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Abstract 

Introduction 

Type 2 Diabetes Mellitus (T2DM) is recognised as one of the most challenging 

public health problems of the 21st century with the number of people with T2DM 

rapidly increasing worldwide. While the efficacy of interventions in preventing 

and improving T2DM outcomes has been well established, there has generally 

been quite poor uptake, implementation and translation in populations, 

particularly in Low and Middle-Income Countries (LMICs). This thesis aims to 

evaluate the implementation of behavioural interventions for the prevention and 

self-management of T2DM and to identify the key factors required to improve 

their uptake in real-world settings. 

 

Methods 

This Ph.D. thesis includes a systematic review of real-world diabetes prevention 

programs implemented in the last 15 years as well as a comprehensive 

implementation evaluation of two cluster randomised controlled trials: 1) the 

Kerala Diabetes Prevention Program (K-DPP), India and 2) the Australasian 

Peers for Progress – Diabetes Project (AusPfP-DP), Australia. This thesis 

utilises two existing evaluation frameworks (RE-AIM and PIPE) and has 

developed a novel evaluation logic model to identify the provider-, participant- 

and community-level factors that are most relevant for the successful 

implementation of real-world diabetes programs. The provider-level factors are 

further investigated. 
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Summary of the key findings 

The systematic review identified that program intensity plays a major role in 

weight loss outcomes. However, low-intensity interventions that have high 

uptake—both in terms of good coverage of invitees and their willingness to 

accept the invitation—can still have considerable impact in lowering diabetes 

risk in a population, even when effectiveness in weight loss is low or moderate.  

 

The findings from the implementation evaluation of K-DPP demonstrated that 

the intervention was feasible and acceptable in changing lifestyle behaviours in 

high-risk individuals. The intervention was delivered as per protocol and there 

was high adherence to the intended design and delivery of the intervention by 

peer leaders. The communities’ trust in the local partnering institute and the 

commitment of the local political leaders were important in facilitating the high 

uptake of the program. 

 

The findings of the implementation evaluation of AusPfP-DP show that peer 

support programs are feasible, acceptable and can be used to supplement 

treatment for patients motivated to improve behaviours related to diabetes. 

However, program planners need to focus on the participation component in 

designing future programs. 

 

Finally, the use of the two evaluation frameworks allowed a comprehensive 

evaluation of a diabetes prevention and self-management program, from the 

provider-, participant-, community- and public health- perspectives. 



v 
 

 

Conclusion 

The research contained in this Ph.D. thesis highlights several important findings 

required to improve the uptake and wider implementation of diabetes prevention 

and self-management lifestyle interventions in real-world settings. Future 

implementation research needs to identify effective recruitment and program 

implementation strategies for targeting both reach and program participation. 

Rigorous evaluation should be a central feature of the implementation of 

prevention and self-management programs. More rigorous reporting of program 

components is needed to evaluate programs to assess the practical value of the 

diabetes interventions.  
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Preface 

This thesis was written as “Thesis with Publication”. Chapters 1, 2, 6 and 8 were 

written specifically for the thesis. Chapters 4, 5 and 7 are presented as published 

manuscripts specifically written for this thesis. Chapter 3 includes text from the 

three published articles (Chapter 4, 5 and 7). 

 

The systematic review presented in Chapter 4 was led by me and was 

specifically conducted as part of this doctoral research. I am the primary (and 

corresponding author) on this review and was primarily responsible for the 

planning, execution and managing the publication. This systematic review is 

published in the Implementation Science Journal and was ranked as one of the 

top ten most influential articles in implementation science in 2015. Since its 

publication, it has been cited more than fifty times. 

 

The analysis contained in Chapter 5 and 6 are based on the data from K-DPP, 

which is a cluster randomised controlled trial of a peer-led, group-based lifestyle 

intervention for the prevention of type 2 diabetes in the State of Kerala, India. 

This trial was funded by the National Health and Medical Research Council 

(NHMRC), Australia (Project Grant ID 1005324) and was led collaboratively by 

the University of Melbourne and the Sree Chitra Tirunal Institute for Medical 

Sciences and Technology (SCTIMST), Kerala, India. Principal investigators, co-

investigators, and project staff were involved in different aspects of the trial 

including writing the original grant proposal, obtaining funding, developing and 

delivering the intervention, data collection, and project management. When I 
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started my Ph.D. in 2012, K-DPP had already been funded. K-DPP received 

ethics approval from the collaborating institutes before I started my Ph.D. 

However, I have contributed to the ethics amendment to the K-DPP study 

protocol, following its pilot testing. I led the implementation evaluation of K-DPP 

including conceptualising the evaluation design; developing the evaluation logic 

model; and developing evaluation tools, data dictionaries, and a step-by-step 

guide for data collectors. The design of the implementation evaluation was 

developed in parallel to the intervention design refinements phase. 

 

I reviewed the literature to identify the best practice in designing an 

implementation evaluation of a behavioural intervention suited for the K-DPP 

context. I then developed the implementation logic model followed by the 

development of the K-DPP evaluation data collection tools (Appendix 1-7). I also 

developed the data collection guide for data collectors to assist them in 

collecting data from the control participants (Appendix 8). 

 

Due to my former nationality status as a Pakistani citizen, I was not able to 

obtain a visa to travel to India for data collection. However, I was deeply involved 

in the data collection process and this included my attendance at weekly video 

conferencing sessions with the K-DPP (Indian) intervention team and active use 

of collaborative tools including shared google drives and Dropbox folders to 

facilitate real-time collaboration.  
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Once data was collected and entered in the data management software by the 

Indian team, I cleaned and validated the data for both intervention and control 

participants (N=1007). All data discrepancies were resolved by regular 

communication with the intervention team. I then, performed descriptive and 

statistical (where applicable) data analysis for Chapter 5 and 6.  

 

I led the K-DPP implementation evaluation manuscript (Chapter 5), and was 

primarily responsible for the planning, execution and managing the process of 

publication. I am the primary (and corresponding) author on the K-DPP 

implementation evaluation manuscript, which is published in the Implementation 

Science Journal. 

 

The analysis contained in Chapter 7 is based on the data from the American 

Academy of Family Physician Foundation (AAFPF)-funded AusPfP-DP, which 

is a cluster randomised controlled trial of a group-based, peer support program 

to improve diabetes self-management in people with T2DM in Victoria, Australia. 

Principal investigators, co-investigators, and project staff were involved in 

different aspects of the trial including designing the AusPfP-DP and delivering 

the intervention, data collection, and project management. When I started my 

Ph.D. in 2012, the AusPfP-DP had already been implemented and the project 

was in the phase of collecting 12-month end of intervention data from 

intervention participants. While an evaluation questionnaire was developed to 

gather information on participants’ experience with the peer-led groups, as such 

a comprehensive implementation evaluation was not planned for AusPfP-DP. I 
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conceptualised and designed the AusPfP-DP evaluation logic model based on 

the existing data and conducted retrospective data analysis to report on the 

implementation evaluation. Although, a retrospective approach was not ideal, it 

allowed the in-depth analysis of intervention components. I led the 

implementation evaluation manuscript (Chapter 7) and was primarily 

responsible for the planning, execution and managing the process of 

publication. I am the primary and corresponding author of this publication, which 

is published in the BMC Public Health Journal.  

 

I formulated the overall objective and aims of this Ph.D. research and wrote all 

my chapters and publications with constructive feedback from my supervisors 

and study investigators (where applicable). 

 

For all three publications (Chapter 4, 5 & 7) that are part of this Ph.D thesis, I 

wrote the first draft, conducted the data analyses, incorporated the feedback 

from co-authors, revised the draft, submitted the final version to the journal, 

addressed the editor’s and reviewers’ comments, and submitted the revised 

versions to the journal. I contributed to 65% of the content of the systematic 

review (Chapter 4), 75% of the content of the K-DPP implementation evaluation 

manuscript (Chapter 5), and 70% of the content of the AusPfP-DP evaluation 

manuscript (Chapter 7). Co-authors of these papers were involved in writing the 

original grant proposal, contributed to the study design, provided critical 

feedback on the draft manuscripts and approved the final version for submission 

to the journal.  
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I also presented my research findings at the national and international 

conferences listed on page xix. 

 

During this Ph.D. research, I also co-authored four published papers including 

three manuscripts related to the K-DPP study and one manuscript related to 

AusPfP-DP. These publications are included in appendices (Appendix 9-12). 
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Summary 
This chapter provides an overview of T2DM, its burden worldwide, as well as, 

in Australia and India. The chapter presents an overview of the major efficacy 

trials aimed at the prevention of T2DM in high-risk adults. It also provides a brief 

overview of diabetes self-management programs aimed at improving the 

management and control of diabetes in people with T2DM. This is followed by 

a description of the two research trials on diabetes prevention and self-

management that were utilised for this Ph.D. research. Finally, the chapter 

discusses the focus of this Ph.D. research by presenting its overall objectives 

and specific aims. It then provides a brief outline of Chapters 2 – 8. 

 

1.1 What is Diabetes? 

Diabetes mellitus, commonly known as diabetes, is a chronic disease that 

occurs due to defects in insulin secretion (i.e. “when the body cannot produce 

enough insulin”), or insulin action (i.e. “when the body cannot effectively use the 

insulin it produces”) or both (1, 2). The lack of insulin secretion or action, results 

in elevated glucose in the blood (hyperglycaemia) instead of utilisation of 

glucose in cells for energy, where it is used to create energy (1, 3). 

Hyperglycaemia although develops steadily and often remain unnoticed in the 

absence of the common symptoms of diabetes in the earlier stages, it is 

however, an important sign of diabetes (1, 4). Hyperglycaemia over time can 

cause both microvascular and macrovascular disease (4), and can cause long-

term damage to various tissues and organs, leading to life-threatening 

conditions and long-term complications such as cardiovascular disease, failure 

of different organs including nephropathy, neuropathy, retinopathy leading to 
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blindness and several other complications (1, 4). If left untreated, it can result in 

disability, loss of productivity, poor health-related quality of life and premature 

death (1, 5). According to the American Diabetes Association (ADA), diabetes 

can be classified into the following categories (4): 

1. Type 1 diabetes (due to absolute insulin deficiency)  

2. Type 2 diabetes mellitus (due to a progressive decrease in insulin 

secretion and insulin resistance) 

3. Gestational diabetes mellitus (diabetes diagnosed in pregnancy) 

4. Specific types of diabetes (due to other causes) 

 

The following section describes type 2 diabetes which is the most common type 

of diabetes. 

 

1.1.1 Type 2 Diabetes Mellitus 

T2DM (formerly called “non-insulin dependent” or “adult-onset diabetes”) is the 

most common type of diabetes, which accounts for around 90-95% of all 

diabetes cases (1, 6-8). In T2DM, inadequate production of insulin affects the 

ability of the body to respond to insulin. Hence, although there is still some 

insulin production, the insulin produced is not used effectively (also known as 

insulin resistance) (1, 3). 

 

T2DM was thought to be associated mainly with older adults, however, it is 

becoming prevalent in younger adults, adolescents and children (1, 5).  
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The symptoms of T2DM include lack of energy, extreme tiredness, excessive 

thirst, frequent urination, slow healing of wounds and blurred vision (1), 

however, the onset of T2DM is generally very slow and many people with type 

2 diabetes (PWD) are unaware of their condition and remains undiagnosed for 

many years (1).  

 

1.1.2 Diagnostic tests for Type 2 Diabetes Mellitus 

There has been considerable debate about the diagnostic criteria for 

appropriately diagnosing T2DM. According to the world’s leading health 

organisations including the World Health Organisation (WHO), diabetes can be 

diagnosed based on observing increased levels of glucose in the blood.  

 

Figure 1 shows the criteria for the diagnosis of diabetes based on the cut-off 

values as recommended by WHO (3) and ADA (4), and published by the 

International Diabetes Federation (IDF). According to the diagnostic criteria, 

diabetes should be diagnosed if one or more of the following criteria are met: 

1. Fasting plasma glucose >7.0mmol/L (126 mg/dL) 

2. Two-hour plasma glucose >11.1mmol/L (200 mg/dL) following a 75g oral 

glucose load 

3. A random glucose >11.1mmol/L (200 mg/dL) or haemoglobin A1c 

(HbA1c) >48mmol/mol (equivalent to 6.5%) 
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Figure 1: Diabetes diagnostic criteria 

 
Source: IDF Diabetes Atlas - 8th Edition (1)  

 

1.1.3 Pre-diabetes 

Pre-diabetes (also termed as ‘intermediate hyperglycaemia’) refers to 

intermediate conditions between normal blood glucose levels and T2DM (1). 

Although, not everyone with pre-diabetes progresses to T2DM, having pre-

diabetes does significantly increase the likelihood of progressing to T2DM (9-

11). The term “pre-diabetes” is further sub-categorised into “Impaired Fasting 

Glucose” or “Impaired Glucose Tolerance”. 

 

1.1.3.1 Impaired Fasting Glucose  

Impaired Fasting Glucose (IFG) refers to a condition in which fasting blood 

glucose levels (based on 2-hour plasma glucose test) are higher than normal 

but not high enough to be diagnosed as T2DM (12). According to the diabetes 

diagnostic criteria, the cut-off value for IFG is 140 mg/dL  (or <7.8 mmol/L), i.e. 

IFG value less than these cut-off values are considered normal (1). 
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1.1.3.2 Impaired Glucose Tolerance 

Impaired Glucose Tolerance (IGT) refers to a condition in which blood glucose 

levels are higher than normal and higher than in IFG but still not high enough to 

be diagnosed as T2DM (12). According to the diabetes diagnostic criteria, the 

cut-off value for IGT is >140 mg/dl to <200 mg/dL (or >7.8 to <11.1 mmol/L) (1). 

 

1.1.4 Risk factors for Type 2 Diabetes Mellitus 

Several important risk factors are known to increase the risk of developing 

T2DM. These include being overweight or obese, increasing age, low physical 

activity levels, poor diet (such as a diet high in fat and sugar), family history of 

diabetes, and excessive consumption of sweetened beverages (5). 

Furthermore, the risk of developing T2DM increases with age and varies 

between ethnicities. For example, several studies have reported that the 

prevalence of T2DM is 2 to 4 times higher in individuals from South Asia (i.e. 

India, Pakistan, Bangladesh, Sri Lanka etc.) as compared to Caucasian 

population (13-16). Table 1 summarises the most key modifiable and non-

modifiable risk factors of T2DM in general populations. 

 

              Table 1: Risk factors for T2DM (17) 

Modifiable risk factors Non-modifiable risk factors 

Central obesity / being overweight 
Demographic characteristics 

(age / gender) 

Physical inactivity / sedentary lifestyle Ethnicity 

Poor nutrition / unhealthy diet Family history of T2DM 

Smoking/tobacco/excessive alcohol 

consumption 
History of gestational diabetes 

Previously diagnosed with IGT or IFG 

(or both) 
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History of hypertension / abnormal lipids  

 

 

1.1.5 Complications of Type 2 Diabetes Mellitus 

PWD are at significantly high risk of developing complications (1, 18).  Many 

PWD find it challenging to manage their condition and have relatively poor 

glycemic control leading to complications such as cardiovascular disease, 

stroke, renal failure, nerve disease, blindness, inflammation of the tissues, foot 

ulceration and amputation leading to disability and/or premature death (1, 18). 

It is also common to have one or more complications at the time of the first 

diagnosis (19-21). The cost of care due to complications and comorbidities 

doubles the cost of treatment and puts an enormous burden on health systems 

(18). 

 

1.2 Global burden of Type 2 Diabetes Mellitus 

Despite the medical and public health advances in preventing T2DM in the last 

fifteen years, the incidence of T2DM continues to increase worldwide, making it 

one of the most challenging and greatest health threats of the 21st century (11, 

22). According to IDF, an estimated 425 million people between the ages of 20-

79 years had diabetes in 2017, accounting for 8.8% prevalence in this age group 

(1). The number of PWD is expected to increase to more than half a billion 

people (628.6 million) by 2045, increasing the global prevalence to 9.9% (1). A 

majority (90%) of all these diabetes cases are identified to have type 2 diabetes 

(1). As one of the predominant causes of premature death, loss of productivity 

and disability, diabetes was ranked among the top fifteen most common causes 
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of global disability-adjusted life years in 2013 (23). According to WHO, high 

blood glucose (attributed to diabetes) was marked as the third highest risk factor 

globally for premature mortality (24). According to IDF, there were 4.0 million 

deaths due to diabetes in 2017 (1), whereas more than half of PWD remained 

undiagnosed (1, 25). With the continuous rise in the number of new cases of 

T2DM, it has become one of the most common chronic diseases, or in the words 

of IDF, “is one of the largest health emergencies of the 21st century” (1). 

Furthermore, it poses an enormous economic burden on health systems 

worldwide (26, 27), accounting for USD 727 billion in 2017  globally, translating 

into approximately 12% ($1 for every $8 spent) of global healthcare expenditure 

dedicated to diabetes treatment and related complications (1, 6, 7, 28, 29). More 

alarmingly, there are 352 million people worldwide with IGT which puts them at 

high risk of developing T2DM in the future, adding more constraints on the 

health systems around the world (1, 9, 30).  

 

Without effective prevention and management programs, the impact of diabetes 

will continue to increase worldwide. Hence, reducing the global burden of T2DM 

is an overriding priority, and there is an urgent need to implement new 

population-wide effective lifestyle interventions to prevent the development of 

type 2 diabetes in high-risk populations.  

 

At the same time, effective and cost-effective interventions are needed to 

significantly reduce the impact of diabetes-related complications and improve 

outcomes for PWD, hence reducing the public health impact of T2DM.  
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The increase in T2DM is affecting both LMICs and High-Income Countries 

(HICs). Table 2 shows the top five countries/territories for a number of people 

(20-79 years) with diabetes in 2017 and as estimated in 2045. It also shows an 

estimated number of PWD in Australia as a comparison. 

 

Table 2: Top 5 countries/territories for the number of adults (20-79 

years) with diabetes in 2017 and expected in 2045 (1) 

Diabetes 2017 Diabetes 2045 

Rank 
Country/ 

territory 

PWD 

(millions) 
Rank 

Country/ 

territory 

PWD 

(millions) 

1 China 114.4 1 India 134.3 

2 India 72.9 2  China 119.8 

3 United States 30.2 3 United States 35.6 

4 Brazil 12.5 5 Mexico 21.8 

5 Mexico 12.0 4 Brazil 20.3 

- Australia 1.1 - Australia 1.6 

Source: IDF Atlas 8th Edition.   

 

1.2.1 Burden of Type 2 Diabetes Mellitus in High- Income 

Countries 

In most HICs, T2DM is also a leading cause of cardiovascular disease, renal 

failure, blindness and amputation (1). Furthermore, about 32.9 million people 

living with diabetes in HICs are undiagnosed (1), who if left untreated, can 

develop irreversible diabetes complications. Of all the diabetes-related deaths 

in adults worldwide in 2017, two-thirds (66.5%) occurred in HICs (1). According 

to the IDF, the average health spending due to diabetes in HICs in 2017 was 

estimated between USD 5,000 –USD 9,000 per person annually, compared to 

average USD 500 in LMICs (31).  
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1.2.1.1 Burden of Type 2 Diabetes Mellitus in Australia 

In Australia, diabetes is the fastest growing chronic disease, and more than 1.1 

million Australians are currently living with T2DM (22, 32). Importantly, whereas 

for every 5 cases of known T2DM, there are an estimated 4 cases that are yet 

to be diagnosed (33). According to IDF, the national diabetes prevalence in 

2017 was estimated to be 9.5%, among individuals age 20-79 years (1), which 

translates into an estimated $14.6 billion in total annual cost impact of diabetes 

in Australia (32). According to the Australians Institute of Health and Welfare, 

one million diabetes-related hospitalisations were recorded in 2015-16 (34). 

Many of these hospitalisations attribute to various diabetes complications, for 

example, in Australia, diabetes being a leading cause of preventable blindness 

(35), increasing cases of diabetes-related amputations (36), foot ulcers (34), 

and diabetic foot disease (37). Furthermore, 64% of diabetes-related deaths in 

Australia in 2011 were associated with chronic heart disease (38), which is a 

major complication of type 2 diabetes. 

 

1.2.2 Burden of Type 2 Diabetes Mellitus in Low- and Middle-

Income Countries 

There is a growing burden of T2DM in LMICs. It is recently that estimated 79% 

of all diabetes cases and 72.3% of all IGT cases worldwide, now live in LMICs 

(1, 17, 22). More alarmingly, there are approximately 179.5 million adults living 

with diabetes in LMICs who have developed diabetes but are yet to be 

diagnosed (1). Asia, in particular, has emerged as a central place for diabetes 
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cases in recent years, due to a rapid economic growth, urbanisation, nutrition 

shift and less active lifestyle becoming more common (17, 22, 39).  

 

In South-East Asia alone, currently, there are estimated 78 million people (8.5% 

of the adult population) living with diagnosed T2DM, while another 47.2 million 

people have developed T2DM but are yet to be diagnosed (1). By 2045, the 

percentage of those with diabetes is estimated to increase to over 11% in this 

region (1). Shaw and colleagues estimate that 36% of the anticipated global 

increase in PWD by 2030 is expected to occur in India and China alone (22). 

However, this will depend on factors such as the effectiveness of primary 

prevention and early detection of the disease. 

 

1.2.2.1 Burden of Type 2 Diabetes Mellitus in India 

According to IDF estimates, in 2045, India will have the highest number of PWD 

in the world (1). Currently, India has the second largest number of PWD (72.9 

million), after China (1, 40, 41). Given that, India is one of the most populous 

countries in the world, the increased burden of disease in India will affect the 

overall global burden of T2DM. In India, the national T2DM prevalence reached 

8.3% in 2011 (41), an increase from 7.1% in 2010 (10). Globally, India has the 

second largest number of adults (42.2 million) with undiagnosed diabetes (1). 

Furthermore, in India, the increasing prevalence and incidence of diabetes are 

also related to geographical distribution. For example, a high proportion of the 

population is affected by diabetes and pre-diabetes in Southern India as 

compared to the Northern part of India (42-44).  

 



43 
 

According to IDF, in 2017, India had approximately 24 million people with IGT 

(1), who are at high risk of progression to T2DM over a relatively short period of 

time as compared to most developed countries (45). The growth in T2DM 

prevalence and increasing number of IGT cases in India require urgent 

attention. Without effective strategies to prevent high-risk cases from 

progressing to T2DM, the burden of diabetes will continue to increase with 

substantial implications for costs and health care delivery in LMICs. 

 

1.3 Diabetes Prevention 

There is now substantial evidence suggesting that the risk of developing T2DM 

can be significantly reduced in high-risk individuals and in some individuals, 

even reversed (46). Furthermore, T2DM is associated with a number of other 

health-related conditions that can be prevented with the prevention of diabetes 

itself, hence, the importance of prevention and delay (47, 48).  The following 

section discusses the use of behavioural lifestyle interventions to reduce or 

delay the risk of developing T2DM, hence promoting T2DM prevention. 

 

1.3.1 Lifestyle and behavioural change approaches for diabetes 

prevention 

A number of randomised controlled trials (RCTs) have shown that the 

development of T2DM can largely be attributed to a few major lifestyle factors 

(Table 1). This includes obesity or being overweight, physical inactivity, poor 

diet, smoking and excessive alcohol consumption (17, 49, 50).  
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The landmark diabetes prevention studies initiated in late 90’s in Finland – the 

Finnish Diabetes Prevention Study (Fin-DPS) – and in United States – the US 

Diabetes Prevention Program (US-DPP) – have established that weight loss is 

the primary mechanism for reducing the risk of the development of T2DM (46). 

However, many overweight or obese individuals find it difficult to lose weight on 

their own. To address this challenge, several lifestyle interventions aimed at 

reducing the risk of T2DM in high-risk adults have utilised group-based 

behavioural change approach. In group-based approach, individuals with the 

same or similar condition (such as being overweight, obese or at high-risk for 

developing T2DM) come together as a group, at regular intervals to discuss their 

condition with other group members and provide/receive support to each other 

in adopting healthy behaviours (such as improving diet, increasing physical 

activity, reducing the consumption of alcohol or smoking etc.), have proven to 

be feasible, effective and cost-effective (46, 51, 52) in reducing the risk of 

developing or delaying the prognosis of T2DM (11). Such approaches seek to 

target one or more behavioural characteristics of their target population and 

educate and motivates them through motivational techniques (53), to change 

high-risk behaviours and improve lifestyle changes, hence reducing their risk of 

developing the disease (54). The following section discusses the examples of 

such lifestyle interventions for diabetes prevention. 

