86% response rate, the random sampling 

of nurses and the availability of 86% of patient records. We can be reasonably confident that the sample 

of nurses and inferences made about them and their practice activities represent practice, district and 

specialist nurses working throughout the greater Auckland area. In addition, the patients sampled 

represent a random selection of diabetes patients consulted by nurses and therefore characteristics, 

recorded information and clinical information is expected to be representative of patients with diabetes 

living in Auckland and other urbanised areas of NZ. 

 

Sample Size 

The sample size was sufficient to detect between nurse-group comparisons. However, the strength of 

intra-group comparisons was often lacking, despite differences in comparative categories particularly for 

DNs, due to the small number who consulted patients. Similarly, the number of patients sampled was 

sufficient to detect comparative group associations, but not intra-groups comparisons, particularly for 

those consulted by DNs. Over sampling DNs, who collectively consulted the least number of diabetes 

patients sampled, may have overcome this limitation although the number of patients consulted by each 

group was not known prior to this survey. A difference between groups was also found regarding more 

sensitive questions on how valued and supported nurses felt, despite the tendency to under-report 

socially undesirable responses and highlights the different responses. Interactions were also detected 

when examining associations between knowledge and management activities in PNs because of their 

larger sample size. In addition, characteristics and nursing management activities of SNs sampled are 

consistent with findings reported on DNS from the UK and the Netherlands, diabetes educators North 

America and PNs from the UK, described in (Section 2.4). No similar surveys have been reported on DNs.  
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Patient records were lacking for some biological indices, limiting analyses and detection of weak 

associations when examining risk factors associated with nursing assessments and management 

activities. 

 

The effects of clustering tend to result in the false-positive detection of associations between variables 

due to the reduction in standard errors and narrow CIs around the RR or OR for outcome variables. 

However, the effects of clustering, due to 65 of the 117 nurses who consulted diabetes patients on the 

randomly selected day consulting more than one patient, were controlled for using SUDAAN in the 

nurse-patient analyses.  

 

Confounding 

Confounding is a potential limitation and was controlled for in the multivariate logistic regression 

analyses after outcome variables were found to be significantly associated with best nursing practice in 

the univariate analyses. Final models were constructed with patient demographic confounders, age, sex 

and ethnicity followed by the single addition of potential confounding variables and each identified 

confounding variable included as a covariate; thus providing confidence in the true effect of outcome 

variables associated with best practice.  

 

Data analyses 

The large number of data analyses performed when analysing data from cross-sectional studies increases 

the likelihood of type 1 errors.  Because of this, findings were correlated with other reports and further 

research is required to replicate original findings.  

 

Information Bias / Measurement error  

Measurement error was another potential limitation of the study, particularly regarding information 

reported from the self-administered questionnaires on specific diabetes education, post-graduate 

qualifications and routine practice activities (collected during the telephone interview). An over- or 

under-estimation of demographic and practice activities, respectively, may have occurred as nurses were 

not asked to provide a written record to validate this information. Therefore data on age and educational 

qualifications were compared with previous NZ PN survey data,272 and that collected annually by the NZ 

Nursing council, to assess for reliability and consistency. This showed the proportion with post-graduate 

qualifications was similar to that reported nationally for all registered nurses.45 In addition, effort was 

made to attain a high response for data on age by categorising this variable in-line with the NZ census 

survey, although this limited mean age calculations and comparisons with most international nursing 

data on age.  
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Demographic and health related information on patients consulted was reported from electronic or 

written records by the respondents. These minimise recall bias or non-differential misclassification of 

data and are expected to be most valid. Information collected on patients consulted and consultation 

details were limited to the previous seven days to aid recall of those activities, and if follow-up telephone 

interviews were required they were planned as close as possible to the initial core interview. In addition, 

questions were asked directly from the questionnaire and probes or retrieval cues were given in a 

systematic way during all interviews to guide nurses to patient’s records or aid recall of routine 

management activities and care provided during typical diabetes consultations. 

 

Questions on knowledge of diabetes may not reflect true knowledge held by nurses as recall of this was 

out of usual context and therefore knowledge responses were examined for association with related 

management activities to check for consistency. Despite this, questions considered basic core knowledge 

of diabetes, such as overweight as an important risk factor for type 2 DM and retinopathy as a 

complication of diabetes, were recalled by almost all nurses, although they do fit into a diabetes 

framework and are more likely to be recalled during a diabetes survey. In contrast, questions relating to 

CV events such as complications of diabetes were correctly recalled by a much smaller proportion of 

nurses, especially stroke. Although the nurses sampled may have recalled more CV risk factors if this had 

been a survey on CVD, they ought to have been aware of the similarities in the underlying pathology and 

management between type 2 DM and CVD.  

 

Social desirability bias may occur in responses to questions regarding attitude and management 

activities. Furthermore, telephone interviews are reportedly less effective in eliciting responses to 

sensitive questions than face-to-face interviews and increases the potential for 'social desirability 

information bias'.283 Despite this, questions on how valued and supported nurses felt (Appendix D, 

Questions 5a to 5c) were answered by all respondents and significant differences were found between 

groups of nurses showing that not all nurses responded in the same way.  