 

1.3.2 Diabetes prevention efficacy trials 

In the last two decades, several RCTs have shown substantial evidence that 

lifestyle interventions aimed at reducing weight through improvements in diet 

and increased physical activity, can significantly reduce the incidence of T2DM 
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in high-risk individuals (46, 55-58). This includes intensive lifestyle modification 

trials from the US (46), Finland (55), China (56) India (57) and Japan (58). These 

studies have demonstrated that lifestyle interventions can reduce the incidence 

of T2DM up to 67% among individuals at high risk of developing T2DM with 

generally good maintenance of the risk reduction for up to 20 years (59, 60). 

Table 3 provides a snapshot of these trials along with the outcomes in the 

intervention arm. These trials are further discussed in detail in the following 

section. 

 

Table 3: Efficacy of lifestyle interventions to prevent T2DM in high-risk 

individuals 

Year Country 
Study 

Name 

Initial Trial 
Sustained 

Reduction 

Study 

Sample 

Size 

Outcome 

(T2DM 

Incidence 

Reduction in 

intervention 

arm) 

Length 

of 

follow-

up 

(years) 

Incidence 

Reduction 

1997 China  
Da Qing 

Study 
577 51% 20 43% 

2001 Finland 

Finnish 

Diabetes 

Prevention 

Study 

522 58% 7 43% 

2002 USA 

US 

Diabetes 

Prevention 

Program 

3,234 58% 10 34% 

2005 Japan 
Japanese 

Trial 

458 

(males) 
67.4% N/A N/A 
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2006 India 

Indian 

Diabetes 

Prevention 

Program 

531 28.5% N/A N/A 

 

1.3.2.1 The Chinese Da-Qing IGT and Diabetes Study 

The Chinese Da-Qing IGT and Diabetes Study (Da Qing) was an RCT that 

aimed to evaluate whether diet and exercise interventions reduce the incidence 

of T2DM (56). In 1986, 110,660 individuals from 33 health centres from the Da 

Qing city in China, were screened for IGT and T2DM. Of these, a total of 577 

individuals with IGT from 33 health care clinics were randomised in one of the 

four groups: (i) diet only, (ii) exercise only, (iii) diet and exercise group, or (iv) 

control group. The follow-up measurements were taken at 2-year intervals over 

a 6-year duration. At the 6-year follow-up, the study showed that diet and/or 

exercise interventions led to a significant reduction in the incidence of T2DM. 

The cumulative incidence of diabetes at 6 years was 43.8% in the diet group, 

41.1% in the exercise group, 46.0% in the diet and exercise group as compared 

to 67.7% in the control group (56). In 2006, a 20-year Da Qing follow-up study 

reported that compared with control participants, those in the combined lifestyle 

intervention groups had a 43% lower incidence of T2DM over the 20 year period 

(59). 

 

1.3.2.2 The Finnish Diabetes Prevention Study 

Fin-DPS was one of the first RCTs to demonstrate that a lifestyle intervention 

can prevent T2DM in subjects with IGT (55, 61). One of the main purposes of 

the Fin-DPS was to assess the feasibility of intervention in primary health care 

(61). A total of 522 overweight individuals with IGT were randomised to either a 



47 
 

control or intervention group. The intervention participants were guided to 

improve nutrition and increase their physical activity aimed at reducing weight. 

The intervention was designed to deliver seven face-to-face sessions during the 

first 12-months followed by one consultation every quarter thereafter. The mean 

duration of follow-up was 3.2 years. The cumulative incidence of diabetes after 

four years was 11% in the intervention group and 23% in the control group. The 

study showed that the reduction in the incidence of diabetes was directly 

associated with changes in lifestyle. The overall risk of diabetes was reduced 

by 58% in the intervention group (55, 62). 

 

1.3.2.3 The United States Diabetes Prevention Program 

The US-DPP, a large multicentre prospective RCT recruited 3,234 adults with 

IGT, from 27 centres in the United States (46, 47). The study was designed to 

answer the following question: Does a lifestyle intervention program or 

treatment with administration of metformin prevent or delay the development of 

T2DM? Participants were randomly assigned to one of three interventions: (i) 

an intensive lifestyle modification program, (ii) metformin (850 mg twice daily), 

or (iii) placebo.  

 

In the intensive lifestyle program, the goals were to achieve and maintain a 

weight loss of at least 7% of initial body weight through calories reduction and 

increased physical activity. The intervention participants received core 

curriculum through 16 sessions delivered over 24 weeks followed by a face-to-

face contact every two months (totalling it to 22 sessions) with at least one 

telephone call between visits (63).  The average follow-up was 2.8 years. The 
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study demonstrated that the lifestyle intervention was significantly more 

effective than metformin in reducing the incidence of T2DM. In the lifestyle 

intervention arm the risk of developing T2DM was reduced by 58%, and 

metformin by 31% as compared with placebo (46). Furthermore, a 10-year 

follow-up of the US-DPP concluded that prevention or delay of diabetes with 

lifestyle intervention or metformin can persist for at least 10 years (51).  

 

However, the US-DPP program was resource-intensive (individualised one-on-

one consultations delivered by health professionals) and as such was not 

designed to test the effectiveness of lifestyle intervention or to be used in 

community settings (61, 63).  

 

1.3.2.4 Japanese Diabetes Prevention Trial 

The Japanese diabetes prevention trial evaluated the effect of achieving and 

maintaining healthy body weight on the incidence of T2DM in participants with 

IGT (58). Out of 458 male participants, 102 were randomly assigned to the 

intervention group and 356 to the control group. The intervention arm received 

detailed instructions on lifestyle behaviours such as diet and exercise. The 

cumulative 4-year incidence of T2DM was 3.0% in the intervention group 

compared to 9.3% in the control group. The risk reduction of diabetes was 

67.4% in the intervention arm. The study concluded that lifestyle intervention 

aimed at achieving healthy body weight in men with IGT is effective in preventing 

T2DM. 
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1.3.2.5 The Indian Diabetes Prevention Program 

The Indian Diabetes Prevention Program was a three-year prospective 

community-based RCT among an urban population with IGT, aimed at 

evaluating whether a lifestyle intervention can influence the progression to 

diabetes (57). A total of 531 individuals with IGT were randomised into one of 

the four groups: (i) advice given on lifestyle modification (LSM), (ii) treated with 

metformin (MET), (iii) given LSM and treated with MET, or (iv) control group. 

The intervention participants received individualised advice on healthy diet and 

regular physical activity. The median follow-up period was 2.5 years. The 

cumulative incidence of diabetes at 3-year was 39.3%, 40.5%, 39.5%, and 

55.0% in groups 1-4 respectively. The relative risk reduction of T2DM was 

28.5% in LSM, 26.4% in MET, 28.2% in LSM + MET as compared to the control 

group. The study concluded that both LSM and MET significantly reduced the 

incidence of diabetes in Asian Indian adults with IGT (57). 

 

As stated previously, long-term follow-up of three of these studies have shown 

sustained risk reduction of developing T2DM for up to 43% after 20 years follow-

up in the Da Qing study (59), 43% reduction at 7 years in Fin-DPS (64), and 

34% reduction at 10 years in the US-DPP Outcomes Study (DPPOS) (60).  

 

Furthermore, cost-effectiveness analyses of some of these lifestyle 

interventions have shown them to be highly cost-effective (51, 65) compared 

with drug treatment (51, 66), particularly when delivered via group-based 

approach (52, 67, 68), that significantly reduces the cost while still achieving 

similar weight loss outcomes (67).  
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However, it should be noted that these trials have generally only intervened with 

the IGT subgroup of people and not included other high-risk individuals such as 

people with pre-diabetes (but not IGT). Hence, these trials cannot be 

generalised to broader population subgroups. This issue is further discussed in 

the next section. 

 

1.3.3 Implementation of diabetes prevention efficacy trials 

The findings from the above-discussed trials demonstrate the effectiveness of 

structured lifestyle interventions aimed at reducing the risk of T2DM in high-risk 

adults with IGT, can significantly delay the onset of diabetes, even more 

effectively than drug treatment. However, the real population at risk of diabetes 

is much broader than this; yet the evidence about what to do with this much 

larger population in terms of routine program delivery is lacking (69). 

Furthermore, these efficacy trials have mainly focussed on outcomes (or internal 

validity) of these interventions. More detailed evaluation of external validity (i.e. 

interventions’ reach, its feasibility and acceptance among providers and 

participants and the enablers of and barriers to program adoption etc.) is 

required to understand the transferability of these trials to wider-populations. 

Without having an understanding of these important implementation 

components, the generalisability of these highly effective prevention trials would 

be limited to specific population groups and for specific settings and contexts, 

hence, hampering the population-wide health impact (70). 

 



51 
 

Hence, there is an urgent need for an evidence base for effective 

implementation and real-world translation of diabetes prevention programs to 

demonstrate that it is possible to achieve similar outcomes as in efficacy trials. 

It should also be noted that this evidence is particularly scarce for LMICs, where 

the majority of T2DM burden exists (1). Furthermore, there is an urgent need for 

effective, feasible and acceptable implementation approaches, aimed at 

delivering diabetes prevention lifestyle interventions that maximise the 

population-wide public health impact.  

 

A more detailed introduction to the field of Dissemination and Implementation 

(D&I) science is provided in Chapter 2. A systematic review of the 

implementation of diabetes prevention programs in the last fifteen years is 

presented in Chapter 4. Whereas, the findings of an implementation evaluation 

of a real-world diabetes prevention program is presented in Chapters 5 and 6. 

 

1.4 Diabetes Self-management 

Section 1.3 emphasised the importance of diabetes prevention as a means of 

reducing the risk of developing new cases of T2DM. If not controlled, pre-

diabetes (as described in section 1.1.3) can progress to T2DM. Once T2DM is 

diagnosed, it is equally important to control and manage it through lifestyle and 

behaviour changes so that the risk of developing life-threatening complications 

can be reduced or delayed.  

 

Besides the chronic nature of diabetes, its associated comorbidities and the 

onset of diabetes-related complications can compromise the psychological 
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health of PWD that affects their wellbeing, emotional health and the quality of 

life (71). It is well-established that adopting and maintaining a healthy lifestyle 

and behaviour changes such as healthy diet, regular physical activity, glycemic 

control, adhering to the prescribed medication and seeking timely medical care, 

collectively have been effective in preventing or delaying the risk of diabetes 

complications (18, 38, 72-76). Early diagnosis and effective management of 

some of the T2DM complications can also prevent them from becoming more 

serious (1). 

 

Importantly, much of the glycemic control and disease management remains 

with the person affected from the disease, also referred as “disease self-

management” (18), i.e. the ability of person in managing his/her disease in a 

way that is effective in minimising the risk of developing complications (72, 77) 

and improving their wellbeing and health-related quality of life. However, due to 

the complex nature of diabetes, PWD require ongoing assistance and emotional 

support to self-manage their diabetes. 

 

To assist with facilitating self-management of long-term illnesses, several 

mobile health interventions aimed at delivering information and health 

messages via mobile phone have been developed with the aim of promoting 

preventive healthcare (78-82). However, PWD often require additional support 

from a person who can understand the ongoing requirements of self-managing 

T2DM such as a person who has the same condition or disease (18, 38, 72, 83). 
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Hence, a major opportunity exists to improve the management of T2DM through 

“peer support” programs aimed at providing ongoing support to PWD by PWD, 

assisting each other in the daily management of T2DM, to reduce the risk of 

complications and improve the quality of life (84). 

 

1.4.1 Peer support 

Peer support refers to the provision of emotional and informational support, and 

practical assistance from people who have experiential knowledge of a 

condition, by assisting, enabling and supporting behaviour change required for 

improved self-management (18, 85-89). Traditionally, peers are usually 

community volunteers (including community health workers, lay health advisers, 

a family member or a friend) who have experienced the given condition and are 

willing to provide their support to other people with the same condition. Peers 

are not required to have specialised knowledge, nor to be medical experts or 

health professionals (18, 86, 87). 

 

Peer support programs are regarded as a promising approach in assisting PWD 

on an ongoing basis (90). There is a recent large body of evidence supporting 

the positive impact of peer support on improving self-management in patients 

with T2DM, such as adopting healthy behaviours due to increased knowledge 

and feeling of social connectedness (72, 74-76, 91-100), that can lead to better 

health outcomes (76). The “peer support” approach has been acknowledged by 

WHO as a feasible, cost-effective and flexible intervention for improving 

diabetes care and outcomes (101). 
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1.4.2 Diabetes self-management and peer support 

While peer support programs are widespread and well-researched, the wider 

implementation of effective peer support programs to improve diabetes self-

management have not been routinely evaluated or systematically adopted (74), 

and less emphasis has been given to understanding the implementation of peer 

support programs for diabetes self-management and control (102).  

 

In addition to evaluating interventions’ effectiveness, there is a considerable 

need for more research on factors that enhance the implementation of peer 

support programs and optimise outcomes in a real-world setting. Research on 

the feasibility of effective peer support programs in diabetes is sparse (72, 74, 

94) and there is still much to learn about how best to implement effective peer 

support programs. Without understanding the process of program 

implementation, there remains an uncertainty for program planners on how best 

to plan, design and implement the various components of a peer support 

program in a way that it achieves the desired outcomes (103-105).  

 

A more detailed introduction to the field of implementation research is provided 

in Chapter 2. Whereas, the findings of an implementation evaluation of a 

diabetes self-management program delivered through peer support, is 

presented in Chapter 7. 

 

1.5 Overview of the Ph.D. research 

This Ph.D. research aims to investigate the factors that enhance the 

implementation and translation of type 2 diabetes prevention and self-
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management programs and optimise outcomes in real-world settings. 

Embedded within larger trials, this doctoral research utilises two real-world 

cluster RCTs and reports on the implementation evaluation of a diabetes 

prevention and a diabetes self-management program, delivered through peer 

support. 

 

1.5.1 Ph.D. studies 

The two studies that were used for this Ph.D. research are:  

 

1) The NHMRC-funded cluster RCT of a peer-led lifestyle intervention 

program: the Kerala Diabetes Prevention Program (Grant ID 1005324), 

implemented in the state of Kerala, India between 2013 and 2016 (40). 

 

2) The AAFPF-funded cluster RCT of a peer support program for people 

with diabetes: the Australasian Peers for Progress Diabetes Project, 

implemented in Victoria, Australia between 2010 and 2012 (18). 

 

A brief description of these studies is provided below: 

 

1.5.1.1 A cluster randomised controlled trial of a peer-led lifestyle intervention 

program: the Kerala Diabetes Prevention Program 

The primary aim of the K-DPP intervention was “to evaluate the effectiveness of 

a peer-led, group-based lifestyle intervention on reducing T2DM incidence and 

improving the behavioural, psychosocial, clinical, and biochemical measures at 

24 months, compared with the control arm” (40). The primary outcome was the 

incidence of T2DM at 24 months. Secondary outcomes included changes in 

clinical, biochemical and behavioural risks factors known to increase diabetes 

risk, including weight, waist circumference, waist-to-hip ratio, systolic and 
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diastolic blood pressure, body composition measures, plasma glucose, HbA1c, 

total cholesterol, low-density lipoprotein (LDL) cholesterol, tobacco use, alcohol 

use, diet and physical activity at 24 months (106).  

 

The intervention curriculum was culturally adapted from the US-DPP (63), the 

GOAL program in Finland (107) and the Greater Green Triangle Diabetes 

Prevention Project (108) in Australia. The K-DPP intervention program involved 

four core components:  

1) a group-based peer support program consisting of 15 sessions for 

individuals identified as “high-risk” (following the administration of the 

Indian Diabetes Risk Score (value of >60), an oral glucose tolerance 

test and further assessments), 

2) peer-leader training and ongoing support for intervention delivery,  

3) diabetes education resource materials and,  

4) strategies to stimulate broader community engagement. 

 

The K-DPP study protocol, the cultural adaptation of K-DPP, baseline 

characteristics of participants and the main study outcomes at 24-months have 

been published previously (40, 106, 109, 110). 

 

1.5.1.2 A cluster randomised controlled trial of a peer support program for 

people with diabetes: the Australasian Peers for Progress Diabetes Project 

The AusPfP-DP, was one of the eight evaluation trials funded by AAFPF under 

the Peers for Progress initiative (http://peersforprogress.org) (5), with the aim to 

implement and evaluate a peer-led, group program to provide support to people 

http://peersforprogress.org/


57 
 

with T2DM in Victoria, Australia, directed towards the following four key peer 

support functions (18):  

1) assistance in daily management of diabetes,  

2) providing social and emotional support to PWD,  

3) promoting and supporting regular linkage to clinical care, and  

4) provision of ongoing and sustained support to assist with the lifelong 

needs of diabetes self-care management (85).  

 

The individual-level primary outcome was the cardiovascular disease risk using 

the United Kingdom Prospective Diabetes Study (UKPDS) risk equation (38, 

111). Secondary outcomes included clinical measures, quality of life, measures 

of support, psychosocial functioning and lifestyle measures (18). 

 

The AusPfP-DP study protocol and the main study outcomes have been 

published previously (18, 38). 

 

1.5.2 Ph.D. research objectives 

To evaluate the implementation of lifestyle interventions for the prevention and 

self-management of T2DM by identifying the key factors influencing their uptake 

and translation in real-world settings. 

 

1.5.2.1 Specific research aims 

Lifestyle interventions for diabetes prevention: 

Aim 1: To evaluate the uptake, implementation and translation of real-

world lifestyle diabetes prevention programs by: 
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a) Identifying the critical success factors for implementing diabetes 

prevention programs in real-world settings by undertaking a 

systematic review; 

b) Evaluating the implementation of K-DPP by assessing provider-, 

participant-, and community-level factors likely to affect its 

transferability to other settings and contexts; and 

c) Exploring the provider-level factors by examining the selection 

process of providers (or peer leaders), the effectiveness of peer 

leaders’ training in preparing them for intervention delivery, and 

their adherence to the intervention protocol in delivering K-DPP. 

 

   Self-management to improve diabetes outcomes: 

Aim 2: To evaluate the implementation of AusPfP–DP by assessing 

provider- and participant-level factors likely to affect its transferability to 

other settings and contexts. 

 

The knowledge generated through this research will improve the uptake and 

wider implementation of peer-led, group-based lifestyle interventions for 

diabetes prevention and self-management by enhancing our understanding of 

the successful program implementation in both LMICs and in resource-

constraints settings in HICs. 

 

1.5.3 Thesis Outline 

Chapter 2 includes a literature review of D&I science. It also focuses on research 

related to improving the prevention and self-management of T2DM. It then 
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discusses the two existing implementation evaluation frameworks that are 

utilised in this Ph.D. research. 

 

Chapter 3 presents the overall methodology used in this Ph.D. thesis while 

focussing on the methodology adopted in Chapter 4, 5, 6 and 7. 

 

Chapter 4 is a published manuscript that reports the findings of a systematic 

review that focuses on identifying the critical success factors for implementing 

diabetes prevention programs in real-world settings (Implementation Science, 

2015). Aim 1(a)  

 

Chapter 5 is a published manuscript that reports the findings of the 

implementation evaluation of K-DPP (Implementation Science, 2018) Aim 1(b) 

 

The next chapter (Chapter 6) explores the role and performance of providers 

(or peer leaders) in delivering K-DPP as per the intervention protocol. Aim 1(c) 

 

Chapter 7 is a published manuscript that reports the findings of the 

implementation evaluation of AusPfP-DP (BMC Public Health, 2018). Aim 2  

 

Chapter 8 presents the discussion and main findings of this thesis. The chapter 

also provides some recommendations and implications for practice.  
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CHAPTER 2: Dissemination and implementation 

science and the evidence base for improving diabetes 

outcomes 
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Summary 
 

Further to the implementation gaps discussed in Chapter 1, this chapter 

overviews the field of D&I science. It provides a brief overview of implementation 

research in relation to the evidence base for diabetes prevention and 

management programs. It then briefly overviews some of the key theoretical 

frameworks for implementation research and critically appraises the two 

evaluation frameworks (RE-AIM and PIPE) that have been utilised in this Ph.D. 

research. 

 

2.1 Dissemination and implementation science 

The field of D&I science has grown rapidly over the last decade (112, 113). 

Some of the recent developments in the field of D&I include the founding of a 

dedicated scientific journal (Implementation Science), new annual scientific 

meetings and conferences (e.g. Annual US Conference on the Science of 

Dissemination and Implementation), new funding programs from national health 

and medical research funding agencies, establishment of a Training Institute for 

Dissemination and Implementation Research in Health (TIDIRH), and a plethora 

of new academic programs (112-119). 

 

The D&I field is concerned with the adoption and integration of research findings 

into routine practice and policy (113). More specifically, ‘implementation 

research’ focusses on evaluating the methods that influence the utilisation and 

integration of evidence-based practices and programs in real-world settings, 

whereas the process of dissemination focusses on spreading this knowledge to 
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practice settings (112-114). The two underlined terms are further discussed 

below. 

 

Evidence-based practice: The Sicily statement on the evidence-based 

practice by Dawes and colleagues states that “evidence-based practice requires 

that decisions about health care are based on the best available, current, valid 

and relevant evidence" (120). Hence, evidence-based practice focuses on 

generating and utilising a scientific knowledge base (121-123), whereas D&I 

research ensures that evidence-based interventions are applied and integrated 

in routine practice to achieve the maximum population-wide benefits (124). 

 

Real-world Context: ‘Real-world’ contexts here refers to healthcare policy and 

practice (e.g. community settings where health research findings are applied in 

practice including primary healthcare, work organisations, churches, and 

schools etc.) (69). 

 

There have been many attempts to define the scope of the field of D&I science 

(125, 126). Many terms are used interchangeably in the literature to define this 

discipline such as implementation research, translational research, 

dissemination science, research translation, and knowledge translation (115, 

125-127). Indeed there are more than ninety different terms that have been used 

to describe the term ‘knowledge translation’ alone, such as knowledge 

exchange, knowledge transfer, knowledge utilisation, knowledge integration 

and knowledge brokering (115, 128). The following section describes the 

concept of “implementation research” which is relevant to this Ph.D. thesis. 
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2.1.1 Implementation research 

The U.S. National Implementation Research Network defines implementation 

as a “specified set of activities designed to put into practice an activity or 

program of known dimensions” (129). It originates from the Latin word “implere”, 

the word “implement” means “to fulfil” or “to carry into effect” (130). 

 

Implementation research (also known as implementation science) is a rapidly 

growing field of study in a range of disciplines (115, 127, 131, 132). The WHO 

defines, implementation research as “the scientific inquiry into questions 

concerning implementation” (131). The U.S. National Institutes of Health defines 

it as “the study of methods to promote the integration of research findings and 

evidence into healthcare policy and practice” (133). Further, the Centre for 

Disease Control defines it as “the systematic study of how a specific set of 

activities and designated strategies are used to successfully integrate an 

evidence-based public health intervention within specific settings” (115, 134). In 

summary, implementation research systematically examines the methods that 

influence the adoption and integration of evidence-based programs in real-world 

settings (69, 115, 117, 135-137).  

 

2.1.1.1 Aim of implementation research 

Implementation research aims to close the gap between research and practice 

by identifying the facilitators and barriers that influence the successful 

implementation of evidence-based interventions and by translating these 
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interventions into routine healthcare practices to improve population health 

outcomes (115, 130, 138).  

 

This is typically done through a (139): 

1) Systematic adoption of effective research validated under controlled 

experimental environment (such as RCTs); 

2) Translation of evidence-based interventions to practice conditions where 

the programs, guidelines or tools will be utilised (such as routine 

healthcare settings) (140); and 

3) Investigation of the feasibility, acceptability and effectiveness of 

interventions in these new settings.  