 

Impressions such as asking nurses about their routine activities are typically less accurate than recording 

actual activities or referring to written records.283 Differential and non-differential measurement errors 

were assessed by the collection of two sources of information on management activities. During the core 

telephone interview, and without prompting, all nurses were asked about what assessments, activities 

and care they routinely provided during diabetes consultations (Appendix D, Questions 1d to 1f).  The 

same or similar questions were repeated about patients consulted by nurses on the randomly selected 

day, while they referred to written documentation on assessments and activities actually carried out and 

by recent memory recall. For the questions on actual activities carried out, nurses were prompted in 

order to direct them to recorded information and to aid recall (Appendix E, Questions 9a to 10c). A select 

number of comparisons were made between the two sources of information to test for agreement using 
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chi-square analyses. In general, good agreement was noted particularly for weighing patients and 

measuring blood pressure although not for foot examinations for SNs and DNs who over- and under-

reported this activity, respectively. Both PNs and DNs also under-estimated giving foot protection advice 

while SNs over-estimated this, summarised in (Appendix F, Table F.1).  

 

To further decrease potential measurement error only recorded and reported information on actual 

consultation activities for individual patients was used in the univariate and multivariate models and in 

the regression analyses to decrease an under-estimation of associations between dependent and 

independent variables examined.  

 

Questions with a defined set of answers weakens the ability to elicit relevant responses.283 Because of 

this, several questions were designed where respondents were able to add additional comments by 

completing 'other' fields allowing participants to qualify their responses, and potential processing errors 

were minimised by systematic and numerical coding by the PI. Furthermore, it was anticipated that some 

questions were irrelevant to one or other of the nurse groups and respondents were directed to fill those 

fields with 'NA' (not applicable). For example PNs working in Accident and Medical Clinics where patients 

are not enrolled or registered (Appendix C, Questions 8a to 8d), and DNs are not involved in special 

programs such as Green Script or Get Checked (Appendices C and D, Questions 12a to 12c and 1f). Future 

qualitative research involving in-depth interviews among a smaller but representative group of nurses 

would add to these findings and help to identify gaps in present knowledge and practice between the 

groups of nurses and with other models of care.    

 

Respondents tend to cluster answers around whole number i.e. 50 and 100% and select more extreme 

responses,283 therefore a range of numbers or percentages were used in the self-administered 

questionnaire (Appendix C) and extreme multi-choice and Likert score responses were combined for 

analyses (i.e. 'always' and 'often' or 'never' and 'rarely') to reduce this potential random measurement 

bias.  

 

7.4.3 Other limitations  

Due to the small number of CCM nurses practicing in Auckland and sampled at the time of the survey, 

they were combined with DNS for all analyses which lead to some unexpected results regarding SNs 

knowledge and scope of practice around diabetes. For example, one CCM nurse who displayed a poor 

knowledge of diabetes worked solely with children and was not required to work with patients with 

diabetes as a separate DNS employed by the service provider managed all diabetes patients. However, 

this anomaly influenced results with small numbers of categorised SNs.  
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Information was collected over two years ago, and since that time, systems have been put in place for 

GPs and PNs to measure the five-year CV risk in patients. However it is not known if PNs and SNs (who 

work in general practice) have access to this software and if more are now targeting CV risk factors than 

during the survey period. Further research on current access to the internet and email and to ascertain 

reasons for its lack by all groups of PHC nurses along with use of CV risk assessment systems by PNs and 

SNs would update and compliment these findings.  

 

In summary, the greatest limitations of the survey were: potential information bias on nurses self-

reported information particularly on post-registration qualifications and routine diabetes activities; the 

small number of CCM nurses sampled skewing results for SNs; the small number of patients consulted by 

DNs limiting intra-group strength of associations and the inability of the cross-sectional study design to 

determine causation. Furthermore, the findings are less likely to represent all PHC Māori nurses working 

in urban areas in NZ given the small number of Māori PHC nurses working in Auckland and those 

sampled. In addition, data were missing for the majority of patients on BMI, lipids and renal function 

limiting analyses related to those risk factors or markers for diabetes-related complications.  
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7.5 Significance of Findings 

7.5.1 Public health implications 

The burden of diabetes in NZ continues to grow with increasing proportions of overweight and obese 

adults, an aging population and improved management of those with diabetes.3 There is a lack of 

specialist health professionals to manage diabetes in NZ including diabetologists, specialist diabetes 

nurses and dietitians.12 For these reasons it is important to recognise the potential for PHC nurses as a 

large health professional group and with appropriate training and educational opportunities, to be 

further developed and utilised in the overall management of diabetes in the community. PHC nursing 

encompasses a wide range of nursing roles in a variety of different community settings and this survey 

targeted the main three groups involved in the management and care of diabetes patients. 

 

Role of PHC nurse in diabetes management in NZ 

This is the only cross-sectional survey in NZ that has randomly sampled a large number of PHC nurses in a 

large urban area since the PHC Strategy was introduced in 2001 and evaluated specific aims that involved 

PHC nurses. PHC nursing was considered vital in achieving the aims of the PHC Strategy in developing a 

population‐based approach to health care and reducing health inequalities and improving health 

outcomes for all New Zealanders.1 Central funding and initiatives (including special assessment 

programmes) were provided to develop a more comprehensive role for PHC nurses, of which PNs make 

up the largest group. The aims of these new initiatives were to develop an expanded nursing role in the 

provision of PHC so that PHC nurses could work with other health professionals in delivering culturally 

appropriate and socially acceptable high‐quality services that are universally available and accessible to 

all New Zealanders.1  

 

Practice nurses 

Findings from this survey show that PNs make an important contribution to the overall management of 

diabetes patients and carry out about 60% of diabetes consultations by nurses in the community. This 

number (over 120,000 per year) is nearly half the number of diabetes consultation made by GPs each 

year. The latter calculation is based on the most recent NZ Health survey ( 2006/7) of 57,200 people with 

diabetes living in the three DHB areas of Auckland343 who reportedly consult their GP five times per 

year.294 On average each PN consults one diabetes patient a day and 26% of all PNs consultations were 

special programme assessments (Get Checked (11%) or Careplus (8%) - initiated after the PHC Strategy) 

and the majority of PNs gave health promotional advice. 