 

As a result, evidence-based interventions can be successfully incorporated into 

routine healthcare practice (141) by identifying ‘why” and “how” interventions 

work in real-world settings (142). Unless such an evaluation is made, it is hard 

to determine whether the effect that an intervention has achieved is 

compromised by an inadequate implementation (143). For example, if a 

program has not been fully implemented, but has produced positive outcomes, 

it would be of considerable interest to know whether the outcomes be improved 

further by stronger implementation of the intervention. Alternatively, a program 

that has been implemented fully but still does not produce positive outcomes, 

may suggest the intervention as designed is ineffective. However, it also raises 

the question whether there is something related to implementation that the 

program planners could have done differently (143). 
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A systematic adoption and implementation of programs, is critical to ensure that 

the proven efficacy trials, when translated into routine practices, continue to 

produce effective outcomes for diverse settings and populations. (144)  

 

2.1.1.2 Why implementation research is needed 

It has been estimated that it takes on average 17 years to incorporate evidence-

based interventions into routine healthcare practice to the extent where patients 

can benefit (145-147). Furthermore, only half of all interventions that are shown 

to be effective, reach the wider population (144-146, 148, 149).  While there is 

a general consensus between researchers and practitioners on the importance 

of implementation research (127, 145, 147, 150-153), clearly, the integration of 

evidence-based interventions into routine healthcare practice remains limited 

(144, 154) with only a small proportion of research evidence is translated to 

routine practice (127, 145, 152, 153). As a result, many people fail to receive 

the care that has been shown to be effective (149, 155, 156), hence, hampering 

the achievement of population-wide health benefits. This research-practice gap 

is evident at multiple levels, i.e. from prevention to disease management 

interventions and across settings and populations (144, 149). 

 

Implementation research attempts to close the research-practice gap by 

examing whether new programs or interventions that are effective in a specific 

setting, are feasible and acceptable to practitioners, patients and communities 

in other settings and contexts, and whether they have potential to achieve wider 

public-health impact (69, 115, 138, 157). 
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Failure to understand the facilitators and barriers that influence successful 

implementation and adoption of an intervention, will likely to affect its 

transferability to other settings and scalability to populations (11, 136, 158). 

Hence, a comprehensive understanding of implementation evaluation can 

inform the uptake of effective programs for wider populations (159, 160). 

 

Transferability (also termed as ‘generalisability’ or ‘external validity’) refers to 

the extent to which the results from one research study can be transferred or 

generalised to other settings, contexts and populations (161, 162). 

 

2.1.1.3 What is implementation fidelity? 

Evidence suggests that well-defined intervention components are likely to be 

successfully implemented (163-166), and have a higher likelihood of being 

implemented as per their original plans. In this context, the “fidelity” of 

implementation of interventions has received a lot of attention in the 

implementation literature. 

 

‘Implementation fidelity’, (also called ‘fidelity of implementation’, ‘fidelity’, 

‘treatment fidelity’, ‘treatment integrity’, and ‘intervention fidelity’ (104, 167-

175)), refers to “the degree to which an intervention is delivered as intended” 

(104, 168).  

 

Intervention fidelity provides critical information for our understanding of 

dissemination efforts. For example, if an intervention that has proven effective 

(intervention effectiveness) in research settings has failed to produce a similar 
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impact in the real-world settings, it is important to distinguish whether it is 

because of the intervention being not suitable to a particular setting where it has 

been implemented (intervention failure) or the intervention was not implemented 

as planned (implementation failure) (176, 177). 

 

Not adhering to program plans can hamper their effectiveness up to half of the 

level of outcomes achieved in optimal conditions (178, 179). Also, while 

research has shown an association between the degree to which an intervention 

is implemented and the resulting health outcomes (69, 178), programs that 

report process evaluation are generally implemented with no more than 60% 

fidelity (169, 180). However, in spite of recognising intervention fidelity as an 

important aspect of implementation research, the extent to which the 

implementation of an intervention actually occurs in real-world trials is often not 

well reported (181). 

 

2.2 Implementation research in relation to the evidence 

base for diabetes prevention and management 

programs 

As discussed in Chapter 1, the effectiveness of structured lifestyle modification 

programs focused on a healthier diet, increased physical activity and related 

lifestyle behaviours in delaying and preventing T2DM in overweight or obese 

people with IGT, is now quite well-established. However, these trials have 

generally only intervened with the IGT subgroup of people (excluding other high-

risk populations such as people with pre-diabetes but not IGT). Furthermore, 



69 
 

these were efficacy trials that have mainly focused on evaluating the impacts of 

interventions under controlled research environment (146). Hence the 

conclusions on the intervention outcomes are largely limited to factors that relate 

to internal validity (intervention efficacy) only, and less is known about the 

external validity (i.e. wider implementation, adoption and generalisability) of 

these efficacy outcomes to different populations and settings especially in 

resource-constrained settings (78, 182). 

 

The Fin-DPS (55) and US-DPP (46) trial were two of the first large-scale RCTs 

to demonstrate that structured lifestyle intervention promoting modest weight 

loss and moderate physical activity can reduce the risk of developing T2DM by 

58% in people with IGT. Despite these important findings, there are 

considerable challenges in adapting and implementing these interventions in 

real-world settings (136, 182). For example, the US-DPP was an intense 

intervention delivered via 22 face-to-face individualised consultations by health 

professionals (such as dietitians, psychologist and highly trained personnel from 

other healthcare fields) who acted as lifestyle coaches, which makes the US-

DPP model extremely intense and costly (183). Hence, although highly effective 

in reducing the risk of diabetes, the US-DPP intervention is neither scalable nor 

affordable particularly for LMICs where the number of people at risk of T2DM is 

very high and health care resources are low.  

 

Several authors have reviewed the implementation of diabetes prevention 

programs (particularly the adaptation and deviation from the original US-DPP 

protocol) to examine their effectiveness (184-195). Some reviewers have 
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investigated how implementation path influenced the effectiveness and 

concluded that lifestyle interventions that were based on the US-DPP protocol 

but adapted less-intense curricula (as a measure of implementation) than the 

original US-DPP trial, affected long-term outcomes (196).  

 

Johnson and colleagues (197) synthesised evidence from 17 translational 

studies to assess the impact of interventions delivered outside large randomised 

trials and concluded that there is potential for less intensive interventions to 

have an impact on future progression to diabetes in at-risk individuals (197, 

198).  

 

Another systematic review by Dunkley et al. (199) concluded that the pragmatic 

diabetes prevention programs are effective and adherence to the standard 

protocol is significantly associated with a greater weight loss than non-

adherence.  

 

Whereas, some reviews found the lack of adequate information that is required 

for evaluating program implementation. For example, Laws and colleagues 

conducted a systematic review examining the adequacy of reporting of external 

validity components of lifestyle intervention trials aimed at T2DM prevention. 

The authors assessed the generalisability of the findings of 31 studies. Laws 

reported that all studies lacked full reporting on external validity elements (200). 

 

However, most of these reviews (published until early 2015) mainly focussed on 

the effectiveness of the selected translational studies in relation to the main 
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outcome without giving consideration to the external validity and scalability 

dimensions of translation, that is, what works, under what ‘real-world’ conditions; 

yet this information is critically important for policy makers and program 

implementers who need to identify diabetes prevention programs with significant 

population impact. It is now important that more emphasis is given to the 

implementation and transferability of diabetes prevention programs into real-

world settings.  

 

To address this knowledge gap, a systematic review of the implementation of 

diabetes prevention programs in the real-world settings, has been conducted as 

part of this Ph.D. research. This review included translational studies that were 

based on US-DPP, Fin-DPS or any other curriculum. The review focuses on 

identifying the critical success factors for implementing diabetes prevention 

programs in real-world settings. The results of this review are published (69) 

and presented in Chapter 4. 

 

To inform further the implementation of T2DM prevention programs in resource-

constrained settings, a comprehensive evaluation of the implementation of K-

DPP was undertaken as part of this Ph.D. thesis. The results of this 

implementation evaluation are published (201) and discussed in Chapter 5. 

 

The involvement of highly qualified lifestyle coaches in the US-DPP may have 

been effective in demonstrating high efficacy of the lifestyle intervention, 

however, it also reduces the feasibility of translating such programs for wider 

uptake due to limited resources and affordability particularly for resource-
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constraint settings (183). In recent years, the role of peer supporters (or non-

health professionals community volunteers) has been seen as a promising 

approach in assisting high-risk individuals in adopting behavioural changes (38, 

72, 74-76, 94, 98, 106, 183).  

 

To understand the role of peer supporters as ‘providers’ or ‘intervention agents’ 

in implementing the K-DPP intervention, a detailed evaluation of the provider-

level factors is conducted. The results of this evaluation are presented in 

Chapter 6. 

 

Furthermore, research on the feasibility and implementation of effective peer 

support in diabetes programs is sparse (72, 74, 94). To address this gap, a 

comprehensive implementation evaluation of a peer support program aimed at 

improving diabetes self-management, has been undertaken as part of this Ph.D. 

thesis. The results of this evaluation are published (102) and presented in 

Chapter 7. 

 

2.3 Theoretical frameworks for implementation 

research 

The steps involved in developing an evidence base for wider implementation 

also require sound theoretical frameworks to guide program design and 

evaluation (202, 203). This has resulted in the development of various 

implementation conceptual frameworks, with most developed in the last two 

decades (132). 
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Tabak and colleagues (127) conducted a comprehensive review of D&I theories, 

frameworks and models prior to 2011, and identified 61 D&I models to guide 

research-to-practice activities in a wide range of fields including health, political 

science, management and agriculture (127). More than two-thirds of the models 

have been used in the field of public health, health service research, nursing, 

medicine and clinical practice. Of these 61 frameworks, 27 (44%) were focussed 

on Dissemination (D), 17 (28%) had equal focus on both D&I, whereas another 

17 (28%) had focused on Implementation (I) only (127). Tabak and colleagues 

noted that many of these models are overlapping (127). 

 

Some of these D&I frameworks included the Diffusion of Innovations theory 

(204), the Precede–Proceed model (205), the Reach, Effectiveness, Adoption, 

Implementation, Maintenance (RE-AIM) framework (206), the Practical, Robust 

Implementation and Sustainability Model (207), and the Knowledge-to-Action 

model (208). In the field of public health, the most commonly cited model was 

Glasgow’s RE-AIM framework, with 728 citations (127). 

 

Tabak’s review has been widely cited (127, 132) and has received a lot of 

attention amongst implementation researchers. However, many subsequent 

studies have not applied the D&I frameworks in practice (132). There is also a 

consensus among implementation research community that in addition to 

inconsistent definitions and terminologies, several theories and frameworks 

overlap with each other when assessed collectively, while lacking important 

constructs when assessed individually (202, 209). 
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This Ph.D. research has utilised two key existing evaluation frameworks 

Glasgow’s RE-AIM framework (206) and Pronk’s PIPE impact metric (210). The 

REAIM and PIPE frameworks were chosen because both the frameworks allow 

an examination of the provider-level (or intervention agents) and participant-

level (or individual) factors that influence the implementation, adoption and 

transferability of evidence-based interventions in real-world settings (211, 212). 

The next few sections provide details on these two frameworks. 

 

2.4 Reach, Effectiveness, Adoption, Implementation, 

Maintenance (RE-AIM) framework 

Building on previous work from Green et al. (213), Rogers (204), and Abrams et 

al. (214), Glasgow et al. (206) developed the RE-AIM evaluation framework 

(www.re-aim.org). The RE-AIM framework was originally developed to evaluate 

public health interventions across five dimensions, i.e. Reach (R), Efficacy (E), 

Adoption (A), Implementation (I) and Maintenance (M) (70, 206, 215, 216). 

Some of these dimensions can be considered at both provider-level 

(intervention agents and/or intervention settings) and participant-level (or 

individual-level). The five dimensions of the RE-AIM framework are described 

in the following section. 

 

2.4.1 The five dimensions of the RE-AIM framework (Table 4) 

Reach: The reach component refers to the proportion and representativeness 

of individuals willing to participate in the program. The program’s reach also 

explores whether the program attracted a substantial proportion of the target 

population who were also representative of the target population (217-219). 

http://www.re-aim.org/
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Effectiveness: The effectiveness component refers to the impact of the 

program or intervention on the expected outcomes. This also includes quality of 

life and potential unexpected, negative or unintended effects across subgroups 

of the selected population (217). The effectiveness component measures the 

success of a program when implemented as intended (or as per protocol) under 

real-world settings. 

  

Adoption: At participant-level, adoption measures the proportion of individuals 

who are willing to adopt (or to participate in) the intervention. At provider- (or 

setting-) level, it is “the absolute number, proportion, and representativeness of 

intervention agents and settings who are willing to initiate a program” (220). It 

also measures the willingness of settings/organisations and providers to adopt 

and incorporate the program into routine healthcare practice (217). According 

to Brownson and colleagues, the adoption component seeks an answer to the 

questions like whether the program will be adopted by the resource-constrained 

settings, and by the staff that generally serve the high-risk population for a given 

public health problem (115). 

 

Implementation: Implementation refers to the consistency with which the 

program is delivered as planned (115). This also includes the intervention 

agents’ (or providers’) adherence to intervention fidelity, i.e. delivering each of 

the intervention components as per intervention protocol (217, 221). 
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Maintenance: Maintenance is “the extent to which a program or policy becomes 

institutionalised or part of the routine organisational practices and policies” 

(222). This assesses whether the settings that have been part of the 

implementation of intervention be sustained. 

 

At the individual-level, maintenance is defined as the long-term effects (> 12 

months after the intervention is completed) on the key outcomes of the program. 

Maintenance also refers to whether the intervention or program guarantees 

long-term improvements in the post-intervention period.  

 

Table 4 includes the questions that are answered by the RE-AIM framework 

along with their assessment levels and measures. 

 

Table 4: RE-AIM evaluation framework dimensions (70, 206, 223) 

RE-AIM 

Dimension 
Description 

Assessment 

Level 
Measure 

Reach 

What proportion of the 

target population 

participated in this 

intervention? 

Participant- 

level 

Proportion and 

representativeness of 

participants that are 

willing to participate. 

Effectiveness 

What is the success 

rate based on 

intervention 

outcomes? 

Participant- 

level 

Program’s impact on 

key (primary and 

secondary) outcomes. 

Adoption 

What proportion of 

individuals adopted 

this intervention? 

Participant- 

level 

Proportion and 

representativeness of 

participants that are 

willing to participate. 
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RE-AIM 

Dimension 
Description 

Assessment 

Level 
Measure 

What proportion of 

intervention agents, 

settings, and practices 

will adopt this 

intervention? 

Provider-

/setting-

/systemt-level 

Proportion and 

representativeness of 

staff and settings that 

are willing to 

participate. 

Implementation 

To what extent is the 

intervention 

implemented as 

intended? 

Provider-level 

Consistency in 

delivering the program, 

adaptations made and 

deviations from the 

intervention protocol. 

Maintenance 

The long-term (>12-

months) effects of 

intervention at 

individuals. 

Participant- 

level 

Proportion of 

participants who were 

able to maintain the 

primary outcome at or 

beyond 12-months.  

To what extent a 

program became part 

of the routine 

organisational 

practices and 

sustained over time? 

Setting/system-

level 

Can the program be 

sustained post-

intervention period? 

Public Health Impact = Reach x Effectiveness x Adoption x Implementation x 

Maintenance 

 

2.4.2 Utilisation of RE-AIM framework 

The RE-AIM (206) framework has been widely used as an evaluation 

framework, in a broad range of fields of research such as chronic diseases (223-

226), physical activity (227, 228), nutrition (227, 229), weight loss (230, 231), 

childhood obesity (232) and injury prevention (233), across a variety of settings 



78 
 

(234-237). The framework focuses on both internal validity (i.e. effectiveness) 

as well as external validity (including reach and adoption) which is important for 

generalisability of outcomes to different settings and populations and guides 

both the design and evaluation of health programs (127, 232, 238). 

 

2.4.3 Limitations of the RE-AIM framework 

While the RE-AIM framework addresses important research and practice gaps, 

the framework has some limitations (206). For example, the nature of the 

relationships among the five components of the framework, to what extent they 

are independent of each other, and how they combine and interact with each 

other to measure public health impact is unclear (206, 215). Glasgow et al. have 

acknowledged some of these limitations in the following words, “we have 

implicitly assumed, in the absence of data to the contrary, that all 5 RE-AIM 

dimensions are equally important and therefore equally weighted. This may not 

always be the case. In situations in which 1 or more of the RE-AIM dimensions 

are considered most important, differential weights could be assigned” (206). 

 

The reporting on the five dimensions of the RE-AIM framework is important for 

interventions that are intended for wider population and wide-scale 

dissemination (206). However, in practice, several reviews have shown that the 

information on the five individual RE-AIM dimensions is largely underreported 

(143, 239), particularly for the ‘adoption’ and ‘maintenance’ dimensions (78, 

143, 232, 240-243). 
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The ‘participant-level adoption’ can be challenging to report as its definition 

overlaps with the definition of ‘reach’, hence making it difficult to identify a valid 

denominator (239). In contrary, the ‘adoption’ should relate to the willingness to 

adopt the strategies taught in the intervention (e.g., goal setting, improving diet, 

increasing physical activity, etc. depending on the nature of the intervention) 

(102).  

 

Furthermore, in RE-AIM, the definition of ‘participant-level maintenance’ 

overlaps with the definition of effectiveness, i.e. long-term (>12-months) effects 

of the intervention on individuals, that is also reported under 

efficacy/effectiveness dimension. 

 

The provider-level (setting-/system-level) maintenance assesses whether the 

program became part of the routine organisational practices and sustained over 

time. Traditionally, efficacy and effectiveness trials do not aim to “track 

maintained delivery of interventions beyond the life of a research grant” (78). 

Hence this dimension remains mostly unreported. 

 

The product of the five dimensions (R x E x A x I x M) determines the overall 

public health impact of a given intervention (206), however, it also implies that 

if a program has a zero value on any dimension, its overall public health impact 

will be zero (244). Hence, in the absence of any one of the five dimensions, the 

overall public health impact cannot be calculated.  
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Also, in practice, measuring RE-AIM dimensions from provider-level perspective 

that includes intervention agents, settings and systems, poses a challenge in 

identifying exactly which program element would need to be addressed for 

successful implementation, adaptation and scalability of programs. Identifying 

which components need to be focused on for improved performance, will 

enhance the understanding of program providers on gaps in performance and 

opportunities for improvement (69, 210). 

 

Hence, while the RE-AIM framework has continued to evolve and has been 

increasingly used to facilitate the design, implementation and evaluation of 

health interventions, there are some challenges in applying reporting criteria for 

all five dimensions of RE-AIM (143), hampering the assessment of the overall 

public health impact of interventions. To overcome these challenges, in addition 

to the RE-AIM framework, this Ph.D. thesis has also used the PIPE impact 

metric in undertaking implementation evaluation of diabetes prevention and 

management programs. The PIPE impact metric is described below. 

 

2.5 Penetration, Implementation, Participation, 

Effectiveness (PIPE) impact metric 

The PIPE metric was first published in Disease Management Health Outcomes 

Journal by Dr. Nicolaas P. Pronk in the year 2003, for guiding both the design 

and evaluation of health interventions (210). The key aim of the metric is to 

provide a better understanding of the implementation components for 

performance improvement changes (69, 210), making it highly relevant to 

implementation and a formal assessment of the net impact of health 
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improvement programs (210). The four key dimensions of the PIPE framework 

are Penetration (P), Implementation (I), Participation (P) and Effectiveness (E) 

(210). The PIPE elements are interrelated in that participation is always a 

proportion of penetration and effectiveness can only be attributed to those who 

participated. The dimensions are presented in Figure 2 followed by their 

description. The measures of these dimensions and their coefficients are also 

presented in Table 5. 

Figure 2: PIPE impact metric 

 

Source: Adapted from Pronk et al. (210)  

 

2.5.1 The four dimensions of PIPE impact metric 

Penetration: Program penetration refers to the “proportion of the target 

population that is reached with invitations to engage in the program or 

intervention” (210). Since this dimension represents a proportion, it is essential 

that the target population is defined and estimated prior to the program. If the 

number of the target population is not available or cannot be estimated, it could 

be challenging to achieve the sustainability and scalability of intervention (210). 



82 
 

It can also impact the generalisability of intervention for other settings and 

populations. 

 

Implementation: The implementation dimension refers “to the degree to which 

the program has been implemented according to the design specifications and 

the associated work plans” (210). It is calculated as the proportion of the planned 

activities that were implemented as per the program plan or intervention 

protocol. 

 

Participation: Participation refers “to the proportion of invited individuals who 

enrol in the program according to program protocol” (210). Since participation 

rate is calculated based on the invited individuals, it is, therefore, dependent on 

the program penetration  (210). In other words, the numerator of the penetration 

factor is used as the denominator for the participation factor (refer to Table 5). 

 

Effectiveness: Effectiveness refers to the “rate of successful participants” 

(210), i.e. the proportion of individuals who met the success criterion as per key 

success outcomes of the program (for example, individuals who achieved 7% 

weight loss at the end of the intervention). Since the effectiveness rate is 

calculated based on the number of participants enrol in the program, the 

numerator of the participation factor is used as a denominator for effectiveness 

(Table 5). 

Table 5: PIPE impact metric dimensions (210)  

PIPE 

Dimension 
Description 

Assessment 

Level 

Coefficients 
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Penetration 

The proportion of the 

target population that 

is reached with 

invitations to engage 

in the program. 

Provider-

level 

Numerator: the number of 

individuals reached or 

invited to participate 

Denominator: the total 

number of individuals in the 

target population 

Implementation 

The degree to which 

the program was 

implemented as per 

the original plan 

(protocol). 

Provider-

level 

Numerator: the number of 

intervention components 

delivered as planned 

Denominator:  the total 

number of intervention 

components as per the 

original design (protocol) 

Participation 

The proportion of the 

invited individuals who 

enrol in the program. 

Participant-

level 

Numerator: the number of 

invited individuals who 

enrol in the program 

Denominator: the number 

of individuals reached or 

invited to participate 

Effectiveness 

The rate of successful 

participants, i.e. the 

proportion of 

participants who 

achieved the main 

outcomes. 

Participant-

level 

Numerator: the number of 

successful participants 

Denominator: the number 

of invited individuals who 

enrol in the program 

PIPE impact metric = Penetration x Implementation x Participation x Effectiveness 

 

The PIPE impact metric also uses a multiplicative model in which elements can 

be expressed as a coefficient, and the product (P x I x P x E) is calculated. This 

product is called the PIPE impact metric (210). Furthermore, the product of 

‘Participation’ and ‘Effectiveness’ can be calculated to specifically represent the 

impact of the program from a participant perspective. 

 

2.5.2 Utilisation of PIPE impact metric 

The PIPE impact metric has been used in evaluating diabetes prevention 

program (69, 210), diabetes self-management program (102) and workplace 
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health promotion program (245). The model is informative and less complex in 

evaluating the degree of program impact on its objectives (102). 

 

2.6 Integrating RE-AIM framework and PIPE impact 

metric 

In undertaking this research, elements from the RE-AIM framework (except the 

‘maintenance’ dimension) and PIPE impact metric frameworks were combined. 

The ‘maintenance’ component was not evaluated due to the reasons stated in 

Section 2.4.3. The integration of these two frameworks is summarised in Table 

6 and described in the following section. 

 

Table 6: Integrating the RE-AIM framework and PIPE impact metric 

 
Re-AIM 

framework 

PIPE impact 

metric 

Combined evaluation 

factors 

Provider-level 

factors 

Adoption (A) 

(provider-level) 

Penetration (P) 

Penetration (P) 

Implementation (I) 

Adoption (A) 

Facilitators & barriers to 

intervention delivery 

Implementation 

(I) 

Implementation 

(I) 

Participant-

level factors 

Reach (R) Participation (P) Reach (R) 

Participation (P) 

Effectiveness (E) 

Adoption (A) 

Facilitators & barriers to 

participate in the program 

Effectiveness 

(E) 

Effectiveness 

(E) 

Adoption (A) 

(individual-level) 

- 
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Community-

level factors 
- - 

Community activities and 

support outside group 

intervention 

 

When integrated, the two models complement each other by enhancing the 

understanding of the context in which the intervention was implemented, and 

provide a deeper understanding of the implementation from the provider- and 

participant-perspective. However, in order to identify potential enablers and 

barriers to implementation and future scalability, in addition to provider- and 

participant-level factors, evaluating the community-level factors (such as 

community-level facilitators and barriers to participation and/or intervention 

delivery) are also vital. Hence, the community-level factors are also included in 

this integrated evaluation model. 