 

In addition, PNs represent a stable workforce and a large majority are motivated to continue working 

with diabetes patients and receive more training and education in the management of diabetes patients 

with GPs, and also gain the knowledge and skills to advise patients on health promotion independently 
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of GPs. This survey also supports patient survey reports of the increasing acceptance of patients with 

diabetes to consult PHC nurses.343  

 

For these reasons PNs will benefit from educational and training opportunities to enable them to 

become more knowledgeable about the principles and aims of population health, primary, secondary 

and tertiary prevention of type 2 DM and CVD, so that they can develop effective strategies, within the 

context of the primary care organisation they work in, to reduce patients CV risk factors and evaluate the 

effectiveness of new management strategies. Areas for development include: increasing the proportion 

with post-registration qualifications to bridge the gap with PNs in the UK; improve knowledge and 

management of CV risk factors (to that of SNs); follow recommended guidelines on motivational 

interviewing and setting goals with patients and increased use of Green Prescriptions. PNs are suited to 

assess all patients’ risk of developing type 2 DM and work with GPs in developing strategies to promote 

primary prevention (risk factors), as well as recognition and reduction of risk factors associated with 

complications in those with type 2 DM in order to reduce the burden of diabetes-related complications. 

Moreover, 90% of PNs had access to a private room when consulting diabetes patients showing that 

some previously identified barriers reported by the NZ Nurses Association in developing an expanded 

PHC role344 were either not present or had been overcome in the majority of practices in Auckland. The 

findings from this survey have highlighted successful initiatives of the PHC Strategy (as outlined above) 

and areas where further development is required. Further development of PNs within PHC organisational 

structural is required particularly in governance, mobile services, and trialling of diabetes clinics, 

multidisciplinary PHC teams, group education, patient support groups within a NZ setting, and for 

minority groups.  

 

District nurses 

Although DNs consulted only 18% of all diabetes patients sampled they were involved with a greater 

proportion of patients with diabetes-related complications, or at higher risk of these, and need to be 

able to access baseline patient information and have ongoing training and educational opportunities to 

increase their knowledge of predictors of diabetes and CVD to that of SNs. There is an urgent need for 

the adoption of suitable models of chronic care health provision for district nursing services that are 

embedded within PHC organisations rather than secondary care. With appropriate organisational 

structural changes, shared information systems and greater educational opportunities, DNs would be 

expected to demonstrate greater capacity in the management diabetes patients within the context of 

family and community health care provision.  Improvements would be expected in identifying all CV risk 

factors, developing the skills to establish, evaluate and follow-up goals set with patients with the aim of 

reducing patient’s overall CV risk, as recommended practice particularly regarding tobacco use, 

cardioprotective diets and physical activity139 and help coordinate care. 
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In addition, the majority of patients consulted by DNs on any given day were NZ Europeans, despite a 

greater proportion of DNs having more Māori and Pacific patients registered with their services. Further 

research may help identify factors associated with ethnic disparities in patients consulted, including age, 

ethnic disparities among those who require wound care at home, and those who are more likely to 

access mobile PHC nursing services. 

 

DNs are one of the few nursing groups who have the unique opportunity to work with patients and their 

extended family within their own home. The findings from this survey have highlighted major barriers for 

DNs to participate in, and expand, their nursing role within the context of PHC, existing organisational 

constraints, and as part of a multidisciplinary PHC team providing a mobile health service. These include 

their alliance with secondary health care services and lack of opportunities for increasing communication 

with primary care providers (GPs and PNs) regarding patient baseline information, limited access to 

internet and email, lack of specialist support (with the exception of dietitians) and educational 

opportunities that historically were provided by specialist diabetes nurses. They require organisational 

support and suitable training on assessing and working with families on health promotion, adopting a 

cardioprotective lifestyle and wider socio-economic issues rather than continuing their present limited 

nursing role with a focus on wound care. A home nursing model recently trialled in general practices in 

South Auckland involving specialist PHC nurses led to an increase in: reviewing patient records, record 

sharing between secondary and primary care providers, social service advocacy and in patient self-

care.345 An examination and adoption of improved models of mobile PHC nursing provision and their 

alignment with general practices would be expected to improve communication, coordination between 

health care providers and quality of care for patients requiring home nursing care.     