 

2.6.1 Provider-level factors 

The provider-level factors include penetration into the target population, delivery 

of intervention components and adherence to intervention protocol 

(implementation), provider- or setting-level participation (or adoption) and 

facilitators and barriers to intervention delivery. 

 

 

2.6.2 Participant-level factors 

The participant-level factors include program’s reach, participation, 

effectiveness, participants’ satisfaction from both intervention and intervention 

agents, individual-level adoption, and facilitators and barriers to participation. 
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2.6.3 Community-level factors 

The inclusion of community-level factors in this evaluation model depends on 

the nature of the intervention. For the purpose of this research, the K-DPP 

intervention related community-level factors were included such as participation 

in community activities, support received from various community sources, and 

community-level facilitators and barriers to intervention delivery and 

participation. 

 

This integrated evaluation model was used to undertake an implementation 

evaluation of K-DPP (Chapter 5) where the provider-, participant- and 

community-level factors are reported. The model was also used to conduct an 

implementation evaluation of AusPfP-DP, where the findings are reported from 

provider- and participant-perspectives. 

 

2.7 Role of providers in intervention delivery 

Further to the provider-level factors discussed above, it is also extremely 

important to understand the role and performance of providers (or intervention 

agents) in delivering the various intervention components as intended (i.e. 

intervention fidelity). To accomplish high intervention fidelity, the role and 

performance of intervention agents is identified as a core implementation 

component of evidence-based programs (163), that helps understand how 

these components are designed and can be replicated to other settings (163, 

166). 
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Chapter 6 discusses the role and performance of intervention agents (or peer 

leaders) in delivering the K-DPP intervention with the specific focus on their 

selection, the effectiveness of the training in preparing them to deliver the 

intervention and examining their adherence in delivering the intervention as 

intended. Collectively, these components provide a feedback loop to improve 

intervention agents’ performance, hence, ensuring high fidelity for future 

programs (163). 
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CHAPTER 3: Methodology of Ph.D. research 
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Summary 
Chapter 3 discusses the overall methodology used in undertaking this Ph.D. 

research and then details the methodology used in each of the studies that are 

presented in Chapters 4, 5, 6 and 7. 

 

3.1 Overall methodology 

As discussed in Chapter 2, the overarching methodology of this thesis is based 

on the integration of two existing implementation evaluation frameworks that 

were designed to evaluate the public health interventions. Adapted from the 

Glasgow’s RE-AIM framework (206) and Pronk’s PIPE impact metric (210), this 

Ph.D. research has developed an evaluation logic model to evaluate the 

provider-, participant- and community-level factors that are relevant to the 

successful implementation of real-world diabetes prevention and control trials. 

The methodology of each of the chapter is described in detail in the following 

sections. 

 

3.2 Methodology for Chapter 4 

The systematic review of the implementation of type 2 diabetes prevention 

programs in the last 15 years (69) (Chapter 4), was conducted using Pronk’s 

PIPE impact metric (210).  

 

3.2.1 Search strategy 

A comprehensive search was carried out using health databases including 

PubMed, Web of Science, MEDLINE, CENTRAL, and EMBASE (February 

2014). Search terms were ‘diabetes’ AND ‘prevention’ AND (‘program’ OR 



90 
 

‘intervention’) AND (implementation’ OR ‘translation’). The search was repeated 

using PubMed to include relevant articles from February 2014 to March 2015. 

A detailed search strategy is provided in Appendix 13. 

 

3.2.2 Study selection 

All published studies in the last fifteen years from the year of review (i.e. 2001–

2015) that reported on the evaluation of a lifestyle-focused program aimed at 

individuals at moderate or high risk of diabetes (e.g. IGT), elevated HbA1c, high 

body mass index (or overweight).  

 

3.2.2.1 Inclusion Criteria 

Studies were included if they met the following inclusion criteria:  

• Adults aged 18 years or older;  

• English language publications; and  

• Full text available.  

 

3.2.2.2 Exclusion Criteria 

Studies were excluded based on the following criteria:  

• Published prior to 2001;  

• Did not report at least 1-year follow-up;  

• Included participants with known diabetes;  

• Included participants not at elevated risk of developing diabetes; 

• Reported on multiple intervention components in a single study; 

• Exclusively ‘diet-based’ or ‘exercise-based’ instead of referring to 

lifestyle or behavioural interventions; and  

• A combination of lifestyle and pharmacological interventions. 
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3.2.3 Data extraction 

An evaluation of T2DM prevention program impact was conducted using the 

PIPE impact metric (210). As detailed in Chapter 2, the PIPE impact metric 

expresses four elements (i.e., penetration, implementation, participation, and 

effectiveness) as a coefficient. The product of all coefficients becomes the PIPE 

impact metric. The initial plan of this systematic review was to calculate the 

coefficients for each of the four PIPE elements. However, many diabetes 

implementation programs did not provide the required numeric data that could 

be used for measuring the elements of PIPE coefficients. Hence, an alternative 

internally developed coding system, also informed by PIPE, was developed 

specifically for this paper. The coding system is summarised in Table 7. It 

included two steps: (1) an initial scoring and (2) coding of the scores into ‘high’, 

‘medium’, ‘low’, or ‘not able to calculate (NAC)’ where relevant data was not 

available. The supplementary tables with the detailed scoring of all included 

studies based on the elements of the PIPE impact metric are provided in 

Appendix 14.  

 

3.2.4 Data synthesis and analysis 

3.2.4.1 Penetration and Participation 

Using the coding system described in Table 7, the penetration and participation 

coefficients were calculated.  

 

3.2.4.2 Implementation 

For implementation, the initial scoring was done on three aspects: 

• Frequency over the first 12 months; 
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• Duration of the entire intervention including follow-up contacts; and 

• Intervention fidelity.  

 

It was also noted that several studies reported different types of contacts such 

as face-to-face, telephone, and email contacts. To overcome heterogeneity in 

the kinds of contacts when scoring frequency, a sub-system was developed to 

standardise the degree of contact based on number, length, and type. 

 

3.2.4.3 Effectiveness 

For effectiveness, the initial scoring was performed on each of three criteria: 

• The proportion of participants successful in achieving the main 

outcome; 

• Weight loss (in kilograms); and  

• Diabetes risk reduction (absolute/relative). 
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Table 7 - Development of coding system using PIPE impact metric dimensions 

PIPE Elements Description Coding of the scores 

Penetration 

Numerator: the number of individuals reached (invited) 

 

Denominator: the number of individuals in target population 

• ≤33% = low; 

• 34–66% = moderate; 

• ≥67% = high; or 

• NAC (not able to calculate) 

Implementation  

(rated on three 

aspects) 

 

Frequency: the degree of contact (based on number, length, 

and type) over the first 12 months of an intervention. 

 

Different types of contacts were quantified based on the 

session type in the following way: 

 

• 1 group/individual session = 1 session 

• 1 group/individual session (>3 h) = 2 sessions 

• 1 online/telephone session = 0.5 session 

• 1 text/email/fax contact = 0.25 session 

 

Numerator: total number of sessions (over the first 12 months) 

 

Denominator: 22 (the US-DPP 16 weekly + 6 monthly = 22 sessions)* 

• ≤33% = low; 

• 34–66% = moderate; and 

• ≥67% = high 

Duration: the duration of the intervention 

• ≤6 months = low; 

• 6–12 months = moderate; and 

• >12 months = high 
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PIPE Elements Description Coding of the scores 

Fidelity: the use of standard curriculum (for example: the US-DPP) for 

the delivery of intervention and use of quality assurance measures to 

monitor the implementation of the intervention 

• No standard curriculum followed = low;  

• a standard curriculum was followed but no quality 

assurance measures were reported = moderate;  

• a standard curriculum was followed, and quality 

assurance measures were applied = high; or  

• NAC (not able to calculate) 

Participation 

Numerator: the number of participants enrolled in the intervention 

 

Denominator: the number of individuals reached (invited) 

• ≤33 % = low;  

• 34–66 % = moderate;  

• ≥67 % = high; or  

• NAC (not able to calculate) 

Effectiveness 

(rated on three 

criteria) 

Success criterion/proportion of successful participants: 

 

Numerator: participants who achieved the main outcome (i.e. weight 

loss ≥5 %) 

 

Denominator: total number of participants enrolled in the 

intervention/total number of participants completed 12-month 

measurements 

• ≤25 % = low;  

• 26–40 % = moderate;  

• >40 % = high; or  

• NAC (not able to calculate) 

Average weight loss: the average weight loss (in kilograms) 

• ≤2.3 kg = low;  

• 2.4–4.6 kg = moderate;  

• >4.6 kg = high; or 

• NAC (not able to calculate) 

Risk reduction: diabetes risk reduction (absolute/relative) 
• ≤15 % = low;  

• 16–30 % = moderate;  

• >30 % = high; or  
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PIPE Elements Description Coding of the scores 

• NAC (not able to calculate) 

* Studies that met the eligibility criteria for this review were mainly based on the US-DPP protocol hence were benchmarked against 

the frequency of the US-DPP sessions. 
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3.3 Methodology for Chapter 5 and 6 

Embedded within the larger trial, this Ph.D. research evaluates the implementation of 

K-DPP (201) (Chapter 5). The K-DPP protocol (40), cultural adaptation of K-DPP 

(110), the baseline characteristics of participants (109), and the 24-months outcomes 

of the K-DPP intervention (246) is published. A brief description of the K-DPP trial is 

included in the sections below, followed by a detailed description of the methodology 

used for conducting the implementation evaluation specific to this Ph.D. 

 

3.3.1 The Kerala Diabetes Prevention Program 

K-DPP was a group-based peer support lifestyle intervention aimed at reducing the 

risk of T2DM in high-risk individuals. The program was funded by the Australian 

Government, NHMRC (Project Grant ID 1005324) and was undertaken from 2011 to 

2016 in the State of Kerala, India (Australia and New Zealand Clinical Trials Registry: 

ACTRN12611000262909). 

 

3.3.1.1 Primary and secondary outcomes 

The primary outcome was the incidence of T2DM at 24 months. Secondary aims 

included changes in clinical, biochemical and behavioural risk factors known to 

increase diabetes risk, including weight, waist circumference, waist-to-hip ratio, 

systolic and diastolic blood pressure, body composition measures, plasma glucose, 

HbA1c, total cholesterol, LDL cholesterol, tobacco use, alcohol use, diet and physical 

activity at 24 months (106).  

 

At 24 months, the incidence of T2DM was 14.9% in the intervention arm as compared 

to 17.1% in the control arm (p=0.36) (106). 
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3.3.1.2 The K-DPP intervention 

As discussed in Chapter 1, the K-DPP intervention curriculum was culturally adapted 

from the US-DPP (63), the GOAL program in Finland (107) and the Greater Green 

Triangle Diabetes Prevention Project (108) in Australia. The process of cultural 

adaptation of the K-DPP and the pilot study are published (110).  

 

The intervention and lifestyle targets addressed key elements of diet and physical 

activity, tobacco cessation and reduced use of alcohol. The program objectives 

included increasing the consumption of fruit, vegetables and fibre; reducing the intake 

of carbohydrates with high glycaemic index and total and saturated fats; increasing 

physical activity; reducing tobacco use; reducing alcohol consumption; and setting 

realistic goals for weight loss and other lifestyle risks. The details of the K-DPP 

intervention program are published (40, 109, 110). The K-DPP intervention program 

consisted of the following four core components (40): 

 

1) Group-based peer support program consisting of 15 sessions for high-risk 

individuals 

The intervention participants received a 12-month intervention program consisting of 

15 sessions, aimed at targeting and monitoring lifestyle behaviours. The first session 

was an introductory group session (lasted for 60-90 minutes). Two half-day Diabetes 

Prevention Education Sessions (DPES) were delivered by experts in the field of 

diabetes, nutrition, and physical activity. Twelve group sessions (~60–90 minutes 

each) were held ranging from 10 – 23 participants (median 17) at local venues such 

as community centres, local reading rooms, community schools and peer leader’s 

homes. The peer support program utilised to deliver the K-DPP curriculum was 
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adapted from an intervention delivery model that was first developed as part of the 

Peers for Progress global network of trials (85, 247).  Table 8 describes the content of 

each of the 15 sessions. 

 

The peer leaders completed a group session report at the end of each group session. 

The purpose of this report was to record the details on each session including date, 

time, venue, topic and duration. The peer leaders were also asked about the time that 

was spent in preparing for the session. The peer leaders then described the activities 

that were undertaken and rated their perception of participants’ motivation in group 

sessions. They were asked whether they faced any challenges while preparing for and 

delivering the session and how they responded to the challenges. They then reported 

the most positive aspects of the sessions and any suggestions for future improvement. 

 

2) Peer-leader training and ongoing support for intervention delivery 

During the first session, each group identified and nominated peer leaders amongst 

themselves, based on their social credibility, willingness to lead the group and their 

acceptability to other group members.  

 

The K-DPP team delivered a 2-day training session for peer leaders before session 3 

which took place after the first DPES given by experts (refer to Table 8). Knowledge 

and understanding of the program including 1) type 2 diabetes, common risk factors, 

symptoms, its complications and facts and myths about diabetes prevention; 2) aims 

and objectives of K-DPP; 3) roles and responsibilities of peer leaders; and 4) 

motivational and communication skills were measured with pre- and post-training 

questionnaire. The questionnaire was developed in English and was later translated 



99 
 

in the local language (Malayalam). There were nine main questions in total, and some 

of the questions had additional sub-questions nested within them. All questions in pre- 

and post-test were kept the same for the assessment of the knowledge before and 

after the training. For each correct question (or sub question, where applicable) the 

peer leaders received a score of 1 point with the maximum possible score of 40 (0 = 

low knowledge, 40 = high knowledge). The knowledge score of those who completed 

both pre- and post-tests were compared at the end of the training. 

 

The quality and appropriateness of training was assessed through an evaluation 

questionnaire that was completed by peer leaders at the end of the training. The peer 

leaders also received a 2-day refresher training after Session 8.  

 

The intervention team provided ongoing support to peer leaders throughout the 

intervention period. The team had telephone contact with each peer leader before and 

after each group session in order to assist with preparation prior to or with reflection 

and review following each session. In addition, two face-to-face meetings were 

organised to facilitate knowledge exchange and sharing of learnings among peer 

leaders. 

 

To provide further support to peer leaders for intervention delivery, a Local Resource 

Person (LRP), was nominated for each group. LRPs are community mobilisers mostly 

Accredited Social Health Activists (also known as ASHA) who were nominated by local 

self-government bodies, called the Panchayats, to support implementation. These 

LRPs attended 1-day training organised by the K-DPP team on the aims and 

objectives of K-DPP and their roles and responsibilities. The responsibilities of LRPs 
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included assisting peer leaders in organising the group sessions and community-

based activities, following up with group participants and encouraging them to attend 

the group sessions, and advocating for the program among local community-based 

organisations. The LRPs also attended peer-led sessions as an observer and 

supported the peer leaders, whenever possible.  

 

To assess the fidelity of delivering the peer-led group sessions, the observers’ 

checklist (or observation tool) was developed, that was completed by LRPs identified 

for each group. The LRPs were provided with two observer’s checklists. Observer’s 

Checklist 1 was designed to observe the first group session facilitated by peer leaders, 

whereas, Observer’s Checklist 2 was developed to be used for all remaining peer-led 

group sessions. These checklists were based on a set of observation questions for 

example, ‘were the following items covered as intended during the session?’ using a 

scale from ‘fully covered’, ‘partially covered’, to ‘not covered’, or ‘not applicable’. 

 

3) Diabetes education resource materials for participants and peer leaders 

Each participant received a Participant Handbook containing information on diabetes 

risk factors and its prevention. Each participant also received a Participant Workbook 

to guide them through group sessions with self-monitoring of lifestyle behaviours, goal 

setting and review, and ongoing group support. The participants were also given a 

non-elastic measuring tape and taught to measure their waist circumference to assess 

the progress towards their weight reduction. Peer leaders were provided with a Peer-

leader Handbook which outlined group sessions’ objectives, along with the activity 

guide and exercises to prepare them for conducting the sessions. In addition to 

measuring tapes, the peer leaders were also given measuring cups and spoons to 
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assist them in educating the participants about the correct serving sizes for foods such 

as rice, oil, sugar and salt. 

 

4) Strategies to stimulate broader community engagement 

The group-based sessions were complemented by a range of community engagement 

strategies to reinforce the importance of adopting and maintaining healthy lifestyle 

behaviours learnt in the group sessions in the community. The community-based 

activities were organised by peer leaders with the support of LRPs outside the peer-

group sessions. As part of this strategy, individuals were encouraged to participate in 

various activities in the local neighbourhoods such as walking groups, kitchen garden 

training and yoga clubs. The participants were encouraged to bring family members 

and other community members to take part in these activities. 

 

  Table 8: K-DPP group-session content 

Sessions Facilitator Content 

Session 1 – 

Introductory 

session 

K-DPP team 

• Program description 

• Participant handbook distribution 

• Peer leader selection 

Session 2 – 

Diabetes 

Prevention 

Education Session 

(DPES1) 

Expert panel 

(specialist advisors 

on diabetes) 

• Information on T2DM 

• T2DM risk factors 

• T2DM management 

Session 3 Peer leaders 

• Setting ground rules 

• Setting key targets 

• Self-assessment 

Session 4 – 

(DPES2) 
Expert panel • Modifying the risk factors to prevent T2DM 
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Session 5 Peer leaders • Goal setting for diet and physical activity 

Session 6 Peer leaders • Goal setting for tobacco and alcohol 

Session 7-11 Peer leaders 
• Ongoing goal monitoring 

• Content review 

Session 12 Peer leaders • Interim evaluation of participants’ benefits 

Session 13-14 Peer leaders 
• Ongoing goal monitoring 

• Content review 

Session 15 Peer leaders 
• Overall program evaluation 

• Ongoing support 

 

 

3.3.1.3 Study design, setting and recruitment 

K-DPP was a cluster RCT, implemented in 60 polling areas (electoral divisions) of 

Neyyattinkara taluk (sub-district) in Trivandrum district of Kerala state, India. 

Neyyattinkara taluk has four legislative assembly constituencies. Sixty polling areas 

(15 from each legislative assembly) were randomly selected, and 30 polling areas 

were randomly allocated to the intervention and control arms in a 1:1 ratio. A total of 

5517 individuals between the ages of 30 and 60 years (approximately 92 individuals 

in each of the 60 polling areas) were randomly selected and approached through home 

visits. Initially, the plan was to select 80 individuals in each polling area. However, this 

number varied from 42 to 212 individuals depending on the availability of records in 

the electoral roll, incorrect addresses, emigration, deaths or unavailability of 

participants at the house at the time of contact. From the pilot study, it was found that 

participation by men was lower than women selected for the pilot program (40, 110). 

Hence, more men (64%) than women (36%) were screened to achieve a gender 
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balance in the study. The study protocol, baseline characteristics of participants and 

the main study outcomes have also been published (40, 106, 109).  

 

3.3.1.4 Ethics Approval 

The study was approved by the Institutional Ethics Committee of SCTIMST, 

Trivandrum, Kerala and by the Human Research Ethics Committees of Monash 

University, Australia and the University of Melbourne, Australia. The study was also 

approved by the Health Ministry Screening Committee of the Government of India. 

 

3.3.2 Design of the implementation evaluation 

In undertaking this evaluation, elements from both the RE-AIM and PIPE frameworks 

were combined as described in Section 2.6. When combined, the two models 

complement each other by enhancing the understanding of the context in which the 

intervention was implemented, and by deepening the understanding of the 

implementation of the intervention from the provider-, participant- and community-

perspective.  

 

Figure 3 shows the intervention inputs and implementation evaluation factors.  
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Figure 3: K-DPP intervention inputs and implementation evaluation 

factors 

 

 

 

3.3.3 Evaluation measures (Chapter 5) 

As Figure 3 shows, this implementation evaluation assessed provider-level factors 

(penetration into target population, implementation, setting-level adoption, facilitation 

and barriers to intervention delivery); participant-level factors (program’s reach, 

participation, individual-level adoption, participants’ satisfaction, facilitators and 

barriers to participation); and community-level factors (community activities, 

community support, and community-level facilitators and barriers). Table 9 describes 

the evaluation measures used for assessing the provider-, participant- and community-

level factors, lists data sources and describe the data analysis methods. 
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3.3.4 Evaluation measures (Chapter 6) 

The provider-level factors are further assessed by evaluating the role and performance 

of peer leaders in delivering the K-DPP intervention. It particularly investigates the 

following three questions: 

1. Peer leader selection and their demographic characteristics (i.e. what 

approaches were used in selecting and recruiting peer leaders and what were 

their demographic characteristics); 

2. Peer leaders’ skills and capacity building (how effective the peer leaders’ 

training was in preparing them to deliver the intervention?); and  

3. Assessment of intervention fidelity (whether peer leaders delivered the 

intervention as intended?) 
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Table 9: K-DPP implementation evaluation: Measures, description, data sources and data analysis 

Evaluation 

Measures 
Description Data Sources Data analysis 

Provider-level factors 

Penetration 
Penetration into the target 

population 
Recruitment records 

Numerator: # of individuals approached or invited to 

engage in the program 

Denominator: # of individuals in the target 

population 

Implementation 

Delivery of intervention 

components and 

adherence to intervention 

protocol 

Peer-leader training evaluation 

questionnaire, attendance sheet,  

group session reports completed by 

peer leaders, and observer’s 

checklist completed by LRPs 

Assessment of intervention components (peer leader 

training, group sessions, resource material, and 

ongoing support) to ascertain their delivery as 

planned 

Adoption 
Provider-level (setting-

level) participation 

Group session reports completed by 

peer leaders 

Numerator: # of polling areas enrolled in the 

program 

Denominator: Total number of polling areas 

randomly selected for inclusion in the program, at 

the beginning of the program  
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Evaluation 

Measures 
Description Data Sources Data analysis 

Facilitators & 

barriers 

Provider-level facilitators 

and barriers 

Group session reports completed by 

peer leaders 

Assessment of facilitators and barriers to 

intervention delivery 

Participant-level factors 

Reach 

Proportion of eligible 

individuals enrolled in the 

program 

Recruitment records 

Numerator: # of participants enrolled in the program 

Denominator: # of eligible individuals 

Participation 

Participants’ attendance in 

the program 

Attendance sheet / Recruitment 

records 

Average attendance in fifteen group-based sessions 

Participants’ retention in 

the program 

Numerator: # of participants who provided 

measurements at 12-months 

Denominator: # of participants enrolled in the 

program 

Effectiveness 

Effectiveness according to 

primary and secondary 

outcomes 

Clinical measurements records 

Numerator: # of participants who developed diabetes 

at 24-months 

Denominator: # of individuals who provided 

measurements at 24-months 
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Evaluation 

Measures 
Description Data Sources Data analysis 

Changes in clinical and behavioural characteristics 

from baseline to 12- and/or 24-months. 

Adoption 

Participation in goal-

setting for behaviour 

change 

Intervention participants evaluation 

questionnaire 

Numerator: # of participants who made change(s) to 

their lifestyle to meet their goals 

Denominator: # of participants who set goals for 

behaviour change 

 

Numerator: # of participants who were willing to 

adhere to the lifestyle change after the intervention 

Denominator: # of participants who made lifestyle 

change(s) 

Utilisation of diabetes 

education resource 

materials 

Numerator: # of participants who utilised the 

diabetes education resource materials 

Denominator: # of participants who received the 

diabetes education resource materials 
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Evaluation 

Measures 
Description Data Sources Data analysis 

Participants’ satisfaction 

with the program 

Participants’ satisfaction with the peer-led groups 

based on a series of quantitative and qualitative 

questions asked at the end of 12-months 

Evaluation of 

control 

participants 

Evaluation of control 

participants at 12-months 

Control participants evaluation 

questionnaire 

Participant’s use of health information booklet; and 

behaviour changes made by participants over the 

duration of the intervention 

Facilitators & 

Barriers 

Participant-level 

facilitators and barriers 

Intervention participants evaluation 

questionnaire 

Assessment of facilitators and barriers to participate 

in the program 

Community-level factors 

Community 

activities 

Participation in community 

activities outside group 

sessions 

Intervention participants evaluation 

questionnaire 

Numerator: # of participants who took part in 

community activities 

Denominator: # of participants enrolled in the 

program 

Community 

support 

Frequency of additional 

contacts between peer 

leader and group member, 

and amongst group 

Intervention participants evaluation 

questionnaire 

Numerator: # of participants who contacted their 

peer leaders/group members outside the group 

sessions 
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Evaluation 

Measures 
Description Data Sources Data analysis 

members outside the 

group sessions 

Denominator: # of participants enrolled in the 

program 

 

An average number of contacts made during the 

intervention. 