 

Specialist nurses  

SNs displayed the best knowledge of diabetes, associated risk factors and risk of complications, and their 

education and knowledge was similar to that of nurses specialising in diabetes in the UK, Europe and the 

US. Despite this, there is room for the majority of SNs to increase their knowledge of effective 

management strategies to decrease the proportion of patients smoking,128 133 247 and to improve 

individual lipid profiles and blood pressure to within recommended levels to reduce patient’s CV risk.139 

Historically in NZ, DNS are mentored by diabetologists (which reflects their focus on blood glucose 

control). SNs in turn have overseen, or have been involved in, the diabetes education (regardless of their 

training or experience) of DNs and PNs, and need to be aware of their influence in the continuing 

education and advancement of knowledge and effective management of diabetes and CVD for PNs and 

DNs across both secondary and primary health care systems. The findings from this study highlight a 

trickling down effect of knowledge passed on from DNS to PNs and DNs (who showed the least 

knowledge in most areas). DNs also receive the least support from SNs and this may explain why their 

knowledge was generally less than that of PNs. For these reasons, SNs need to have opportunities to 
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continuously update their diabetes knowledge, develop skills to critically appraise findings from major 

studies that have implications for managing patients with diabetes and in reducing the incidence of type 

2 DM. For example, they need to be aware of, the ongoing debate and recommended levels for HbA1c, 

blood pressure and lipids, and achieve reductions in smoking in-line with patients exiting large overseas 

RCTs.  

 

Patients  

Findings show that nurses were able to identify HbA1c as a risk factor for diabetes-related complications, 

focused more on patient’s HbA1c status and assessed and discussed BGLs if patients had an elevated 

HbA1c level compared with smoking status, blood pressure and lipids. The least knowledge by nurses 

was on individual lipids and smoking, with less focus on these CV risk factors during the consultation. 

Smoking status for a proportion of patients was not even known, and of the patients who smoked, less 

than half were asked if they would like to stop. A lack of improvement in HbA1c and CV risk factors in 

one trial highlighted the inappropriate focus on further reducing HbA1c in those with lower HbA1c levels 

rather than on CV risk factors.228 

   

7.5.2 Education  

It would seem reasonable to expect all PHC nurses to have a core PHC knowledge; previously suggested 

as understanding population health and health determinants, equity issues, community assessment and 

empowerment, health promotion, collaborative action and working with diverse groups and 

management of patients with chronic care conditions.321 Survey findings highlight the necessity for a 

greater proportion of PNs (including those not considered the 'diabetes nurse') and DNs to be offered 

opportunities to pursue training and education that include those outlined above and within the context 

of community and population health to expand their nursing roles and fully realise their role in PHC 

provision. Ideally, all PHC nurses should have the same opportunities as hospital-based nurses to 

undertake post-graduate education and training that includes a reasonable number of paid study days 

and the continuation of funding from the Ministry (available since 2003) and now DHBs (who fund 

hospital and PHC nurses),321 and for those intending to pursue nurse practitioner accreditation. Despite 

the existing funding streams for PHC nurses, only 21 nurse practitioners, 30% of the total number, were 

working for PHOs or in community settings in 2010,45 similar to that reported in 2008.321 Ongoing 

evaluation of the proportion of nurses who attain post-graduate qualifications is imperative to highlight 

differences between different groups of nurses and make international comparisons.  
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7.5.3 Implications for general practice and service providers  

Primary health care nursing workforce   

In total, 43,826 registered nurses were working in NZ in 2010, 92.5% were female and 40% were aged 

>50 years, with most self-identifying as NZ Europeans or Pakeha, 6.3% as Māori and 3.2% as Pacific.45 The 

findings from this survey provide information on a large sector of the PHC nursing workforce, which was 

previously lacking that limited predictions for future workforce requirements, and for education and 

training to further develop an expanded role for PHC nurses321 to realise the full vision of the PHC 

Strategy introduced at the beginning of the century. 

 

PNs and DNs are a stable, experienced, largely female workforce, almost half of whom have post-

graduate qualifications and most work at least three days per week. Most nurses sampled, including PNs, 

felt supported and valued in their management of diabetes patients. PNs consult the majority of diabetes 

patients seen by nurses in community settings and on average consult one diabetes patient per day. 

Although GPs are primarily responsible for most diabetes patients, a large proportion of PNs now share 

this responsibility, particularly regarding special programme assessments, follow-up of patients and in 

providing lifestyle advice. Furthermore, most displayed a good knowledge of the association between 

elevated HbA1c and microvascular complications, felt confident in giving lifestyle advice and most 

wanted to pursue further diabetes education. In addition, a large majority of GPs were reportedly 

supportive of an expanded PN role regarding diabetes assessment consultations, as PNs were cost 

effective, saved GPs time, increased PNs satisfaction and were increasingly accepted by patients.321 

Recent national data indicate that almost 23% of children and 30% of NZ adults visit a PN without 

consulting a GP.343 Despite this, findings from the current survey have highlighted areas of practice that 

could be improved for a significant proportion of PNs and DNs including increased: awareness and use of 

national diabetes guidelines; recording patients BMI, assessment or measurement of patient’s CV risk 

(including those at risk of type 2 DM), and implementation of proven or recommended strategies to 

support patients in reducing those risks. For example they could set and follow-up on specific goals with 

patients, give opportunistic point-of-care motivational education and advice on effective behavioural 

modification techniques to enact positive lifestyle behaviours. 

 

Barriers reported by PNs against further expanding their role have included increased demands on their 

time321 (also evidenced by less time spent with established patients than in the 1990 NZ survey),272 an 

increase in administrative work particularly in writing reports, having a larger number of sick patients 

enrolled, meeting patient’s needs and a lack of paid release time for further study.321 Furthermore, 

existing funding streams through general practice have been criticised by PNs and PHC nurse leaders as 

replicating a gatekeeper relationship and hindering delivery of nursing services or promotion of 

autonomous practice.321 In addition, some funding is targeted for primary care providers who have 
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patients with elevated HbA1c, lipids and blood pressure, financially rewarding those providers having 

patients with poor control and disadvantaging those who manage their patients well.  