Support received during 

the intervention period 

from sources other than 

K-DPP 

Numerator: # of participants who received support 

from other community sources 

Denominator: # of participants enrolled in the 

program 

Facilitators and 

Barriers 

Community-level 

facilitators and barriers to 

participation and/or 

intervention delivery 

Ongoing interactions between peer 

leaders and the K-DPP intervention 

team including telephone calls and 

face-to-face meetings 

 

Group session reports completed by 

peer leaders 

Assessment of community-level facilitators and 

barriers 
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3.3.5 Data collection tools 

Based on the intervention inputs and mapping of implementation evaluation factors 

(Figure 3), a range of data collection tools along with a data collection guide was 

developed. Table 10 summarises the data collection tools. The tools and data collection 

guide are also attached as appendices.  

 

Table 10: K-DPP data collection tools, their purpose and time points 

Data Collection 

Tools 
Purpose Completed by 

Time 

Point 

Peer leader training 

pre- and post-test 

questionnaire 

To assess the peer leaders’ knowledge of 

diabetes prevention and the K-DPP 

intervention before and after the training 

Peer Leaders 

Before and 

after the 

training 

Peer leader training 

evaluation 

questionnaire 

To assess how well the training has 

prepared peer leaders for the intervention 

delivery. 

Peer Leaders 
End of 

training 

Peer leader group 

session report 

To assess Peer Leaders’: 

• Experience in delivering group 

sessions; 

• Utilisation and usefulness of resource 

material; and 

Facilitators and barriers to intervention 

delivery. 

Peer Leaders 

End of 

each group 

session 

Peer-led group 

session observer’s 

checklist 1 

To assess the fidelity with which the first 

group session was delivered 
LRPs 

End of 

each group 

session 
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Peer-led group 

session observer’s 

checklist 2 

To assess the fidelity with which the rest of 

the group session (2-12) were delivered 
LRPs 

End of 

each group 

session 

Group participants 

evaluation 

questionnaire 

To assess: 

• Participants’ satisfaction with sessions; 

• Perceived support provided by peer 

leaders and other group members; 

• Participation in goals setting; 

• Willingness to continue to use the 

strategies beyond the program; 

• Utilisation and usefulness of resource 

material; 

• Participation in community activities; 

and 

• Facilitators and barriers to adoption of 

the program. 

Intervention 

participants / 

group members 

At 12-

months 

Control participants 

evaluation 

questionnaire 

To gather data on the lifestyle changes 

made by control participants over the 

duration of the intervention   

Control 

participants 

At 12-

months 

 

 

3.3.6 Data analysis 

All quantitative data for Chapter 5 and Chapter 6 were analysed using IBM Corp. 

Released 2017. IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp. 

All non-numerical data was coded and categorised into similar themes in SPSS and were 

then analysed using descriptive statistics. 
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3.3 Methodology for Chapter 7 

Embedded within the larger trial, this Ph.D. research evaluates the implementation of 

AusPfP-DP (102) (Chapter 7). A brief description of the AusPfP-DP is included in the 

sections below, followed by a detailed description of the methodology used for conducting 

the implementation evaluation specific to this Ph.D. 

 

3.4.1 The Australasian Peers for Progress – Diabetes Project 

AusPfP-DP was a cluster RCT of a peer-led group-based support program for PWD. 

Recognizing the need to build the evidence base for peer support, the American Academy 

of Family Physicians Foundation, initiated Peers for Progress 

(http://peersforprogress.org) (248) in 2006. In 2009, Peers for Progress awarded 14 

grants (including eight evaluation trials) in 9 countries with the objective to evaluate, 

demonstrate and promote peer support for diabetes around the world (85). The AusPfP-

DP (18), one of the eight funded evaluation trials, aimed to improve the evidence base 

for providing peer support to PWD in Victoria, Australia, to improve self-management of 

their diabetes (Australian New Zealand Clinical Trials Registry (ACTRN12609000469213. 

Registered 16 June 2009). 

 

3.4.1.1 Study setting and recruitment 

Victorian residents aged between 25 and 75 years with T2DM enrolled on the National 

Diabetes Services Scheme (NDSS) database for more than 12 months, were invited by 

mail to seek further information from the researchers about the AusPfP-DP. Administered 

by Diabetes Australia, NDSS is an initiative of the Australian Government for providing 

http://peersforprogress.org/


114 
 

diabetes-related information and support services to people living with diabetes. A total 

of 24 support groups consisting of 273 participants (10–11 group members and 1–2 peer 

leaders with diabetes per group) from 24 study locations (Local Government Authorities 

(LGAs)) within the state of Victoria, in Australia, were selected.  

 

The inclusion criteria for selecting LGAs was having a population of > 10,000 and NDSS 

pharmacy and /or community health/ diabetes health care facility with links to Diabetes 

Australia-VIC. The 24 support groups were randomly allocated to equal numbers of 

intervention (12) and usual care (12) groups in each health region.  

 

3.4.1.2 Primary and secondary outcomes 

All participants provided anthropometric, clinical (blood testing, including HbA1c, 

Cholesterol and LDL:HDL ratio) and survey data at baseline (prior to random allocation), 

and at 6 and 12 months follow-up. All participants received diabetes self-management 

education prior to allocation. The individual-level primary outcome was the cardiovascular 

disease risk using the UKPDS risk equation (38, 111).  

 

3.4.1.3 Ethics approval 

This study received ethics approval from the Monash University Human Research 

Ethics Committee. 

 

3.4.1.4 Intervention program 

The AusPfP-DP intervention was based on the four key peer support functions:  
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1) assistance in daily health management;  

2) social and emotional support;  

3) promotion and support of regular linkage to clinical care and community 

resources; and  

4) provision of ongoing support to assist with diabetes self-management.  

 

The intervention delivered ongoing support to intervention participants facilitated by a 

trained peer leader for 12 months. Support was implemented, through monthly group 

meetings, opportunities for shared activities outside of the group meetings, educational 

resources including diabetes education booklets and DVDs, each aimed at assisting 

group members to improve daily self-management of their diabetes.  

 

The peer group format allowed for ongoing social and emotional support to be provided 

by both peer leaders and group members. During the meetings, group members shared 

their experiences of living with and self-managing their diabetes and received ongoing 

support and guidance from peer leaders and other group members in setting and 

achieving manageable goals aimed at improving diabetes control. Group members were 

also encouraged and supported to improve and consolidate their relationship with their 

clinical care provider.  

 

The program provided training and ongoing support to peer leaders in facilitating the 

group meetings through a 2 ½ day training program at the beginning of the intervention. 

A peer leader manual, which contained training material and other resources, was 
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distributed to all leaders during training. The research team conducted weekly 

teleconferences with peer leaders to provide emotional, informational and appraisal 

support for peer leaders throughout the intervention period. The peer leaders were 

encouraged to attend at least one teleconference every month. The research team was 

available to provide additional support via teleconference and emails throughout the 

program. Peer leaders and participants had access to a number of educational resources 

including a hard copy of a bimonthly newsletter ‘Support Share Learn Live’ that was sent 

to all intervention participants during the intervention period. Other resources included 

access to a password-protected website containing further information, resources and 

education websites; a diabetes education manual; a Diabetes Self-Management 

Education (DSME) DVD; healthy eating book; pedometers; and other informational 

resources. A participant workbook was also delivered to all participants. 

 

3.4.2 Evaluation Design 

Provider- and participant-level implementation outcomes were evaluated using the RE-

AIM (206) and PIPE (210) frameworks, applied separately. Table 11 shows the definition 

of each of the evaluation components of RE-AIM and PIPE frameworks in the context of 

AusPfP-DP.  

Table 11: Definitions of RE-AIM and PIPE components in the context of AusPfP-DP 

RE-AIM PIPE 

Reach (R)  

The proportion of eligible individuals who were 

willing to participate in AusPfP-DP. 

Penetration (P)  

The proportion of the target population 

that is reached with invitations to engage 

in AusPfP-DP. 
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RE-AIM PIPE 

Effectiveness (E)  

The impact of AusPfP-DP on the primary 

outcome. 

Implementation (I)  

Fidelity with the intervention protocol. 

Adoption (A)  

The proportion of settings and individuals who 

were willing to initiate AusPfP-DP. 

Participation (P)  

The proportion of invited individuals who 

enrolled in the program. 

Implementation (I)  

Fidelity with the intervention protocol. 

Effectiveness (E)  

The proportion of successful participants 

based on the primary outcome. 

Maintenance (M)  

Provider – the extent to which AusPfP-DP 

became part of routine organisational practice. 

Individual - Long-term effects of AusPfP-DP 

on outcomes at 12 months. 

 

Public Health Impact: R x E x A x I x M Program Net Impact: P x I x P x E 

 

Figure 4 describes the delivery (program inputs) of the AusPfP-DP intervention and the 

evaluation components based on the provider- and participant-level outcomes.  
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Figure 4 – AusPfP-DP implementation evaluation logic model  

 

 

At the end of 12-months, all intervention participants were asked to complete a 

questionnaire designed to assess the implementation of AusPfP-DP in line with the four 

key peer support functions. The evaluation assessed participants’ interest and 

satisfaction with the intervention; group effectiveness; participants’ perceived support 

provided by peer leaders and group members; willingness to continue use of the 

strategies learnt through this intervention; and enablers of and barriers to adoption of the 

program. 
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CHAPTER 4: A systematic review of real-world diabetes 

prevention programs: learnings from the last 15 years 
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Summary 
This chapter describes the findings of a systematic review that focuses on identifying the 

critical success factors for implementing diabetes prevention programs in real-world 

settings. This published article describes the results of the literature search based on the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow 

diagram; studys’ inclusion/exclusion criteria; sample size, geographical location and 

settings of selected studies. It then describes the coding system developed to assess 

each of the 38 selected studies using PIPE impact metric, outlining the ratings of all 

included studies based on the four dimensions of PIPE framework. It then discusses the 

findings based on each of the PIPE dimensions. The discussion section highlights several 

important findings and concludes with the implication for practice. This review is published 

in the Implementation Science Journal and can be accessed via this link Implementation 

Science201510:172, https://doi.org/10.1186/s13012-015-0354-6.  
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CHAPTER 5: A group-based lifestyle intervention for 

diabetes prevention in low- and middle-income country: 

implementation evaluation of the Kerala Diabetes Prevention 

Program 
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Summary 
This chapter describes the findings of an implementation evaluation of a cluster RCT of 

a group-based lifestyle intervention among individuals at high risk of developing T2DM in 

the state of Kerala, India. It investigates the provider-, participant- and community-level 

factors salient to successful implementation and transferable to other LMICs. This 

implementation evaluation aims to understand more about the process of delivering a 

structured lifestyle management program in a resource-constrained setting such as India 

and how to improve the future delivery of such programs in LMICs. The results are 

described based on the evaluation measures for the provider-, participant- and 

community-level factors. It also examines the intervention participant’s satisfaction from 

group sessions, facilitators and barriers to intervention delivery, facilitators and barriers 

to participation, community-level facilitators and barriers, intervention participant’s 

satisfaction from group sessions, and evaluation of control participants. The discussion 

section highlights summary of key findings and concludes with the implication for practice. 

The manuscript is published in the Implementation Science Journal and can be accessed 

via this link Implementation Science201813:97, https://doi.org/10.1186/s13012-018-

0791-0  
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CHAPTER 6: Peer leaders’ selection, training and adherence 

to the Kerala Diabetes Prevention Program intervention 

protocol 

 

 

 

 

 

 

 

 

 

 



155 
 

Summary 
This chapter complements chapter 5 by evaluating the provider-level factors used to 

select and recruit peer leaders for K-DPP, describing their demographic characteristics, 

evaluating the effectiveness of peer leaders’ training in building their knowledge and skills 

and by assessing whether the K-DPP intervention was delivered as intended.    

 

6.1 Peer leader selection and demographic characteristics 

The participant explanatory statement was shared with all potential participants at the 

beginning of the K-DPP study. The statement included information on the selection of 

potential peer leaders from amongst the group members. At this time, the role of peer 

leaders was outlined as participating in training (led by the K-DPP intervention team), 

facilitating the group sessions with the support of the intervention team, and maintaining 

contacts with group participants outside group meetings to provide them with additional 

informational and emotional support.  

 

During the introductory session, the K-DPP intervention team explained the role of peer 

leaders to each group, along with their responsibilities and team’s expectations from 

them. In addition to the responsibilities outlined above, this included developing a good 

rapport with the group members, organising the venue for group sessions, assisting in 

goal setting for the group participants, organising community-based activities with the 

assistance of the K-DPP intervention team LRPs (identified for each group) and 

completing group session reports. The participants were then asked to identify and 

nominate the potential candidates amongst themselves for the role of peer leader for their 

respective groups. 
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Each group identified 2 participants (1 male and 1 female) for the role of peer leader for 

their respective groups. Of the 58 peer leaders identified, nine (4 males and 5 females) 

dropped out due to reasons including emigration for work, caregiver responsibility at 

home and lack of time due to other commitments. Hence, 25 men (mean (SD) age 46.8, 

9.0) years) and 24 women (average age 42.3, SD+ 6.1 years) continued as peer leaders 

over the duration of the intervention.  

 

The majority of these peer leaders were married (94%), employed (76%) and were 

educated up to secondary school or above (63%). Those who were in paid employment, 

worked on an average 32.6 (SD+ 18.3) hours per week. A majority of these peer leaders 

had not used any tobacco products (90%) or had not consumed alcohol (78%) in the last 

30 days. 

 

6.2 Peer leaders’ training 

The K-DPP intervention team delivered two peer leader training sessions. The training 

team comprised two K-DPP staff members: an intervention manager (registered nurse 

with a Ph.D. in public health) and an intervention assistant (medical social worker). The 

purpose of the training was to build peer leaders’ knowledge about type 2 diabetes; 

prepare peer leaders in leading and facilitating small group sessions; specifically, training 

on how to help group members in setting goals, and with ongoing goal monitoring; 

providing informational and emotional support to group members; and organising 
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community engagement activities. The training also aimed to equip peer leaders with 

group facilitation and communication skills.  

 

Each peer leader was expected to attend one of the two training sessions only. In total, 

out of 58 peer leaders selected, 51 (88%) attended one of the two sessions. All groups 

had at least one trained peer leader over the duration of the intervention. 

 

6.2.1 Pre- and post-test knowledge scores  

Forty-seven out of 51 (92%) peer leaders completed pre-training test, whereas 41 (80%) 

completed post-training test. The pre- and post-training tests consisted of nine main 

questions covering diabetes prevention knowledge and roles and responsibilities of peer 

leaders. Some questions also had a set of sub-questions. Each correct question (or sub 

question) was given 1 point (min 0 = poor knowledge max 40 = excellent knowledge). 

Overall, the mean post-test score was increased to 33.32 as compared to the mean pre-

test score of 27.83 (mean difference (95% CI) 5.49 (3.48 - 7.49), P=0001). Table 12 

shows the mean scores for the two training sessions. 
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Table 12: Paired sample t-test for training 1 and training 2 

Training N 
Pre-test mean 

score 

Post-test mean 

score 

Mean 

difference 
SD 

p-

value 

Training 

1 

20 25.65 34.00 8.35 5.92 <.0001 

Training 

2 

21 29.90 32.67 2.76 5.60 0.035 

 

Both training 1 and 2 had the same training material and pre- and post-test 

questionnaires. The post-test knowledge score for peer leaders in training 1 was highly 

significant with the mean difference of 8.35, whereas the mean difference for training 2 

was only 2.76. however, it should be noted that the mean pre-test score of peer leaders 

in training 2 was high (i.e. 29.9) which may reflect an adequate pre-intervention 

knowledge of peer leaders in training 2.    

 

6.2.2 Evaluation of peer leaders’ training  

Out of 51 peer leaders who attended the initial training, 41 (80.4%) peer leaders 

completed a training evaluation at the end of the 2-day training (Table 13). Eighty-five 

percent of the peer leaders stated that the activities such as discussion in pairs were “very 

useful” in understanding the content of the training. Seventy-one percent stated that their 

questions were welcomed “very often” and were answered appropriately. Seventy-eight 

percent of peer leaders stated that the practice sessions were “very useful” in preparing 

them for their role as a peer leader. Sixty-six percent and 32% stated that they had 

understood the roles and responsibilities of a peer leader from ‘very well’ to ‘somewhat’, 

respectively. At the end of the training, 44% peer leaders were ‘very confident’ in 
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organising and conducting group sessions, whereas 22% were ‘somewhat confident’. 

Twelve peer leaders (29%) did not respond to questions related to confidence in their 

ability for intervention delivery. At the end of the training, 61% of the peer leaders were 

‘very confident’ and 24% were ‘confident’ in taking participants through the content of the 

Handbook. At the end of the training, three-quarters of the peer leaders (76%) were 

confident in teaching the waist circumference measurement to the group participants. 

 

Table 13: Peer leaders’ training evaluation 

Evaluation Items Responses (N=41) 

Peer leader training content 

Very much  

(4) 

3 2 
Not at 

all (1) 

No 

Response 

Training information presented clearly, and 

at a level, you could understand 
51% 32% 17% - - 

Trainers demonstrated knowledge about 

diabetes, its risk factors, symptoms and the 

lifestyle changes that can help reduce your 

risk of diabetes 

32% 63% 5% - - 

Usefulness of the activities (such as 

discussion in pairs) in understanding the 

content of the training 

85% 10% 5% - - 

Trainers welcome your questions and 

answer them appropriately 
71% 29% - - - 

Peer leaders’ readiness for intervention 

delivery 

Very useful/ 

well (4) 
3 2 

Not at 

all (1) 

No 

Response 

Usefulness of practice sessions in 

preparing you for your role as a peer leader 
78% 20% 2% - - 
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Your understanding of roles and 

responsibilities as a peer leader 
66% 32% 2% - - 

Usefulness of the training program in 

preparing you for providing support to your 

group 

63% 34% 2% - - 

Usefulness of peer leader handbook in 

assisting you with running the program   
78% 22% - - - 

Peer leaders’ confidence in their ability 

for intervention delivery 

Very 

confident 

(4) 

3 2 
Not at 

all (1) 

No 

Response 

Organising and conducting small group 

meetings 
44% 22% 5% - 29% 

Helping group members in setting goals 42% 22% 7% - 29% 

Helping group members with ongoing goal 

monitoring 
42% 22% 7% - 29% 

Teaching group members how to measure 

waist circumference 
51% 10% 5% 2% 32% 

Promoting community activities and 

connections 
49% 10% 7% 5% 29% 

 

6.3 Peer leaders’ adherence to the K-DPP intervention 

protocol 

The assessment of the intervention fidelity was performed on the basis of the group 

session reports completed by peer leaders and the observers’ checklist completed by 

LRPs, as described below. 
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6.3.1 Analysis of group session reports  

Peer leaders submitted 5 group session reports out of 12 peer-led group sessions. The 

key findings from this report are described below.  

 

6.3.1.1 Intervention duration and preparation time 

On average, the sessions lasted for (mean (SD) 1.25 (1.7) hours (range: 1/2 - 3 hours)). 

Peer leaders spent between 30 minutes to 4.5 hours (Mean = 1.7 hours) in preparing for 

each group session.  

 

6.3.1.2 Utilisation of peer leaders’ handbook 

In preparing for group sessions, 77% and 23% peer leaders gathered ‘a lot of’ and ‘some’ 

information respectively from the peer leaders’ handbook. Seventy-eight percent found 

the handbook ‘very useful’, whereas, 21% found it to be ‘somewhat useful’.  

 

6.3.1.3 Topics covered during group sessions as reported by peer leaders 

Topics covered during the group sessions included a healthy diet, physical activity, 

smoking/tobacco, alcohol consumption, diabetes prevention, and group norms.  

 

6.3.2 Analysis of observers’ checklists  

The trained LRPs provided practical support to peer leaders in organising the logistics for 

local program delivery. Where possible, the LRPs also attended group sessions as an 

observer for their respective communities and completed Observers’ Checklists (i.e. 

Checklist 1 for Peer-led group session 1, and Checklist 2 for peer-lead group session 2-
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12). The LRPs completed Checklist 1 for 28 out of 29 groups (97%), whereas the 

Checklist 2 was completed for 62% of all the remaining sessions for all the intervention 

groups. The analysis of data from observer’s checklists shows the following findings. 

 

6.3.2.1 Delivery of group sessions as per the K-DPP intervention protocol 

Delivery of the first peer-led group session had high intervention fidelity. Eighty-five 

percent of peer leaders completed registration; 93% used introductions and ice-breaking 

strategies; all 100% reflected on the DPES 1, and discussed symptoms, risk factors, 

causes and complications of diabetes; 96% facilitated participants to reflect on their own 

and their family’s lifestyle and risk of developing T2DM; 61% taught the use of tape to 

measure the waist circumference; and introducing participants’ handbook was covered 

by 92% of the peer leaders. 

 

6.3.2.2 Content covered during group sessions as observed by LRPs 

Table 14 shows the extent of the content that was covered in peer-led group sessions as 

per K-DPP intervention protocol. A majority of peer leaders fully covered the following 

items: reflected on previous sessions (81%), undertook goal-setting for diet (82%), 

discussed healthy behaviour (79%), discussed about the relevant activities that 

participants may have done between sessions (76%), and used participants’ handbook 

during the session (77%). The content that had lower coverage in the peer-led group 

sessions included ongoing review of goals (54%), the discussion in pairs/small groups 

(52%), identifying local community resources that can be utilised to execute the plans 

(45%). 
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Table 14: Items covered by peer leaders during group sessions 

Content 

Fully 

Covered 

(%) 

Partially 

Covered 

(%) 

Not 

Covered 

(%) 

Not 

Applicable 

/ Not 

Responded 

(%) 

Welcome / greeting participants 87 4 0 9 

Goal setting for diet 82 12 1 5 

Discussion and reflection from the 

previous session(s) 
81 16 2 1 

Discussion on healthy behaviours 79 12 1 8 

Use of participant’s handbook in 

sessions 
77 17 3 3 

Discussion on what you have done 

between sessions 
76 17 4 4 

Discussion on other topics 

identified by participants 
75 12 4 9 

Participants reflection on their 

body weights 
75 21 1 3 

Goal setting for physical activity 75 15 3 7 

Reflection on self-monitoring (diet 

and physical activity)  
72 20 3 5 

Assessment of program outcomes 

on individuals and their family 

members 

71 16 4 9 
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Discussion on sustaining 

individual’s behaviour 
70 16 4 10 

Assessment of program impact on 

community-level 
65 23 2 10 

Discussion on sustaining ongoing 

peer support 
61 25 5 9 

Planning together with peers with 

same/similar goals 
60 20 5 15 

Presentation by group members 57 23 3 17 

Ongoing review of goals 54 26 6 14 

Discussion in pairs/small group 52 24 6 18 

Identifying local community 

resources that can be utilised to 

execute the plans 

45 25 10 20 

Other group activities 29 15 14 42 

 

 

6.3.2.3 Peer leaders’ skills in facilitating group sessions as reported by LRPs 

The observer’s checklist also included questions that evaluated peer leaders’ skills in 

delivering group sessions as presented in Table 15. Almost all peer leaders were 

prepared to lead the session (94%), used effective communication skills (92%), presented 

information clearly to participants (89%), asked questions to validate participants’ 

understanding of topics discussed (89%), and used motivational skills to engage 

participants (87%). The peer leaders were able to answer participants’ questions 

effectively (86%), and encouraged the group planning together with peers with same or 
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similar goals (86%). The peer leaders helped and encouraged participants in making 

behaviour change (83%), assisted groups to identify local community resources that can 

be utilised to execute the behaviour change plans (78%) and peer leaders reviewed and 

evaluated progress towards individual’s goals and helped them modifying goals if needed 

(77%). 

 

Table 15: Evaluation of peer leaders’ skills for the delivery of group sessions 

 
Yes 

(%) 

Somewhat 

(%) 

No 

(%) 

Not Applicable / 

Not Responded 

(%) 

The peer leaders were prepared to lead the 

workshop 
94 2 0 4 

The peer leaders used effective 

communication skills 
92 4 0 4 

The information was presented clearly to 

members 
89 7 0 4 

The peer leaders asked questions from 

participants to ensure their understanding 
89 7 0 4 

The peer leaders used motivational skills to 

engage participants 
87 8 0 5 

The peer leaders were able to answer 

participants’ questions effectively 
86 10 0 4 

The peer leaders encouraged the group 

planning together with peers with 

same/similar goals 

86 8 0 6 

Group activities were encouraged and 

performed 
84 11 0 5 
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The peer leader helped/encouraged 

participants in making the behaviour change 
83 12 0 5 

The peer leaders assisted the group to 

identify local community resources that can 

be utilised to execute the plans 

78 11 3 8 

The peer leaders reviewed and evaluated 

progress towards individual’s goals and 

helped them modifying goals if needed   

77 12 3 8 

Activities were used as examples of the 

session content 
68 10 5 17 

 

 

6.3.2.4 Participants engagement in group sessions as reported by LRPs 

Table 16 shows the participants’ engagement during each aspect of the workshop as 

evaluated by LRPs. The analysis of the observational checklists shows that a majority of 

participants were fully engaged during goal setting for diet (88%), reflection on self-

monitoring (75%), presentation by group members (73%), assessment of potential 

program outcomes and impact on individuals, family members, and community  (72%), 

goal setting for physical activity (71%), and discussion on sustaining individual’s 

behaviour and ongoing peer support (70%). Participants were less engaged while 

planning together with peers with same or similar goals (49%), ongoing review of goals 

(44%) and discussion in pairs or small groups (28%). 
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Table 16: Engagement of the participants during each aspect of the workshop 

Participants’ Engagement 

Fully 

Engaged 

(%) 

Somewhat 

Engaged 

(%) 

Not at all 

Engaged 

(%) 

Not Applicable / 

Not Responded 

(%) 

Goal setting for diet 88 10 0 2 

Reflection on self-monitoring (diet 

and physical activity) 
75 15 3 7 

Presentation by group members 73 14 4 9 

Assessment of program outcomes 

/ impact on individuals, family 

members, and community 

72 19 3 6 

Goal setting for physical activity 71 16 1 12 

Discussion on sustaining 

individual’s behaviour and ongoing 

peer support 

70 12 8 10 

Other group activities 67 17 2 14 

Identifying and discussing topics 

based on group interest 
66 23 2 9 

Use of participants’ handbook in 

sessions 
61 24 6 9 

Identifying local community 

resources that can be utilised to 

execute the plans 

56 28 4 12 

Discussion and reflection from 

previous sessions 
55 43 0 2 

Planning together with peers with 

same / similar goals 
49 26 8 17 
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Ongoing review of goals 44 26 8 22 

Discussion in pairs / small groups 28 19 14 39 

 

 

6.4 Conclusion  

This Ph.D. research investigated the role and performance of peer leaders in delivering 

a group-based peer support intervention by evaluating their selection, training, and their 

adherence to the intervention protocol. There was strong adherence to the intended 

design and delivery of the intervention (implementation fidelity). However, the gaps in 

data reporting (i.e. missing data) and potential bias in the assessment by LRPs (who were 

also responsible for supporting peer leaders in delivering the K-DPP intervention) could 

overestimate the overall assessment of fidelity. The findings from this evaluation would 

help program planners in designing future program delivery through peer support in India 

and other similar countries. The findings from this evaluation will be particularly useful for 

diabetes prevention program implementers, in guiding the design of peer leaders’ 

components and in understanding the interactions between peer leader selection, training 

and mentoring, and supervision and will ultimately affect the intervention outcomes. 
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Summary 
This chapter describes the findings of an implementation evaluation of a cluster RCT of 

a group-based, peer support program to improve diabetes self-management and thereby, 

diabetes control in PWD in Victoria, Australia. Guided by Glasgow’s RE-AIM and Pronk’s 

PIPE framework, this paper evaluates the implementation including the program’s reach, 

penetration and participation; the intervention’s fidelity; group effectiveness; perceived 

support by the participants, participants’ satisfaction, and willingness to continue to use 

the strategies learnt through this intervention; and barriers to participation in the program. 

This manuscript is published in the BMC Public Health Journal and can be accessed via 

this link BMC Public Health 2018 18:262, https://doi.org/10.1186/s12889-018-5148-8  
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Summary 
In this chapter, the key findings generated from the research presented in Chapter 4, 5, 

6 and 7, are discussed. The chapter also presents several challenges for program 

delivery of diabetes prevention and management interventions. It then outlines the 

methodological challenges in evaluating real-world diabetes implementation programs. 

The chapter also discusses the limitations of this Ph.D. research. Finally, this chapter 

presents key recommendations for program delivery and future research. 

 

8.1 Summary of key findings 

The increasing prevalence of T2DM in most LMICs poses enormous challenges, 

especially given the limited resources for their health systems. 

 

Globally, it is well established that structured lifestyle interventions can be successful in 

reducing the incidence of T2DM in overweight or obese people with IGT (46, 55-58), with 

generally good maintenance for up to 20 years (59, 60). It is also well established that 

diabetes complications can be prevented or delayed by adopting and maintaining self-

management behaviours in PWD who are at risk of developing diabetes complications 

(76). Also, there is a large body of evidence demonstrating the clinical, behavioural and 

social benefits of peer support on improving self-management in patients with T2DM such 

as adopting healthy behaviours due to increased knowledge and feeling of social 

connectedness (72, 74, 75, 91-100, 249). 
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However, in addition to evaluating interventions’ effectiveness, there is a considerable 

need for more research on factors that enhance implementation and generalisability, so 

that these highly effective diabetes trials are not limited to specific population groups or 

to specific settings (70). 

 

This Ph.D. research evaluates the implementation and transferability of real-world 

diabetes prevention programs by conducting a systematic review that identifies the critical 

factors for implementing diabetes prevention programs in real-world settings. It then 

evaluates the implementation of a peer-led, group-based diabetes prevention lifestyle 

intervention from the provider-, participant- and community-perspective. It then presents 

the findings of the implementation evaluation of the peer support program to improve 

diabetes self-management, from the provider- and participant-perspectives (18). 

 

As discussed in Chapter 2, this Ph.D. thesis has integrated the elements from the RE-

AIM framework (206) and the PIPE impact metric (210) to report on the evaluation of the 

implementation of two real-world diabetes trials. This Ph.D. research is one of the first 

efforts to integrate the two frameworks and from this, comes a new novel framework to 

assess the participant-, provider-, and community-level factors. When combined, the two 

models complement each other by enhancing the understanding of the context in which 

the intervention was implemented, and provide a deeper understanding of the 

implementation from diverse perspectives. 
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The findings generated through this novel evaluation model has the potential to assist 

future adaptations and transferability of such interventions to other settings and contexts.  

 

The following section describes the key findings generated from the research presented 

in Chapter 4, 5, 6 and 7, 

 

8.1.1 Findings from the systematic review of real-world diabetes prevention 

programs (Chapter 4) 

 

This systematic review of 38 real-world diabetes prevention translational studies 

implemented over the last 15 years, focuses on identifying the critical success factors for 

implementing diabetes prevention programs in real-world settings. The review highlights 

several important findings.  

 

First, confirming earlier reviews, the analysis demonstrates that lifestyle-focused diabetes 

prevention programs that have a ‘high’ degree of contact with their participants 

(intervention intensity) have more potential to achieve effective outcomes, especially 

when measured by weight loss. These programs have typically been based on the US-

DPP model and have used a very structured protocol to maximise program fidelity. 

However, the problem with this approach is that in these studies, program participation 

tends to be quite low; and furthermore, none of these studies reported diabetes risk 

reduction. 
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Second, six of the studies showed different degrees of effectiveness for different 

outcomes. For example, diabetes risk reduction could be ‘high’ even when effectiveness 

in weight loss was ‘low’ or ‘moderate’. Surprisingly, these were all studies of ‘low’ or 

‘moderate’ frequency, but ‘high’ duration. This could be very promising especially for 

settings where intervention resources are constrained but when large populations can be 

reached by such programs.  

 

Third, it was noted that ‘high’ penetration into the target population with invitations to 

engage prospective participants in the program do not necessarily result in ‘high’ 

participation. However, three studies with ‘high’ penetration resulted in either ‘high’ weight 

loss or ‘high’ diabetes risk reduction. Hence, the scalability of the program to reach a large 

audience appears to be an important ingredient for population-level impact. In summary, 

while an intensive intervention plays an important role in achieving successful weight loss 

outcomes, highly scalable moderate- to low-frequency interventions appear to have major 

potential to achieve diabetes risk reduction in populations. This is supported by previous 

research that discusses the positive effects of decreased fat and increased fibre intake 

on diabetes risk reduction in the absence of weight loss (250). We also know that in many 

populations diabetes risk can be high at lower levels of weight, with other factors besides 

weight loss playing a critical role in risk reduction (39, 251). 
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8.1.2 Findings from the implementation evaluation of the Kerala Diabetes 

Prevention Program (Chapter 5 & 6) 

 

K-DPP is one of the first group-based, peer-support lifestyle intervention programs for 

diabetes prevention in India. This chapter aimed to describe the detailed evaluation of K-

DPP by evaluating the key factors required for implementation, adaptation and its 

transferability to other settings. The following section describes the key findings of the 

evaluation from the provider-, participant- and community-perspectives. 

 

Provider-level factors: The implementation was delivered as planned. The peer-leader 

training was well received and equipped peer leaders with knowledge, facilitation skills 

and confidence in conducting group sessions. Peer leaders also organised several 

community-based activities and had contacts with their group members outside the group 

sessions. 

 

Participant-level factors: The program reach was high. The attendance at group 

sessions was moderate, and the overall program retention rate was quite high. At 24 

months, the incidence of T2DM was 14.9% in the intervention arm as compared to 17.1% 

in the control arm. Although the primary outcome in this study did not reach statistical 

significance, the participants in the intervention arm were more likely to adopt healthy 

behaviours as compared to their controls. The participants found the overall intervention 

to be useful in assisting them in adopting healthy lifestyle behaviours, and there was a 

willingness to continue to maintain these lifestyle behaviours after the program.  
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Community-level factors:  The participants took part in several community activities 

outside the group session over the duration of the intervention. These activities included 

community walking groups, kitchen garden training and yoga training. The participants 

had regular contacts with their peer leaders outside group sessions. The nature of these 

contacts included a touching base on the missed sessions or seeking further clarification 

on topics that were discussed during the group meetings. The participants also had 

contacts with other group members outside the group sessions.  During these contacts, 

participants discussed the content of the session and encouraged each other to attend 

future sessions. The participants also stated that they had received support from their 

family members and friends in making lifestyle changes over the duration of the 

intervention. 

 

Facilitators and barriers to intervention delivery and participation: The participants’ 

interest, motivation and engagement in the group sessions created a conducive 

environment for learning. Among those participants who enrolled in the program and 

attended one or more group sessions, a majority stated that the location and timings of 

the group sessions were convenient. The communities’ trust in the local partnering 

institute and the commitment of the local political leaders were important in facilitating the 

high uptake of the program.  

 

The inclusion of more group-based activities such as arranging regular physical activity 

classes for group participants and additional sessions from diabetes experts were 

recommended as a future improvement. Inconvenient time and location were reported as 
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the main barriers for participants who did not attend any sessions. Some groups found it 

challenging to identify suitable community venues for group physical activities.  

 

Table 17 summarises the key success factors of the K-DPP intervention and the 

implementation components that need to be improved in future programs.  

 

Table 17: Strengths of K-DPP and implementation components that need 

improvements 

Key success factors Need to improve 

• Home visits that guaranteed reasonably high 

reach, made by a trustworthy community-

based organisation; 

 

• Peer leader training program that was feasible 

to deliver, easy enough to receive and 

relatively short but managed to provide skills 

needed, as perceived by peer leaders and 

participants; 

 

• Educational resource materials were 

perceived as useful and actively used by peer 

leaders and participants; 

 

• Support provided by family and friends;  

 

• Involvement of experts to provide information 

that targeted knowledge gaps that peer 

leaders and participants also found salient; 

 

• Timing and venue for peer leaders 

training to increase accessibility; 

 

• Timing and location for group 

sessions, possibility to 

replace/complement face-to-face 

meeting with other delivery modes; 

 

• Inclusion of additional group 

activities such as arranging regular 

physical activity classes for group 

participants; and 

 

• Inclusion of additional sessions from 

diabetes experts. 
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• K-DPP intervention team’s ongoing support to 

peer leaders; 

 

• Local resource person with a broad role to 

support peer leaders in practical arrangements 

as well as link with the community; and 

 

• Engagement of community organisations and 

members to practical activities. 

 

 

 

8.1.3 Findings from the implementation evaluation of the Australasian 

Peers for Progress – Diabetes Project (Chapter 7) 

 

The AusPfP-DP aimed to evaluate the implementation of a cluster RCT of a group-based, 

peer support program to improve diabetes self-management and thereby, diabetes 

control in individuals with T2DM in Victoria, Australia. This paper reports the 

implementation evaluation of AusPfP-DP by evaluating the provider- and participant-level 

factors. 

 

Provider-level factors: The program reached a high proportion (79%) of its target 

population. The peer leaders’ training was well-received and prepared peer leaders for 

the delivery of monthly group sessions to the intervention participants. The weekly 

teleconferences, weekly e-newsletters, and Peers for Progress Website were seen as 

invaluable resources in supporting peer leaders. Monthly group sessions were organised 
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by peer leaders as planned. A majority of the peer leaders stated that they would like to 

continue to lead their peer support groups after the completion of the formal intervention. 

 

Participant-level factors: Although the program had high ‘penetration’ into the target 

population, the ‘reach’ and ‘participation’ was moderate to low (62% and 3.7% 

respectively). The attendance of group sessions was moderate. The proportion of 

participants who showed improvement in the primary outcome, i.e. reduction in 5 years 

UKPDS risk score was 65.1% in the intervention arm and 44.8% in the usual care group. 

Although, AusPfP-DP was a moderately effective intervention, however, a large majority 

of group members felt that the monthly group meetings assisted them in the daily 

management of diabetes. Furthermore, a majority of participants stated that they intended 

to continue to use strategies learnt in this program to self-manage their diabetes in the 

future, which is an important finding.  

 

Public health impact: The potential public health impact (or program net impact) of 

AusPfP-DP was assessed using coefficients from four elements of PIPE impact metric as 

described below. 

 

Public health impact (program net impact) = Penetration (0.790) X Implementation (0.927) 

X Participation (0.037) X Effectiveness (0.651) = 0.0176 (1.76%). 
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Despite the very high rate of penetration (79%) and implementation (92.7%), and 

moderate effectiveness (65%), the net program impact (1.76%) of the AusPfP-DP 

intervention remains very low, a likely reflection of the low participation rate (3.7%). 

 

Facilitators and barriers to intervention delivery and participation: The support and 

resources provided by the intervention team to peer leaders in reference to the diabetes 

information and organising monthly group sessions were seen as the key strengths of the 

intervention. Furthermore, participants’ satisfaction, perceived support by peer leaders 

and group members and usefulness of program resources were important in facilitating 

the uptake of the program.  

 

Some of the barriers to participation were noted such as health issues, lack of time/work 

commitments, inconvenient location/timings, and issues in family/family commitments. 

 

8.2 Challenges to program delivery  

The following sections discuss the challenges to implementing diabetes prevention 

programs. The key issues are summarised below. 

 

8.2.1 Adaptation of diabetes prevention programs  

In diabetes prevention, program intensity (frequency, type and length of intervention) 

plays a vital role in achieving successful weight loss outcomes (69). The gold standard 

US-DPP intervention was delivered with high intensity through 22 sessions delivered by 

health professionals through one-on-one, individualised consultations making it time-
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consuming, resource-intense and costly (183). In resource-constrained settings such as 

LMICs, it is probably not realistic to use 22 sessions as a benchmark for acceptable 

program intensity.  

 

We found in our systematic review of real-world diabetes prevention programs two key 

results: 1) high-intensity programs with frequent contacts, are more effective if the primary 

target is weight loss but 2) if the primary aim is diabetes risk reduction, this can be 

achieved with a lower frequency of contacts but with a program duration of at least 12 

months. This latter finding, that highly scalable, moderate- to low-frequency interventions 

with longer duration have the potential to achieve significant risk reduction, is particularly 

important in LMICs. This is because LMICs may only have resources to deliver moderate- 

to low-frequency interventions. Our results suggest that such interventions may still have 

widespread population health impact (69). 

 

This is also supported by our evaluation of the K-DPP intervention that demonstrated that 

the lifestyle intervention could be successfully delivered through 15 sessions, in terms of 

feasibility and acceptability, for changing lifestyle behaviours in high-risk individuals. This 

also suggests a modified intervention, consisting of 15 sessions (instead of 22 sessions) 

may be more relevant to LMICs.  

 

Several other translational studies have adopted ‘low-’ to ‘moderately intense’ versions of 

the US-DPP intervention (69). For example, Tabak et al., reviewed the translation of 44 
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diabetes prevention programs, and noted that program implementers often reduced the 

number of sessions in an attempt to minimise program delivery costs (158).  

 

Hence, while the US-DPP proved the efficacy of lifestyle intervention in preventing T2DM 

in high-risk populations, the original design and implementation methods are not feasible 

and scalable, hence hampering the uptake of the program in LMICs and resource-

constrained settings in HICs. 

 

Our systematic review also shows that even if studies beyond the original US-DPP 

generate somewhat lower effect for weight loss but still have potential to generate 

meaningful positive impact on the reduction of incidence of T2DM (69). Lindstrom et al. 

have also previously discussed the positive effects of decreased fat and increased fibre 

intake on diabetes risk reduction in the absence of weight loss (250). We also know that 

in many populations diabetes risk can be high at lower levels of weight, with other factors 

besides weight loss playing a critical role in risk reduction (39, 251).  

 

Taken together, these are important findings, especially for resource-constrained settings 

where large populations need to be reached by such programs (69). 

 

8.2.2 Improving program penetration, recruitment and participation  

 

8.2.2.1 Lack of information on target populations  

Our systematic review of diabetes prevention programs showed that estimates of target 

populations were reported by less than one-third of included studies. From a program 
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implementation perspective, it is important to clearly define and estimate the size of the 

target population. Without a reasonable estimate of the size of the target population, 

interventions will not reach to the most vulnerable populations and there is a risk that the 

program will not be scalable or sustainable (210). The findings of this systematic review 

suggest that many of the diabetes prevention programs are delivered to highly selected 

populations which limit their generalisability. 

 

We also found that reaching a high proportion of the target population with invitations to 

engage prospective participants in the program does not necessarily result in high 

participation.  

 

The two frameworks used in the PhD increase our understanding of this. RE-AIM defines 

‘reach’ as the proportion and representativeness of eligible individuals willing to 

participate in the program and is a composite measure of invitations and participation. 

However, Pronk introduces the concept of ‘penetration’ which emphasises the breadth of 

coverage of invitations (210). The PIPE impact metric defines program ‘penetration’ as 

the “proportion of the target population that is reached with invitations to engage in the 

program or intervention”. It does not necessarily capture other dimensions of participation 

such as engagement or willingness to participate. These distinctions have important 

practical implications. For example, in our systematic review, we found that studies with 

high penetration into the target population resulted in either high weight loss or high 

diabetes risk reduction. Hence, the scalability of the program to reach a large audience 

appears to be an important ingredient for population-level impact. 
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8.2.2.2 Participants’ recruitment strategies  

Our systematic review noted that the studies where high-risk participants were identified 

and referred through their General Physicians or nurses resulted in high participation 

rates, underlying the important role of health care providers. The high participation could 

also be a reflection of high motivation for change among at-risk individuals, a factor that 

the providers can further enhance in face-to-face contact (252). 

 

As a community-based trial, to reach each individual in the target population, AusPfP-DP 

utilised mail invitations – a common method of recruitment which was feasible, cost-

effective and would be amenable to scale up, however, achieved very low response rate 

(102). This low-intensity recruitment strategy may have limited influence in motivating the 

target population to participate as compared to a well-designed social marketing 

campaign as observed in some other studies (253, 254). Furthermore, while a postal 

invitation is a low-cost economic option for reaching target populations, the limitations of 

mail invitations are well documented (255). 

 

Whereas, in K-DPP, although recruitment through home visits was quite resource-

intensive, this did achieve very high participation rates in screening. It is thought that the 

face to face contact, personal approach, opportunity to ask questions, as well as 

familiarity of the recruiter with individuals in the target population (including familiarity with 

LRPs, who were instrumental in creating trust between the potential participants and the 

program), are the reasons for this high recruitment. Another possible reason for high 
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participation in K-DPP could be due to the alarmingly high incidence of T2DM in Kerala 

(40, 41). Hence, the high-risk individuals were keen to participate and viewed the program 

to be valuable for themselves and their entire families. 

 

Future translational research in this field needs to invest in designing recruitment more 

carefully to ensure high program reach; examining factors that optimise participation, 

engagement and retention in the structured lifestyle programs, and maximising 

adherence to the long-term behaviour changes (256). 

 

8.2.3 Investing in peer support to improve diabetes outcomes 

The KDPP and AusPfP-DP used peer support workers to, in part, deliver the intervention. 

This is in contrast to the US-DPP which recruited highly trained health professionals who 

delivered the individualised one-on-one consultations to the intervention participants. 

Peer supporters (or non-health professionals community volunteers) has been seen as a 

promising approach in assisting high-risk individuals in adopting behavioural changes. 

Both K-DPP and AusPfP-DP was delivered by lay community members, trained as peer 

leaders to deliver a diabetes prevention and self-management program.  

 

In K-DPP, the approach used to select peer leaders for each group was carried out with 

the help of participants. The participants’ involvement in the selection process provided 

them with a sense of ownership and acceptance towards the leader, who then guided 

them through goal-setting and monitoring of healthy lifestyle behaviours during the period 

of intervention. Whereas in AusPfP-DP, the recruitment of peer leaders required their 

willingness to self-nominate for peer leadership and was tied to invitations to participate. 
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People living with T2DM may feel unable or ill-equipped to self-manage, and, to help 

others requires a higher level of confidence in self-management capacity (102), hence, 

future programs may benefit from distinct and detached strategies for participant 

recruitment and peer leader recruitment 

 

In both of these trials, the peer leader training was well-received, and although short (in 

duration) was adequate in preparing peer leaders for the delivery of diabetes 

interventions. The intervention teams’ ongoing support (through weekly individual 

telephone calls, weekly teleconferences and/or face-to-face meetings) was highly 

appreciated by peer leaders in both the trials. In K-DPP, LRPs also supported peer 

leaders by assisting them in practical arrangements for organising group sessions and 

community-based activities. 

 

Peer leaders provided support to the majority of participants in adopting and maintaining 

healthy lifestyle behaviours. The participants’ perception of support received by peer 

leaders in and outside the group meetings was also encouraging for both the trials. In K-

DPP, the intervention group participants were satisfied with the program delivery and with 

their interactions with peer leaders, who had been able to adopt an autonomy supportive 

facilitation style.  In AusPfP-DP, group participants felt that they received assistance in 

the daily management of diabetes, which highlights the important role a peer supporter 

can play in assisting PWD in managing their diabetes hence, minimising or delaying the 

risk of developing diabetes-related complications. 
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The findings of this Ph.D. research support the use of peer support approaches in 

diabetes prevention and self-management interventions as a workable solution for both 

LMICs and HICs. However, to further enhance the effectiveness of diabetes programs in 

a way that optimises outcomes for wider populations, there is a need for more research 

on understanding how to select, recruit, train and support peer leaders to prepare them 

for the delivery of behavioural interventions (85, 183, 247). 