 

The survey results and the most recent national nursing data45 show an aging PN workforce. This 

highlights the need for a well-organised PHC nursing career pathway to attract new graduate nurses into 

PHC with appropriate mentoring, support and educational opportunities.321 An internship similar to that 

for other professional groups has been suggested along with high quality new graduate PHC nursing 

placements.321  An increase in PN involvement in planning, policy development and governance of their 

practice or service,321 involving mentoring, inter‐professional education, and leadership is vital in the 

development of a successful PHC nursing role.346  

In addition, other district nursing models have been proposed that would bring PNs and DNs together to 

provide care congruent with that proposed in the PHC Strategy. One model has been introduced in some 

selected rural and urban areas in NZ347 and in the UK.348 This involves the alignment (and usually 

employment) of DNs (or mobile PHC nurses) by general practices offering a platform for both clinic (PNs) 

and mobile nurses (DNs) to work together in providing nursing care to patients enrolled with the practice 

or PHO. Mobile patients are expected to attend the practice for clinic nurse consultations while patients 

who are unable to attend the practice are consulted at home by the mobile nurse. District nursing in the 

UK has undergone major transitional changes329 and problems have been highlighted particularly on 

power inequities related to the employment of mobile nurses (or DNs) by GPs, although more recently 

DNs have developed a business-like working relationship with GPs.348 

 

Clinical Implications  

There is potential for nurses to receive training in assessing patient’s smoking status and to inquire at 

every consultation of those who do smoke as to whether they wish to stop.193 All PHC nurses should be 

encouraged or required to complete the on-line training to register as 'Quit Card' providers that enable 

patients to receive free nicotine replacement therapy,349 and give appropriate advice and counsel 

consistent with the most effective cessation intervention therapies247 to ensure a high proportion of 

patients successfully achieve cessation rates similar to the exit points in the ACCORD128 and ADVANCE133 

trials.  

 

Further emphasis on all CV risk factors is required by the majority DNs and a large proportion of PNs, in-

line with the present findings that show the focus is largely on management of HbA1c.  

 

Information systems 

Although CV risk guidelines and the PREDICT program for calculating patients CV risk prediction, based 

on the Framingham CV risk scores, have been introduced into general practices since the survey was 
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carried out, there is only limited evidence about the use of these databases and programs by PNs. One 

report found PNs completed 8% of patient CV risk assessments using PREDICT350 and another reported a 

fourfold increase in its use after software installation and related education.351 During the survey period 

DNs had the least access to patient information, despite having more patients with CV risk factors and 

markers for diabetes-related complications, such as elevated serum creatinine, and actual complications. 

Ideally, DNs should have access to patient’s CV risk status and participate in setting, and following-up on 

goals made with patients to reduce their CV risk.  

 

Only 78% of PNs and DNs sampled had access to the internet and even less had access to emails (54% of 

PNs and only 18% of DNs). While these percentages are likely to have increased since the survey, this is a 

major barrier to communication with other PHC nurses and health professionals involved in the care of 

diabetes patients (and increasingly with patients). These findings indicate the lack of internet and email 

access are major barriers to accessing information, keeping abreast of latest research findings, 

recommended clinical practice and networking with other PHC nurses – highlighted in a report from the 

College of Nurses Aotearoa which encourages its use in discussing professional issues and information 

sharing.352  

 

Along with internet and email access for all PHC nurses, the implementation of the equivalent of 'Care 

Cards' shared between specialist diabetes nurses and PNs in the UK, described in (Chapter 2), may help 

to achieve seamless communication between all health professionals and health care workers involved 

with individual diabetes patients and their families. Ideally, this could be a brief one-page resume, 

electronic, easily printed out by support staff and part of each patient’s computerised notes. It could 

include individual patient baseline information (including relevant socio-medical details), goals set with 

patients in reducing diabetes-related risk factors, associated complications and patient’s progress along 

with other health and social services involved. This would particularly include and facilitate DNs, who 

provide a mobile service and consult several patients each day, especially as 79% consulted patients for 

the first time and 67% carried out administrative work in their car, the patient’s home or in a large 

shared office or workroom.  

 

Future developments 

Survey findings indicate fewer Māori and Pacific nurses move into PHC nursing and particularly practice 

and district nursing, which was a specific aim of the PHC Strategy. Although, a greater proportion of PNs 

and SNs were of Asian ethnicity than that reported earlier in a non-randomly selected PN and nurse 

leader survey carried out at the same time.321 It is of particular concern that so few practice and district 

nurses were Māori based on the premise that Māori were best cared for by Māori given their common 

cultural knowledge to improve clinical competency.353 Teamwork, multidisciplinary care and 

complementary practice were suggested as necessary along with good leadership, shared values, and a 
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patient centered approach.321  Further research is required to identify factors associated with a lower use 

of multidisciplinary teams for PNs and DNs in NZ, compared with PNs in the UK and several European 

countries.354 

 
 
7.5.4 Implementation of the Primary Health Care Strategy and PHC nursing  

PHC has been restructured with the aim of reducing inequalities in health care and to curtail escalating 

costs associated with chronic care conditions and particularly diabetes. Implementation of scholarships 

for rural and Māori nurses to pursue master degrees was clearly successful in that seven of the nine CCM 

nurses had post-grad qualifications and a greater proportion had Masters degrees compared with DNS. 