 

8.2.4 Leveraging existing community partnerships and resources for wider 

uptake of diabetes programs  

The K-DPP intervention was implemented in strong collaboration with the communities it 

served. Supported by the local government representatives (Panchayat), LRPs and 

community members trained as peer leaders resulted in strong community linkages in the 

study areas. A long, trustworthy reputation of the local partnering institution SCTIMST, in 

the study communities, assisted K-DPP to gain its acceptability among local leaders, 

health professionals and experts. Additionally, in some intervention communities, the 

commitment of the local political leaders emerged as an additional success factor for high 

uptake of the program. This suggests that future program planners should also leverage 

on the existing community partnerships and resources for the successful implementation 

of diabetes programs. However, further research is needed to test interventions that 

enhance community engagement for such programs. 
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8.2.5 Increasing the evidence base for LMICs  

Our systematic review did not uncover a lot of studies in LMICs despite an extensive 

literature search (69). Considering the huge burden of T2DM, there is an urgent need of 

research and evidence development to improve diabetes outcomes in LMICs (1, 41, 69). 

K-DPP is one of the first implementation trials to evaluate a peer-led, group-based lifestyle 

intervention program among individuals at high risk of developing T2DM in an LMIC. The 

comprehensive implementation evaluation conducted as part of this Ph.D. research will 

provide important reference and advance the evidence base for widespread 

implementation of such programs in other parts of India and in similar countries (257). 

 

8.3 Methodological challenges and considerations 

The following sections outline the methodological challenges in implementing diabetes 

care programs as identified as part of this Ph.D. research. 

 

8.3.1 Systematic evaluation of intervention fidelity  

In implementation research, a systematic evaluation of intervention fidelity is important 

to assess the extent to which program was implemented as designed (69, 104), as it 

provides important information for future implementation efforts.  

 

The systematic review noted that ‘high’-frequency interventions with ‘high’ to ‘moderate’ 

duration and fidelity were associated with greater weight loss. This is consistent with a 

systematic review and meta-analysis by Dunkley et al. (199) where reviewers coded 

intervention content based on the recommendations for lifestyle interventions for the 
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prevention of diabetes provided by both the European Guideline and Training Standard 

for Diabetes Prevention (IMAGE) project (258) and National Institute for Health and Care 

Excellence (NICE) (259) and found that adherence to guidelines on the content and 

delivery was significantly associated with a greater weight loss. However, not many 

diabetes prevention studies report fidelity, and little is known about how the 

implementation of interventions occurs in real-world trials (181).  

 

Also, the findings from the systematic review show that a majority of included studies 

were based on a standard protocol (such as US-DPP, Fin-DPS etc.) however, only a 

few studies applied measures to monitor whether the protocol was being implemented 

as intended. 

 

In K-DPP, the intervention fidelity was evaluated using two structured observers’ 

checklists completed by LRPs. Findings from the observation checklists show that there 

was high adherence to the intended design and delivery of the intervention by peer 

leaders. However, there were significant gaps in data reporting (i.e. missing data) that 

may have impacted the overall assessment of fidelity.  

 

Without measuring which intervention components were implemented to what extent, 

which components were well-received by the participants, and which components need 

to be changed, it would be challenging for future program planners to adapt the 

intervention components to produce the similar effectiveness outcomes. 
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8.3.2 Increasing uniformity in reporting diabetes prevention outcomes  

Our systematic review shows that many diabetes prevention translational studies do not 

report diabetes risk reduction despite it being a primary aim of the studies (69). Instead, 

weight loss has been the most commonly reported success outcome of diabetes 

prevention trials — either in individual cases as a percentage of overall body weight or 

across a population as an average percentage of weight loss. It was also noted that 

studies report weight loss in different ways. For example, the percentage weight loss 

could be interpreted to mean weight loss to percentage achieving a particular weight loss 

target or the average percentage of weight that subject lost. 

 

The inconsistency in reporting the outcomes makes it challenging to compare the 

effectiveness of two or more programs that may have utilised the same amount of 

resources. The international diabetes research community should invest efforts in 

ensuring consistency in reporting diabetes outcomes. 

 

8.3.3 The need for a comprehensive yet practical implementation 

evaluation framework 

Translating knowledge into practice is a complex process and requires effective and 

thorough methodological approaches. To address this, a number of D&I theories, 

frameworks and models are developed for guiding research-to-practice activities. These 

models often overlap with each other and lack clear definitions that hinder the real-world 

application of knowledge (127). Indeed it is believed that there is an over saturation of 
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D&I framework (117), often leaving a challenge for program planners in distinguishing 

and applying the best D&I framework suited to their program (69, 117, 127, 260). 

 

Likewise gaps in the methodological assessment of implementation, major gaps exist in 

the assessment of “transferability” mainly due to the lack of transferability assessment 

frameworks (261). The challenge is aggravated by lack of clear definitions of several 

overlapping concepts such as transferability, generalisability, applicability, feasibility, 

translation and external validity (261-263). There is also a consensus among research 

community regarding the lack of clarity on the criteria to assess the transferability of health 

interventions on the basis of a sound theoretical model (261, 262, 264). 

 

This Ph.D. thesis utilised the Glasgow’s RE-AIM and Pronk’s PIPE framework. When 

compared, the two frameworks revealed interesting findings. For example, the ‘Reach’ 

component in RE-AIM and ‘Participation’ component in PIPE serves the similar purpose, 

however, have different definitions. Hence, the calculation of reach and participation for 

the same intervention (AusPfP-DP) shows an enormous difference between the two 

coefficients. According to the RE-AIM framework reach is calculated as the proportion of 

eligible individuals who were willing to participate (61.9%), whereas, the PIPE’s 

calculation of participation applies to the proportion of the invited individuals who enrolled 

in the program (3.7%). While both definitions provide useful information about 

participation rates, the inconsistency of definitions between frameworks and different 

styles of reporting poses challenges for researchers to conduct a meaningful comparison 

between interventions.  
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In diabetes prevention and self-management, more research is needed to understand 

and apply the few but essential elements of the PIPE model to measure the overall public 

health impact of diabetes prevention interventions (210). 

 

For the two RCTs (K-DPP and AusPfP-DP), this Ph.D. has integrated both RE-AIM and 

PIPE framework in reporting the implementation evaluation of the diabetes prevention 

and control programs. This research maps the components from the two models into 

provider-, and participant-level factors, hence allowing to undertake a comprehensive 

implementation evaluation from providers’ as well as participants’ perspective. When 

integrated, the two models complement each other by reporting on a number of program 

implementation components and enhancing the understanding of the context in which the 

intervention was implemented.  

  

For intervention developers and program planners, it is important to understand the 

context in which intervention is delivered (such as whether the intervention followed a 

standard plan, what mechanisms were used to recruit and retain participants, what level 

of training and support was provided to intervention agent etc.). This information would 

help them in assessing whether the intervention is likely to produce similar effects in their 

respective settings (265). Future research should invest in identifying and simplifying the 

key constructs of implementation and transferability frameworks to guide the 

implementation of evidence-based practices from one setting to other settings.  
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The development of recent guidelines on the Standards for Reporting Implementation 

Studies (StaRI) by Pinnock et. al. highlights the need of balance between reporting 

intervention effectiveness and implementation strategies (267) and would be useful for 

future programs. 

 

8.3.4 Measuring the public health impact of diabetes programs 

The assessment of the overall public health impact of diabetes prevention and self-

management interventions could be invaluable in guiding and informing future translation 

and dissemination of such programs into policy and practice. However, the measurement 

of the public health impact of real-world interventions is a complex issue and remains 

unreported. 

 

The overall PIPE impact metric for AusPfP-DP showed a small overall impact of 1.76%, 

which, although low, should be placed in the context of what may be a ‘theoretically’ 

realistic impact in the real-world settings. As discussed earlier, the AusPfP-DP has been 

moderately effective with an individual success rate of 65% in the intervention arm, but 

the effectiveness of the overall program is dramatically diminished due to the very low 

participation. In a hypothetical scenario for a similar program, keeping all the PIPE 

coefficients the same as AusPfP-DP except inputting a participation rate of 20% instead 

of 3.7%, as in this program, the overall program impact could increase to almost 10%, 

while a similar increase in effectiveness would only give a 2% impact. Hence, the 

incremental benefit from increased effectiveness of an intervention is bound to be much 

smaller than the incremental benefit from effective recruitment. This is an important 
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finding for program planners. Since not many studies report the overall public health 

impact, hence it is challenging to compare interventions based on this important public 

health measure. 

 

8.4 Limitations of this Ph.D. research 

There are certain limitations to the research presented in this Ph.D. thesis as described 

below. 

 

Although there has been a lot of emphasis on the need for translating T2DM programs in 

LMICs where the majority of T2DM burden exists (1), our systematic review did not find 

any studies from such countries that met the eligibility criteria hence the results of the 

review may not be generalisable to LMICs.  

 

In this systematic review, our analysis of implementation was limited to standard sessions 

only and the extracurricular or optional activities offered by some of the programs that 

may have an impact on the future adoption of these kinds of programs were excluded. 

Furthermore, due to the absence of relevant numeric data from selected studies, the 

review could not compare the overall public health impact of diabetes prevention 

programs.  

 

Another limitation of this Ph.D. research is that the behaviour change data reported in 

both K-DPP and AusPfP-DP (Chapters 5 - 7) was self-reported by participants, hence 

should be used with caution.  
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In K-DPP, the measurement of intervention fidelity by examining the group session 

reports and observation checklists had several issues. Firstly, the group session reports 

completed by peer leaders were self-reported. The completion of reports at the end of 

each session could have been perceived as a ‘performance evaluation’ measure by peer 

leaders, hence, may have influenced by the ‘personal’ reporting bias. Secondly, while the 

LRP’s acted as an observer for the peer-led group sessions, it should be noted that LRPs 

were also responsible for supporting and mentoring peer leaders throughout the 

intervention. Hence, their assessment of peer leaders’ performance during group 

sessions may have been influenced by their interactions with them outside the group 

sessions. Thirdly, there were significant gaps in data reporting (i.e. missing data) that may 

have impacted the overall assessment of fidelity. Collectively, these limitations may have 

influenced the assessment of the K-DPP intervention fidelity. There is a need for more 

rigorous measures for the assessment of intervention fidelity that can be broadly applied 

to a variety of settings and interventions. 

 

In AusPfP-DP, the design of implementation evaluation and data collection was restricted 

to the data collection tools that were already being used as part of the trial. Hence other 

important data such as peer leaders’ adherence to the intervention protocol in delivering 

the monthly group sessions and community-level factors that may have facilitated the 

uptake of the program, could not be collected or analysed. 
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8.5 Key recommendations for program delivery and future 

research 

Based on the key findings of this Ph.D. research, the following recommendations are 

being proposed for the wider-uptake and successful implementation of future diabetes 

prevention and self-management programs and for enhancing the research and evidence 

base for diabetes programs. 

 

8.5.1 Implications for program delivery and practice 

Program design 

• Program planners and implementers should aim to design high-intensity diabetes 

prevention programs with frequent contacts if the primary target is weight loss. 

However, if the primary aim is diabetes risk reduction, this can also be achieved with 

the lower frequency of contacts but with a program duration of at least 12 months. 

With this program design, program planners should expect only low or moderate 

weight loss. 

 

• To have a broader public health impact, diabetes prevention programs with the lower 

frequency of contacts but with a program duration of at least 12 months might be 

more feasible, but this requires program strategies that simultaneously address both 

penetration and participation. 

 

 

Recruitment strategies 
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• Future implementation and translational research in diabetes prevention and self-

management needs to invest in designing recruitment more carefully to ensure high 

program reach; examining factors that optimise participation, engagement and 

retention in the structured lifestyle programs, and maximising adherence to the long-

term behaviour changes (256). 

 

• Future programs should focus on better participation strategies such as better 

communication strategies, clearly stated benefits of the program, and outreach 

strategies of sufficient intensity to ensure maximum participation.  

 

 

• Future programs may benefit from distinct and detached strategies for participant 

recruitment and peer leader recruitment, and potentially higher intensity contact with 

the peer leaders before the program starts. 

 

• Future programs aimed at self- management of T2DM may need to more effectively 

engage with target groups. Without a participatory approach, we might not be able to 

overcome issues related to low participation rates for such programs. Hence, further 

refinements are needed for improving the participation rates in future programs. 

 

 

Undertaking comprehensive implementation evaluation 
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• Program planners should invest rigorous efforts in the assessment of intervention 

fidelity as well as intervention agents’ or providers’ fidelity to assess their adherence 

to the intervention delivery as per intervention protocol. 

 

• To improve the translation of diabetes programs in real-world settings, a more 

rigorous reporting of program elements and intervention components are needed so 

that the practical value of the diabetes prevention and self-management programs 

can be assessed. 

 

 

Consistency in reporting outcomes 

• Lack of consistency in the way diabetes prevention outcomes are reported and 

analysed needs to be addressed in future translational research (266), to ensure a 

greater consistency of reporting main outcomes and a standardisation of reporting 

criteria. Cardona-Morrell and colleagues (194) suggest the establishment of a registry 

of translational projects using consistent, measurable outcomes to add more certainty 

to effectiveness analyses. 

 

8.5.2 Implications for future research 

 

• Future translational research needs to identify effective recruitment and program 

implementation strategies for targeting both reach and program participation that also 

emphasises long-term program adherence. 

 



212 
 

• More research is needed to design structured and effective peer support programs to 

assist PWD in improving self-management and reducing subsequent morbidity and 

mortality. Future program planners should also review the recruitment and marketing 

strategies of diabetes self-management programs. 

 

• More examples of program evaluation using the PIPE metric is needed so that similar 

programs could be compared based on the overall PIPE metric. Additional application 

and utilisation of the PIPE framework will provide an opportunity for its evolution and 

refinements.  

 

8.6 Conclusions 

Our findings based on program implementation over the period of 15 years suggest that 

while a high-frequency intervention plays an important role in achieving high weight loss 

outcomes, programs with ‘low’-intense interventions have also shown high reductions in 

the incidence of T2DM. This suggests that even when the effectiveness of an intervention 

is moderate in terms of weight loss, it can have a profound impact on the development of 

a disease at the population level. From a public health perspective, this is an important 

finding, especially for resource-constrained settings.   

 

The findings of a unique community-based intervention model (K-DPP) using low 

technology and local expertise for reducing diabetes incidence are relevant and 

potentially applicable to other LMICs as well as resource-poor settings in HICs. The 

community engagement approach could be highly beneficial to widely implement 

sustainable lifestyle modifications programs in LMICs. The K-DPP findings will be used 
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to inform the future development, adaptation and implementation of diabetes prevention 

programs to reduce long-term diabetes risk in India and other LMICs. Lessons from this 

study will also be relevant and have applicability to other rapidly developing LMICs with 

high burdens of type 2 diabetes. 

 

The findings from this doctoral research show that a group-based, peer support program 

to assist people in improving diabetes control, is feasible and acceptable and that they 

have the potential to create a positive impact on the quality of life of PWD, which ultimately 

increases the likelihood of program effectiveness for the participants. Future programs 

aimed at self-management of T2DM may need to more effectively engage with target 

groups and should focus on better participation strategies such as better communication 

strategies, clearly stated benefits of the program, and outreach strategies of sufficient 

intensity to ensure maximum participation. Further refinements are needed for improving 

the participation rates in future programs.  

 

More examples of program evaluation using PIPE metric are needed so that similar 

programs could be compared based on the overall PIPE metric. More rigorous evaluation 

methods are required to better understand the factors that influence the likely success of 

such interventions in the future. 
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Appendix 1: Peer leader training pre- and post-test questionnaire 
 

Kerala Diabetes Prevention Program (KDPP) 

Peer Leader Training 

Pre Test / Post Test 
 
 

Name of peer leader:  Date:  

 

Please respond to the following questions. Please use a tick () mark 
where applicable. 
 

 
1. Type 2 diabetes is a chronic disease characterized by high levels of sugar in 

the blood. 

 True   False   

 

 

2. What are some of the common risk factors of type 2 diabetes? 

 

a) ____________________ b) ______________________ 

c)  ____________________ d) ______________________ 

 

3. What are some of the symptoms of type 2 diabetes? 

 

a) ____________________ b) ______________________ 

c)  ____________________ d) ______________________ 

 

4. If uncontrolled, Type 2 diabetes can lead to more serious health problems. Which 

of these health problems can be caused by diabetes?  
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Health problems CAUSED by diabetes NOT caused by Diabetes 

Heart attack   

Kidney failure   

Stroke   

Blindness   

Nerve damage   

 

 

5. Some of the following actions could delay or prevent you from getting 

diabetes. Please tick which of these do you think can be helpful? 

 

Actions/items CAN prevent Can NOT prevent 

Eating healthy diet (such as reduction of 

sugar & salt containing food items, and 

increase in fruits and vegetables) 

  

Using a large of number of medications   

Regular physical activity such as (walking for 

at least 30 minutes per day) 

  

Avoiding smoking and alcohol   

Eating high quantity of starchy foods like rice   

Reduction of sugar containing beverages 

such as tea, juices and sugar-sweetened soft 

drinks 

  

Limiting salt intake   
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Using tobacco   

 

 

 

 

6. How many minutes of moderate intensity physical activity such as brisk walking 

should you aim to do every day? Please circle your response.  

 

a. 15 minutes     

b. 30 minutes 

c. 45 minutes 

d. 60 minutes 

 

7. Please state what you think are the aims and objectives of the K-DPP program? 

    ______________________________________________________________ 

 

    ______________________________________________________________ 

 

   ______________________________________________________________ 

 

8. As a peer leader, my role and responsibilities include:  

 

 

a) ______________________________________________________ 

 

b) _______________________________________________________ 

 

c) _______________________________________________________ 

 

d) _______________________________________________________ 
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9. Please state two motivational communication skills that can be useful  in 

organising and running the peer support groups in your community? 

  

_______________________________________________________ 

 

_______________________________________________________ 

 

10. Select TRUE or FALSE for the following statements. Please use Tick () mark.  

 

Statements TRUE FALSE 

In Kerala, chronic disease such as heart disease, diabetes and other such 

conditions are high. 

  

Other than diabetes, high blood glucose is linked to a number of diseases 

such as Retinopathy, Neuropathy, and some foot diseases.     

  

Eating a wide variety of food has a positive effect on health   

Cooking and eating large portion of rice in most meals has no harmful 

effects on our body 

  

A healthy person is not required to perform regular physical activity or 

exercise as he is already fit 

  

Using smokeless tobacco (gudka, shambu etc.) are better than using 

Cigarette and beedi 

  

Heavy alcohol intake has no effect on cardiovascular diseases   

Chronic stress is directly related to diabetes   

Body Mass Index or BMI is a measure of body weight relative to its height 

and can be used to see whether you are underweight or overweight.  

  

While adults are usually affected by type 2 diabetes, more younger people, 

even children, are now developing this disease. 
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----END OF QUESTIONNAIRE---- 

 

Appendix 2: Peer leader training evaluation questionnaire 
 

Kerala Diabetes Prevention Program (KDPP) 

 

Peer Leader Training Evaluation 

 

 

Name:  Date:  

 

Please help us evaluate the 1-day Peer Leader Training by completing this form. 

Please circle your responses wherever applicable. 

 

1. Was the training information presented clearly and at a level you could 

understand? 

 

Not at all clear        A little clear  Somewhat clear     Very clear 

  

2. Did the trainers demonstrate knowledge about diabetes, its risk factors, 

symptoms and the lifestyle changes that can help reduce your risk of 

diabetes?          

 

Not at all     A little   Somewhat      Quite a bit 

 

3. Did the trainers welcome your questions and answer them appropriately?          

 

Not at all  Occasionally  Sometimes       Very Often 

 

4. Were the activities (such as: discussion in pairs) useful in understanding the 

content of the training? 
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Not at all useful  A little  Somewhat   Very useful 

 

 

5. Were the practise sessions useful in preparing you for your role as a peer 

leader? 

 

Not at all useful  A little  Somewhat   Very useful 

 

 

6. How well do you think you have understood the roles and responsibilities of a 

peer leader? 

 

Not at all   A little   Somewhat   Very well 

 

 

7. Please define the key roles and responsibilities of peer leaders, in your own 

words. 

____________________________________________________________ 

 

____________________________________________________________ 

 

_____________________________________________________________ 

 

 

8. How well you think the training program has prepared you for providing peer 

leader support to your group? 

 

Not at all   A little   Somewhat   Very well 
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9. How useful do you think the peer leader handbook is in assisting you with 

running this program? 

 

Not at all useful  A little   Somewhat   Very useful 

 

10. How useful do you think participants’ handbook is in helping participants 

setting and monitoring the goals? 

 

Not at all useful  A little   Somewhat   Very useful 

 

 

11. How confident are you that you have learned the following concepts from the 

training and will be able to share these with program participants? 

 

 
I am not sure 

about this 

I think, I am 

confident 

I am very 

confident 

Aims of K-DPP intervention    

Key targets of K-DPP intervention    

Benefit to the participants    

Benefit to the community    

Contents of the peer leader and 

participant handbook 
   

How to measure waist 

circumference using a tape 

measure 

   

 

 

12. How confident are you that you will be able to run the different components of 

the program including: 
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Not at all 

confident 

A little 

confident 

Somewhat 

confident 

Very 

confident 

Organising and conducting 

small group meetings 
    

Helping group members in 

setting goals 
    

Helping group members with 

ongoing goal monitoring 
    

Teaching group members how 

to measure waist circumference 
    

Promoting community activities 

and connections 
    

 

 

----END OF QUESTIONNAIRE---- 
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Appendix 3: Peer leader group session report 
 

Kerala Diabetes Prevention Program (KDPP) 
Group Session Report 

 
(This form is to be filled by Peer Leader(s) at the end of each group session) 

 
 
 
Group ID: ______          Date: _________   Time Start: ______     
 
Time End: _____  Venue / location: ___________________ 
 
 
Session facilitated or attended by: 
Peer Leader 1: _______________ 

 

K-DPP Team Member: _______________ 

 

Peer Leader 2: _______________ 

 

Local Resource Person: ______________ 

 

 
 
Please respond to the following questions. Please circle your responses 
wherever applicable. 
 
 
1. Approximately how much time did you spend preparing for today’s session? 

  
___ hours  ___ minutes 

 
 
 
2. How much information you gathered from peer leader handbook while 

preparing for today’s session?  
 
None  Not much  Some   A lot of 

 Information  information  information 
 
 
 
2a. If you have selected other than ‘None’ in question 2, please provide the specific 

page numbers in the handbook that you used to gather information on today’s 
session. 
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Page Number(s): __, __, __, __, __, __, __ 
 
 
 

3. Were the information/activities given in the peer leader handbook useful in 
preparing for today’s session? 

 
Not at all useful  A little  Somewhat   Very useful 
 

 
 

4. What were the key activities held in today’s session? Please provide titles only. 
 
1. 

 
4. 

2. 

 
5. 

3. 

 
6. 

 
 
 

5. How would you rate participants’ motivation level overall in today’s session? 
 

Not at all motivated A little Somewhat        Very motivated   
 
 
 

6. Did you face any difficulties while preparing and delivering today’s session? 
Yes   No 

 
 
 
 
6a. If you have selected ‘Yes’ in response to question 7, please share what         

difficulties you faced? 
__________________________________________________________ 

 
___________________________________________________________ 

 
 

 
6b. How did you overcome those difficulties? 
__________________________________________________________ 

 
___________________________________________________________ 
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7. Please state two positive things about today’s group sessions? 
 

1. 

 

2. 

 

 
 
 

8. Please state two things that need further improvement with these group 
sessions? 

 

1. 

2. 