Despite this, survey findings highlight disparities in that Māori PHC nurses were still under-represented in 

Auckland with only 3.8% and comparable with the 2.5% who worked for Māori providers prior to PHC 

Strategy.47  

 

A 2007 report on nursing developments in PHC, using interviews with a 'purposeful' sample of PNs and 

nurse leaders, noted four areas for further development of the role of PHC nursing in contributing to PHC 

Strategy. These included the continuation of funding PHC service and PHC nursing education, leadership, 

mentoring and governance.321  

 

Results from this survey showed good retention of PNs and DNs (an increase since that reported by the 

NZ nurses organisation in 2006),344 and supported by comments by PNs surveyed regarding the lack of 

opportunity to move to 'good' practices. Furthermore, reported barriers to PNs further developing their 

roles included GP-nurse relationships and a lack of support by GPs.321 However findings from this survey 

showed nearly 80% of PNs felt 'always or often' valued and almost 90% stated their suggestions 

regarding the management of diabetes patients were 'always or often' taken seriously, although the 3-

5% of PNs, who did not feel valued or supported, made strong and memorable points about the lack of 

support and value they perceived from GPs and practice managers, which may explain why this was 

emphasised in the non-randomly sampled PN and nurse leader survey.321   

 

Future development of nursing in primary health care  

PHC nursing is a specialist area of practice that includes those working in general practice (presently 

PNs), mobile nurses (presently DNs and attached to secondary services) and specialist nurses who 

manage diabetes patients.  There is a need for future development and strategic planning for PHC 

nursing to work within complex and multifactorial PHC systems355 356 and across different nursing groups 

(presently PNs, DNs, specialist nurses (DNS, CCM nurses) and nurse practitioners (including specialist and 

leadership roles). This includes evaluation of current funding (central, DHBs PHOs and independent 

providers), remuneration for PHC nurses, training and educational opportunities. The latter requires 
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clear guidance on core knowledge321 of the principles of population and PHC provision, health 

determinants and reducing inequities and individual risk for common chronic health care conditions.357 

358 This requires a core knowledge of, prevention and screening for those at higher risk  for common 

chronic health conditions (including common cancers – cervix, breast, bowel) associated with age, sex, 

ethnicity, socio-economic-work status and lifestyle (smoking status, diet and physical activity). Although 

this survey was limited to assessment of diabetes knowledge, screening for and management of 

diabetes, findings could appropriately transpose to CVD and other common chronic health conditions 

(including respiratory), mental health (particularly depression which is associated with diabetes),197 and 

recognition and early detection of common cancers. This is particularly important, given the current 

disparities in prevalence, early detection, treatment and survival from several common chronic 

diseases.359  

 

Ideally, training and educational opportunities in diabetes and health promotion should be offered to all 

PNs given that diabetes and pre-diabetes conditions are so prevalent. During the survey several PNs 

commented that they were not the 'elected diabetes nurse' and therefore were not presented with 

diabetes education or training opportunities. Despite this, they were involved in consulting diabetes 

patients usually when the 'diabetes nurse' was not working or was busy.  

 

The development of PHC nursing, with advanced roles in NZ, includes prescribing the full array of 

medications (presently piloted in four sites by DNS in NZ)360 required by many patients with type 2 DM to 

lower their risk of diabetes-related complications, and parallels the UK, US, Canada and Australia, which 

are moving in the same direction as in NZ.321 However, perceived barriers include the continual 

employment of PNs by GPs, recruitment and retention of PNs, ill-defined career pathways, high 

workloads and lack of remuneration.321 

 

Further research and examination of the comprehensive PHC model of care 

Very few PNs were involved in diabetes clinics, perhaps because patients in NZ, who historically pay a-

fee-for service for GP consultations, prefer to make their own appointment at a convenient time.  

Information was not collected on patients who attended support groups, although a small number of 

CCM nurses were involved in community group education programmes and a small proportion of PNs 

and SNs referred patients to organisations offering exercise facilities or those supporting Green 

Prescriptions.   

 

In summary, the survey findings have documented progress on PHC nursing initiatives, and provided 

information for the PHC nursing workforce on capacity and capability along with ideas for the further 

development and expansion of the PHC nurse role (particularly that of PNs and DNs) to realise the full 

vision for PHC nurses in the realisation of comprehensive PHC nursing in NZ. Further investigation on 
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developing effective PHC organisational systems that include all groups of PHC nurses, a multi-

disciplinary PHC team approach with seamless communication, rectifying gaps in post-registration 

qualifications along with mentoring and leadership roles, establishing new graduate nursing career 

pathways in PHC and increasing the proportion of nurses working towards attaining prescribing rights in 

diabetes management would complement these findings and provide current information for further 

diabetes health workforce development.  
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7.6 Conclusion and Recommendations 

 

7.6.1 Main conclusions  

 

 PNs consult the greatest proportion of patients consulted by nurses in the community, while SNs 

have a better knowledge of diabetes and associated risk factors for diabetes complications and are 

more likely to target smoking and give advice on risk factors, diet and medication than PNs and DNs.   

 

 Most nurses show a sound knowledge of weight as a major risk factor for type 2 DM, and elevated 

BGLs or HbA1c as a risk factor for diabetes-related complications and microvascular complications.  

 

 A lack of knowledge was evident for CV risk factors (particularly smoking and individual lipid profiles) 

and associated complications by all nurse-group and especially among PNs and DNs. 

 

 Findings from the survey show that a large majority of PNs and most DNs practice a selective or 

reductionist PHC model of practice (including that of diabetes evidenced by the focus on BGLs or 

HbA1c control) rather than the envisaged comprehensive PHC model. 

 

 Many DNs were not aware of the special health promotion programs such as Get Checked or Green 

Script, less than half the SNs participated in Get Checked and very few nurses wrote out Green 

Prescriptions for patients they consulted. 

 

 DNs have the least access to patient information and a large proportion did not have access to 

patient’s baseline risk factor status and relied on old-fashioned paper patient files despite their 

patients having more diabetes-related complications than those consulted by PNs and SNs. They are 

not integrated into primary care, lack support from primary and secondary specialist services and are 

expected to care for diabetes patients with complications and other co-morbidities largely on their 

own. 

 

 The majority of diabetes patients consulted by PHC nurses had a systolic blood pressure, total 

cholesterol or HbA1c measurements above the recommended levels and about twice as many 

patients smoked as those who had completed the two large recent ACCORD and ADVANCE trials.   
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7.6.2 Clinical recommendations  

 

1.     The focus on risk factor management by PHC nurses should shift from HbA1c to include all CV risk 

factors, with particular emphasis on reducing major CV risk factors – smoking cessation (including 

registering as Quit Card providers), diet (with specific recommendations based on the national guidelines 

and related to patient’s risk profile), physical activity and Green Prescriptions. The inclusion of the 

mnemonic 'ABC' (A1c, blood pressure and cholesterol), adapted to include smoking and exercise in 

health promotion education may assist PHC nurses and patients. 

 

 

2. All PHC nurses need to be aware that smoking is most strongly associated with CV events and 

premature mortality and is the most important risk factor to target during all consultations.  All PHC 

nurses should be 'Quit Card' providers and be able to advise on, and organise the most effective 

pharmaceutical interventions to assist patients when they wish to stop smoking. In addition, they should 

be aware of the most successful supportive interventions and refer to, or provide information on 

appropriate social and community support. Follow-up, evaluation, documentation and discussing 

progress with all other health providers is crucial in maximising cessation attempts by patients.  

 

 

3.    The lack of access to the internet email for a large proportion of all PHC nurses is of particular 

concern and is a major barrier to seamless communication between health providers and with patients. 

Provision should be made for all PHC nurses to have full access to computers, the internet and email 

including those in isolated and rural areas to provide: access to electronic patient information and 

management systems; communicate and share information with other health professionals providing 

care for individual patients; disseminate information to patients and their peers and provide a platform 

for discussion and support on professional issues.  

 

 

4.  Organisational changes are required in district nursing to ensure their inclusion in PHC 

organisations, access to communication systems and their expansion into long term management of 

chronic conditions and social advocacy for patients within the context of community, family or Whānau. 
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7.6.3 Policy recommendations  

 

1. More effective PHC systems approach and management is required to reduce CV risk factors and 

substantially increase the proportion of patients attempting to stop smoking, given that over half of 

patients with recorded information had an elevated HbA1c, systolic blood pressure or total cholesterol 

and smoking rates were at least double that for diabetes patients existing trials overseas.  

 

2.  PHC nurses need to be able to prescribe, or have easy access to prescriptions for essential 

pharmaceutical therapy to assist patients who wish to stop smoking.  

 

3. The large proportion of PNs involved in special program assessments shows the success of 

changing funding reimbursements for the general practice rather than limiting it to the consultant GP 

and should be continued. Additional funding should be targeted toward providers who manage their 

patients well especially in reducing smoking rates among their patients in-line with levels achieved 

internationally or based on the number of patients who do stop smoking, given that smoking rates differ 

by ethnicity, age and demographically.  

 

4. Funding for appropriate ongoing education and training targeted at PHC nurses be continued to 

realise the full potential of PHC nursing and vision of the PHC Strategy. PNs still lag behind their UK peers 

in holding post-graduate qualifications and DNs generally displayed the least amount of knowledge and 

yet consult more patients with diabetes-related complications and associated risk factors. 

 

5.  Provide resources for accessible and easy to use research-based websites relevant to PHC nursing, 

diabetes care and other chronic care conditions.  

 

6. Health care providers should investigate and trial other district nursing care models, such as those 

that incorporate principles of chronic care management, and those that are aligned with general 

practice, PHOs and independent providers, to complement the present secondary service care model.  

 

7. Nurses surveyed listed over 30 diabetes courses they had attended in Auckland as there is no 

national post-graduate diabetes program or qualification in NZ limiting comparisons on quality and core 

content.  Core knowledge on major risk factors for CVD and type 2 DM should be incorporated into all 

undergraduate nursing programs and most post-graduate courses.  

 

8. Provision of education and training for all PHC nurses on issues that they would like to know 

more about. For example DNs wished to have more education on understanding minority cultures, 

probably reflecting the additional challenges they face while working with people from different cultures 
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and consulting them within their own homes, while SNs wanted more research updates. This reiterates 

the importance for all PHC nurses to have an understanding of the core principles of PHC provision 

including that of cultural competency and having access to key contemporary modalities of 

communication such as access to the internet, evidence-based clinical databases and appropriate web 

sites along with supporting one another and sharing information electronically.  
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7.6.4 Further research  

 

 To explore reasons for differences between the different PHC nurse groups and identify barriers that 

limit new graduates moving into PHC nursing. 

 

 

 Survey current access to the internet and email, ascertain reasons for nurses who still do not have 

full access and document the frequency and type of electronic communication between PHC nurses 

and other health professionals.  

 

 

 To explore innovative ways to communicate with patients using electronic social media (Face-book) 

and social networks to provide information, education and support within the context of 

organisational follow-up and recall systems. 

 

 

 Investigate and report on the developing role of PHC nurses including their involvement in special 

programmes and prescribing, so they can build capability and increase their impact in the overall 

management of diabetes patients. 

 

 

 Monitor knowledge of CV risk factors by PHC nurses and consider strategies to increase their use of 

effective interventions in smoking cessation. 

 

 

 Develop, implement and evaluate the effectiveness of group diabetes care programs in reducing CV 

risk factors and increase self-management among patients. 

 

 

 Identify factors associated with ethnic disparities in patients consulted by DNs including patients who 

are more likely to access mobile nursing services. 

 

 Further investigation for developing an extended role for DNs, as mobile PHC nurses, and adopting 

effective models in management of chronic care health conditions. 
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Appendix F 
Table F.1 Comparison of stated routine activities with actual patient management activities during diabetes consultations, by nurse group. 

Variable and level 
Type of Nurse 

Total Nurses 

Practice Nurses  District Nurses Specialist Nurses 

Routine activity /  
Actual Assessment or Activity 

Intention /  
Actual 

% 
Intention /  

Actual 
% 

Intention /  
Actual 

% 
Intention /  

Actual 
% 

P-value 
compare nurses 

Intention  /  Private room   Yes  
Total (N)                                 No 

                                                   p-value 

132 / 141 
2    /  11 
 

94 
18 

0.03 

 
 

 58 / 60 
      0 

97 
0 

190 / 201 
2    /  11 
 

95 
18 

0.04 

0.54 
- 

Intention / Weigh patient   Yes  
Total (N)                                 No 
                                                 p-value 

93 / 127 
8   / 26 
 

73 
31 

0.001 

0   / 6 
1  / 41 
 

0 
2 

0.45 

50 / 60 
1  /  5 
 

83 
20 

0.28 

143 / 193 
10   /  72 
 

74 
14 

<0.0001 

0.28 
0.003 

Intention / Blood Pressure Yes  
Total (N)                                 No 
                                                 p-value 

111 / 140 
7    / 13 
 

79 
54 

0.083 

0   /  9 
11 / 38 
 

0 
29 

0.12 

54 / 65 
     0 
 

83 
0 

165/ 214 
18  / 51 
 

77 
36 

0.0001 

0.29 
0.14 

Intention / Assessed feet    Yes  
Total (N)                                 No 
                                                 p-value 

21 / 46 
35 / 107 
 

46 
33 

0.33 

9   / 13 
26 / 34 

69 
76 

0.70 

30 / 56 
0   /   9 
 

54 
0 

0.09 

60 / 115 
61 / 150 
 

52 
41 

0.20 

0.58 
0.005 

Intention / Foot advice        Yes  
Total (N)                                 No 
                                                 p-value 

4   / 25 
37 / 127 

16 
29 

0.27 

0    / 3 
15 / 44 

0 
34 

0.17 

9  /  23 
4  / 42 
 

39 
10 

0.046 

13 / 51 
56 / 213 
 

25 
26 

0.92 

0.15 
0.075 

Ask about SMBG  Total (N) Yes                                    
        Assessed BGLs               No 
                                                 p-value 
        Does Pt SMBG               Yes  
                                                 No 
                                                 p-value                       
       Discuss SMBG                 Yes  
                                                 No 
                                                 p-value 

39 / 83 
27 / 68 
 

47 
40 

0.55 

4  / 31 
2  / 15 
 

13 
13 

0.98 

37 / 60 
0   /  5 
 

62 
0 

0.29 

80 / 174 
29 / 88 
 

46 
33 

0.18 

0.003 
0.24 

63 / 81 
44 / 64 

78 
69 

0.27 

21 / 30 
12 / 13 
 

70 
92 

0.14 

47 / 60 
2   /  5 
 

78 
40 

0.29 

131 / 171 
58  /  82 
 

77 
71 

0.39 

0.70 
0.21 

31 / 79 
24 / 64 
 

39 
38 

0.86 

9 / 31 
5 / 15 
 

29 
33 

0.78 

38 / 58 
2   /  5 
 

66 
40 

0.31 

78 / 168 
31 / 84 
 

46 
37 

0.22 

0.041 
0.82 

Total sample of patients (N) 153 47 65 265 

No. of nurses consulting patients  (N) 78 23 16 117 

Abbreviations: SMBG, self-monitor blood glucose;   BGLs, blood glucose level;    Pt, patient.      
*Columns show number of nurses who stated they routinely carry out assessments compared with actual activities carried out during patient consultations.  
P-value showing significance of variation in percentages among subgroups, from the log-likelihood chi square value. Sudan was applied to adjust for the effects of clustering. 