 
 
 

9. How useful do you think today’s group meeting was in achieving the K-DPP 
program targets for participants? 

 
Not at all useful  A little  Somewhat   Very useful 

 
 
  

10.  Please write any additional comments here.  
 

 
 
 
 
 
 

 
 

 
 ----END OF QUESTIONNAIRE---- 
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Appendix 4: Peer-led group session observer’s checklist 1 
 

Kerala Diabetes Prevention Program 
Group Session 1 – Observer’s Report 

 
(This form is to be filled during Group Session 1 by a local resource person) 

 
 
Group ID: ______ Date: _________  Time Start: ___ Time End: ___ 
 
 
Session facilitated or attended by: 
Peer Leader 1: _________________ K-DPP Team Member: _________________ 

Peer Leader 2: _________________ Local Resource Person: ________________ 

 
 
A. Were the following items covered as intended during the session? 

# Description 
Fully 

covered 

Partially 

covered 

Not 

covered 

N/A 

1 Registration     

2 Introductions& icebreakers     

3 
Group agreement on rules and 

objectives 

    

4 Election of Peer Leaders     

5 
Reflection on Diabetes Prevention 

Education Session 

    

6 

Discussion on symptoms, risk 

factors, causes and complications 

of diabetes 

    

7 

Participants’ reflection on their 

own and their family’s lifestyle and 

risk 

    

8 
Participants’ reflection on current 

lifestyle enablers and barriers 
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9 
Activity to list down friends / close 

relatives suffering from diabetes 

    

10 
Learning to measure waist 

circumference 

    

11 
Getting familiar with the 

participant’s handbook 

    

12 

Using handbook to list down 

symptoms and complications of 

diabetes 

    

 
 
 
B. How engaged/involved were the participants during each aspect of the 
workshop? 
 

# Description 
Fully 

engaged 

Somewhat 

engaged 

Not at all 

engaged 

N/A 

1 
Sign-in, welcome, 

introductions & icebreakers 

    

2 Making rules     

3 Electing Peer Leaders     

4 

Reflection on Diabetes 

Prevention Education 

Session 

    

5 

Discussion on symptoms, 

risk factors, causes and 

complications of diabetes 

    

6 

Participants’ reflection on 

their own & family’s lifestyle 

and lifestyle enablers and 

barriers 

    

7 

Activity to list down friends / 

close relatives suffering from 

diabetes 
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8 
Learning to measure waist 

circumference 

    

9 
Getting familiar and using 

participant’s handbook 

    

10 
Presentation by group 

members 

    

 
 
 
C. Please indicate to what extent the following occurred during the workshop? 
 

  Yes Somewhat No N/A 

1 
The information was presented clearly to 

members 

    

2 
The peer leaders assisted the K-DPP team 

members in leading the session 

    

3 
The peer leaders were able to answer 

participants’ questions effectively 

    

4 
The peer leaders asked questions from 

participants to ensure their understanding 

    

5 
Group activities were encouraged and 

performed 

    

6 
The environment was conducive to 

engagement of participants 

    

7 
The peer leaders used effective 

communication skills 

    

8 
The peer leaders used motivational skills to 

engage participants 

    

 
 

----END OF QUESTIONNAIRE---- 
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Appendix 5: Peer-led group session observer’s checklist 2 

 

Kerala Diabetes Prevention Program 
Small Group Session (for Session 2 – 12) Evaluation Sheet 

 
(This form is to be filled during Group Sessions (2–12) by a local resource person) 

 
 
Group ID: __  Date: _______    Group Session #: _____   
 
Time Start: _____ Time End: ____ 
 
 
Session facilitated or attended by: 
Peer Leader 1: _________________ K-DPP Team Member: _________________ 

Peer Leader 2: _________________ Local Resource Person: ________________ 

 
 
A. Were the following items covered as intended during the session? 

# Description Fully 

covered 

Partially 

covered 

Not 

covered 

N/A 

1 Welcome     

2 
Discussion and reflection from the 

previous session(s) 

    

3 
Discussion on what you have done 

between sessions 

    

4 

Discussion on topics such as healthy 

diet, increasing physical activity, 

tobacco control, and reducing alcohol 

consumption 

    

5 

Discussion on any other topics 

identified by or based on participants’ 

interest/needs 

    

6 
Participants’ reflection on their body 

weights 

    

7 Goal setting for diet     



245 
 

8 Goal setting for physical activity     

9 
Reflection on self-monitoring (diet 

and physical activity) 

    

10 
Use of participants’ handbook in 

sessions 

    

11 
Planning together with peers with 

same/similar goals 

    

12 

Identifying local community 

resources that can be utilised to 

execute the plans 

    

13 Ongoing review of goals     

14 Discussion in pairs / small groups     

15 Other group activities (if any)     

16 Presentation by group members     

17 
Discussion on sustaining individual’s 

behaviour 

    

18 
Discussion on sustaining ongoing 

peer support 

    

19 
Assessment of program outcomes on 

individuals and their family members 

    

20 
Assessment of program impact on 

community level 
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B. How engaged were the participants during each aspect of the workshop? 
 

# Description Fully 

engaged 

Somewhat 

engaged 

Not at all 

engaged 

N/A 

1 

Discussion and reflection from 

the previous sessions and what 

they have done between 

sessions 

    

2 
Identifying and discussing topics 

based on group interest/needs 

    

3 Goal setting for diet     

4 Goal setting for physical activity     

5 
Reflection on self-monitoring 

(diet and physical activity) 

    

6 
Use of participants’ handbook in 

sessions 

    

7 
Planning together with peers 

with same/similar goals 

    

8 

Identifying local community 

resources that can be utilised to 

execute the plans 

    

9 Ongoing review of goals     

10 
Discussion in pairs / small 

groups 

    

11 Other group activities (if any)     

12 Presentation by group members     

13 

Discussion on sustaining 

individual’s behaviour and 

ongoing peer support 

    

14 

Assessment of program 

outcomes / impact on individual-, 

family members-, and 

community level 
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C. Please indicate to what extent the following occurred during the workshop? 
 

# Description Yes Somewhat No N/A 

1 
The information was presented clearly to 

members 

    

2 
The peer leaders were prepared to lead the 

workshop 

    

3 
The peer leaders were able to answer 

participants’ questions effectively 

    

4 
The peer leaders asked questions from 

participants to ensure their understanding 

    

5 
Group activities were encouraged and 

performed 

    

6 

The peer leaders encouraged the group 

planning together with peers with same/similar 

goals 

    

7 

The peer leaders assisted the group to identify 

local community resources that can be utilised 

to execute the plans 

    

8 

The peer leaders reviewed and evaluate 

progress towards individual’s goals and 

helped them modifying goals if needed   

    

9 
The peer leader helped/encouraged 

participants in making the behaviour change 

    

10 
Activities were used as examples of the 

session content 

    

11 
The peer leaders used effective 

communication skills 

    

12 
The peer leaders used motivational skills to 

engage participants 
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----END OF QUESTIONNAIRE---- 
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Appendix 6: Group participants evaluation questionnaire 

 

Kerala Diabetes Prevention Program (K-DPP) 
Lifestyle Intervention Evaluation (12-months) 

 
[This form is to be filled for each group participant (including peer leaders) at the time of 

12-months data collection] 

 
 
Date of data collection: ___________________    
 
Data collector’s name: ____________________    
 
Data collector’s ID: _______________________    
 
Participant’s Name: _______________________   
 
Participant / Peer Leader ID: ________________ 
 
 
 
Is respondent a:  Participant  Peer Leader  (Please circle one) 
 
 
 

Please answer the following questions. Put tick () mark wherever applicable. 

 
1. How many monthly group sessions you attended? 

 
 I have hardly attended any sessions (0 – 3 sessions) 
 I have attended some of the sessions (4 – 7 sessions) 
 I have attended most of the sessions (8 – 11 sessions) 
 I have attended almost all / all sessions (12 – 13 sessions) 
 
 

2. How convenient was the time of these group sessions for you? 
 
  Not convenient  
 Somewhat convenient 

  Convenient 
 Very convenient  

 
 

3. How convenient was the location of these group sessions for you?  
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  Not convenient  
 Somewhat convenient 

  Convenient 
 Very convenient  

 
 

4. How would you rate your interest in these group sessions? 
 
  Not interested  
 Somewhat 

  Interested 
 Very interested 

 
 

5. Please respond to the following questions in relation to the Group Program.  
(Do not complete if you are a Peer Leader) 

Groups Sessions 
Never Somet-

imes 

Most of 

the times 

Always N/A 

In the group, I was free to 

choose what kind of lifestyle 

changes I wanted to make 

     

In the group, my opinions were 

understood and appreciated. 

     

The peer leader and the other 

group members showed that 

they trusted in my ability to 

make lifestyle changes 

     

My peer leader and the group 

listen to how I would like to do 

things regarding my lifestyle 

     

My peer leader and the group 

encourage me to ask 

questions about my lifestyle 

     

My peer leader and the group 

try to understand how I see my 

lifestyle before suggesting any 

changes 

     

I look forward to see my peer 

leader(s) 

     

I look forward to see other 

group members 
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I share what I learn in the 

sessions with my family 

members 

     

 
 
 

6. With the help of my group (peer leaders, group members, and/or 
family/friends), I have set goals for the following. 

 

 Yes No N/A 

improving my diet    

increasing physical activity    

Quitting smoking / tobacco    

Reducing alcohol consumption    

 
 
 

7. Since joining KDPP, me and / or my family have made changes in relation to 
the following. Note that even small changes count! 

 
a) Improving my diet (If ‘Yes’, go to ai or go to b) 

        Yes, I have made changes in my diet 
Yes, my family member(s) has / have made changes in their diet  

        Not Applicable 
 
 

ai) If yes, please describe the changes made by you and/or your family on 
improving your diet: 
………………………………………………………………………………………………
…………….…….……………………………………………………………………………
………………………………………………………………………..………………………
………………………………………………………… 
 

 
aii) Do you think that will you and/or your family member will be able to 
continue these in the future? 

 
 Not 

likely 

Not 

sure 

Likely Very 

likely 

N/A 

You      
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Your family 

member(s) 

     

 
 
 

b)  Improving my physical activity (If ‘Yes’, go to bi or go to c) 
  Yes, I have made changes in my activity levels  
Yes, my family member(s) has / have made changes in their activity   

levels 
         Not Applicable 
 
 

bi) If yes, please describe the changes made by you and/or your family on 
improving physical activity: 
………………………………………………………………………………………………
……………..…….…………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………… 
 

 
bii) Do you think that will you and/or your family member will be able to 
continue these in the future? 

 
 Not 

likely 

Not 

sure 

Likely Very 

likely 

N/A 

You      

Your family 

member(s) 

     

 
 

c) Reduce alcohol intake (including Brandy, Whiskey, Toddy, Beer, and Wine 
etc.) (If ‘Yes’, go to ci or go to d) 

    Yes, I have reduced my alcohol use  
    Yes, my family member(s) has / have reduced alcohol use 
    Not Applicable 
 
 

ci) If yes, please describe the changes made by you and/or your family on 
reducing alcohol intake: 
………………………………………………………………………………………………
……………..…….…………………………………………………………………………
………………………………………………………………………………………………
……………………………………………………………… 
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cii) Do you think that will you and/or your family member will be able to 
continue these in the future? 

 
 Not 

likely 

Not 

sure 

Likely Very 

likely 

N/A 

You      

Your family 

member(s) 

     

 
 

d) Reduce tobacco use (such as Cigarettes, Bidis, Cigars, Beetle with 
tobacco, Snuff, Ghutka, Kahaini and Hukka). (If ‘Yes’ go to di or go to 
question 3) 

    Yes, I have reduced my tobacco use  
    Yes, my family member(s) has / have reduced tobacco use 
    Not Applicable 
 
 

di) If yes, please describe the changes made by you and/or your family on 
reducing tobacco use: 
………………………………………………………………………………………………
……………..…….…………………………………………………………………………
…………………………………………………….…………………………………………
…………………………………………………….…… 
 

 
dii) Do you think that will you and/or your family member will be able to 
continue these in the future? 

 
 Not 

likely 

Not sure Likely Very 

likely 

N/A 

You      

Your family 

member(s) 

     

 
 
 

8. Since joining K-DPP, how much support have you received from the 
following sources in leading a healthy lifestyle? 
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 No 

support 

at all 

A little 
Somewhat 

support 

 A lot of 

support 
N/A 

Peer leaders      

Other group members      

Family members      

Friends      

Govt. health care centres or 

hospitals 

     

Private clinics or hospitals      

Other health care workers      

ASHA      

Local resource person      

Any other source (please 

specify) 

 

__________________ 

     

 

………………………………… 

     

 

………………………………… 

     

 
 
 

9. Since joining K-DPP, how often have you used your handbook? 
 
  Never  
 Sometimes 

  Often 
 Very often 

Not applicable 
 
 

 



255 
 

 
10.  How useful has your handbook been in recording and tracking your 

progress? 
 
  Not useful  
 Somewhat useful 

  Useful 
 Very useful 

Not applicable  
 
 
 

11. How useful have these group sessions been to you in adopting a healthy 
lifestyle? 
 
  Not useful  
 Somewhat useful 

  Useful 
 Very useful 
 
 

12.  Since joining K-DPP, how often have you a measuring tape to assess your 
waist circumference? 
 
  Never  
 Sometimes 

  Often 
 Very often 

 
 
 

13.  What did you like the most about these group sessions? 
_____________________________________________________ 
_____________________________________________________ 
 
 
 

14.  Was there something you disliked about these group sessions? 
_____________________________________________________ 
_____________________________________________________ 
 
  
 

15.  Have you participated in any other activities since joining K-DPP?   
                      

a) Yoga training    Yes   No 
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b) Kitchen garden training  Yes   No 
c) Walking groups   Yes   No 
d) Any other specify                       …………….…………….…………… 
e) Any other specify                       …………….…………….…………… 
 
 
 

16.  Since joining K-DPP, have you had any contacts with your peer leader 
outside the group meeting? (do not complete if you’re a peer leader) 
 
  Yes (If ‘Yes’ go to 16b)  
 No (If ‘No’ go to question 17) 
 
 
 
16a. If yes, how many times did you talk to or meet your peer leader outside 
the group meeting since the beginning of the program?    
______ times  
 
16b. Please select the best response(s) that describes the nature of your 
contact with your peer leader. Please select all that apply and add details 
where possible. 
 
Example only 
Contact Type Tick 

() 

Please provide brief description                       

Assistance in achieving your 

‘physical activity’ goal 

 Peer leader organised a walking group 

and I joined it  

 
 
Contact Type Tick () Please provide brief description                       

To brief about the session you 

have not attended 

  

Assistance in achieving your 

‘healthy diet’ goal  

  

Assistance in achieving your 

‘physical activity’ goal 

  

Assistance in achieving your 

‘alcohol’ goal 

  

Assistance in achieving your 

‘tobacco’ goal 

  

To discuss any issues 
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Any other type of contact 
  

 
 
 
 
 
 

17.  Since joining K-DPP, have you had any contact with other group member(s) 
outside the group meeting? 

 
  Yes (If ‘Yes’ go to 17b)  
 No (If ‘No’ go to question 18) 
 
 
 

17b. If yes, how many times did you talk to or meet other group member(s) 
outside the group meeting since the beginning of the program? 

______ times 
 
 
 
 

17c. Please select the best response(s) that describes the nature of your contact 
with other group member(s). Please select all that applies and add details where 
possible.  

 
Example only 
Contact Type Tick 

() 

Please provide brief description                       

Assistance in achieving your 

‘healthy diet’ goal 

 Went on shopping to buy fresh fruit and 

vegetables with a group member 

 
 

Contact Type Tick () Please provide brief description 

To brief about the session you 

have not attended 

  

Assistance in achieving your 

‘healthy diet’ goal  

  

Assistance in achieving your 

‘physical activity’ goal 

  

Assistance in achieving your 

‘alcohol’ goal 
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Assistance in achieving your 

‘tobacco’ goal 

  

To discuss any issues 
  

Any other type of contact 
  

 
 
 

18.  Please write any additional comments if you wish to share. 
 ____________________________________________________ 
 
 ____________________________________________________ 
 
 ____________________________________________________ 

 
 

----END OF QUESTIONNAIRE- 
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Appendix 7: Control participants evaluation questionnaire 

 

Kerala Diabetes Prevention Program (K-DPP) 
Health Information Intervention Evaluation (12-months) 

 
(This form is to be filled for each participant at the time of 12-months data collection) 

 
 
Date of data collection: ____________________    
 
Data collector’s name: ____________________    
 
Data collector’s ID: ____________________    
 
Participant’s Name: _____________________   
 
Participant ID: ________________ 
 
 

Please answer the following questions. Put tick () mark wherever applicable. 

 
1a. Have you seen this booklet before?  
Instruction for data collector: Show participant health information booklet.  
If ‘Yes’, go to question 1b. If ‘No or Not sure’, go to ques 2.  

 
  Yes 
 No 
 Not sure 

 
 

1b. How often have you used, read or looked at this booklet in the last 12 
months?  

 
  Never  
 Sometimes 

  Often 
 Very often 

 
 
2. In the last 12 months, have you and/or your family member (s) made changes in 
relation to the following. Note that even small changes count! 

 
a. Improving my diet. If ‘Yes’, go to b. If ‘Not Applicable’ go to ques 3. 

 
   Yes, I have made changes in my diet 
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   Yes, my family member(s) has / have made changes in their diet  
       Not Applicable 

 
 

b. Please describe the changes made by you and/or your family member (s) 
on improving your diet: 
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………  

 
c. Do you think that you and/or your family member (s) will be able to 

continue these in the future? 
 

 Not likely Not sure Likely Very likely N/A 

You      

Your family member(s)      

 
 
3. In the last 12 months, have you and/or your family member (s) made changes in 
relation to the following. Note that even small changes count! 

 
d. Improving my physical activity. If ‘Yes’, go to b. If ‘Not applicable’ go to 

ques 4.  
       Yes, I have made changes in my activity levels 

Yes, my family member(s) has / have made changes in their activity 
    Not Applicable 

 
e. Please describe the changes made by you and/or your family on 

improving physical activity: 
............................................................................................................................
............................................................................................................................
....................................................................................................... 

 
f. Do you think that will you and/or your family member (s) will be able to 

continue these in the future? 
 

 Not likely Not sure Likely Very likely N/A 

You      

Your family member(s)      
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4. In the last 12 months, have you and/or your family member (s) made changes in 
relation to the following. Note that even small changes count! 

 
g. Reduce alcohol intake (Brandy, Whiskey, Toddy, Beer, and Wine). If ‘Yes’, 

go to b. If ‘Not applicable’ go to ques 5.  
Yes, I have reduced my alcohol intake 
Yes, my family member(s) has / have reduced alcohol intake 
Not applicable 

 
h. Please describe the changes made by you and/or your family member (s) 

on reducing alcohol intake: 
………………………………………………………………………………………
………………………………………………………………………………………
………………………………………………………………………………………
……………………………………………………… 

 
i. Do you think that will you and/or your family member (s) will be able to 

continue these in the future? 
 

 Not 

likely 

Not 

sure 

Likely Very 

likely 

N/A 

You      

Your family member(s)      

 
  

5. In the last 12 months, have you and/or your family member (s) made changes in 
relation to the following. Note that even small changes count! 

 
j. Reduce tobacco use (such as Cigarettes, Bidis, Cigars, Beetle with 

tobacco, Snuff, Ghutka, Kahaini and Hukka). If ‘Yes’, go to b. If ‘Not 
applicable’ go to ques 6. 
Yes, I have reduced my tobacco use  
Yes, my family member(s) has / have reduced tobacco use 
Not applicable 

 
k. Please describe the changes made by you and/or your family on reducing 

tobacco use: 
......................................................................................................................
......................................................................................................................
.................................................................................................... 
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l. Do you think that will you and/or your family member will be able to 
continue these in the future? 

 
 Not 

likely 

Not 

sure 

Likely Very 

likely 

N/A 

You      

Your family 

member(s) 

     

 
6. In the last 12-months, how much support have you received from the following 
sources in leading a healthy lifestyle. 

 

Sources of Support 
No 

suppo-

rt at all 

A 

little 

supp-

ort 

Somewh-

at 

support 

A lot of  

Suppo-

rt 

N/A 

Family members      

Friends      

Govt. health care centres or hospitals      

Private clinics or hospitals      

ASHA      

Other health care workers      

Local resource person      

Community park      

Panchayat      

Any other source (please specify) 

……………………………… 
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7. Please list any additional comments about the K-DPP study or about your health 
or lifestyle changes that you’ve made that you would like to share with us.  

   ______________________________________________________________ 
 ______________________________________________________________ 
 ______________________________________________________________ 
 ______________________________________________________________ 
 

----END OF QUESTIONNAIRE- 
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Appendix 8: Control participants evaluation questionnaire guide for 

data collectors 

 

Kerala Diabetes Prevention Program (K-DPP) 
Health Information Intervention Evaluation Questionnaire 

Guide for Data Collectors 
 
 
 
General Instructions for Data Collectors 

 
This questionnaire should be filled for each participant who is registered within the ‘Health 
Information Intervention’ arm of the Kerala Diabetes Prevention Program. 
 
The evaluation questionnaire CANNOT be filled by another household member. If the 
registered participant does not attend the mobile clinic, the K-DPP staff will make a time 
to complete this with the participant at a later stage.  
 
The data collector should ask each question in the given sequence (one question at a 
time) and write the answers on the questionnaire after asking each question. Please put 

tick () mark wherever applicable. If the participant is not clear on any of the questions, 
please repeat the question, describe, provide examples and probe responses where 
necessary (see individual question guide provided below).    
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Introduction 

 
Instructions: Greet participants. 
 
Explain them that the purpose of this questionnaire is to collect some important 
information on the lifestyle changes that they may or may not have made in the last 12-
months.  
 
Please emphasis that there is no right or wrong answer. All answers are equally 
welcome as far as they are honest responses. 
 
This evaluation questionnaire should take approximately 10 minutes to complete 
depending on the length of responses by participants. 
 
Data Collectors’ and Participants’ Information  

 
Purpose: Provides information on data collectors and participants who are completing 
this evaluation. 
 
Instructions: Please write the following information in clear handwriting on the 
questionnaire: 
 
Date of data collection: Today’s date 
Data collector’s name:   The person who is collecting data from participants i.e. your 
full name 
Data collector’s ID:          ID of the person who is collecting data from participants  
Participant’s name: Participant’s full name 
Participant ID:        Participant’s K-DPP ID (use sticker provided) 

 
 
Question 1 

 
Question 1a 

 
Purpose: Determines whether participants have received the health information booklet. 
 
Instructions: Show participant health information booklet and ask question 1a. 
 
Question 1b 

 
Purpose: Determines how frequently participants have used the health information 
booklet in the last 12 months. 
 
Instructions: If participant answered ‘YES’ to question 1(a), only then ask question 1b. 
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Participants can use different terminologies to describe the frequency of use of this 
booklet. Listen to their answer and then carefully mark ONE of the following categories 
only. Once you decide which category to mark, speak up loudly, so that participant could 
hear what you are marking as a response. Sometimes, it is a good way to validate their 
response. 
 
Please note that it is fine if they have not used the booklet at all in the last 12 months. If 
you feel that participant is feeling pressured to respond to this question, encourage 
him/her that all answers are equally welcome as long as they are ‘honest’ responses. 
 
Question 2 
 
Question 2a 

 
Purpose: Determines the lifestyle changes (improving diet) that may have been made by 
participants or their family member(s) in the last 12 months. 
 
Instructions: Please emphasis participant to reflect on the last 12 months i.e. since 
joining the K-DPP study.  
 
You may come across participants who may have made some changes initially but are 
not currently practicing those changes. That’s fine! If the change was made, and even if 
it was small, it needs to be captured here. 
 
Remember to mark separate responses for participant and his/her family member(s). 
 
If no changes have been made by participant AND family member(s) to improve diet, 
then mark ‘Not Applicable’ and go to Question 3.  
 
 Question 2b 

 
Purpose: Determines the specific changes that were made in relation to improve diet in 
the last 12 months. 
 
Instructions: If participant and/or his/her family member(s) have made any changes to 
improve diet, then ask them to describe the changes made. If the participant finds it 
difficult to answer, give some examples like 

1. How about oil consumption at your house? 
2. What about fried foods? 
3. What about consumption of rice, fruits and vegetables? 

 
 
 Question 2c 

 
Purpose: Determines the degree of willingness to continue the changes made over the 
last 12 months 



267 
 

 
Instructions: The table here provides you an opportunity to mark separate responses 
for participant and family member(s). 
 
Question 3 
 
Question 3a 

 
Purpose: Determines the lifestyle changes (improving physical activity) that may have 
been made by participants or their family member(s) in the last 12 months. 
 
Instructions: Please encourage participants to reflect on the last 12 months i.e. since 
joining the K-DPP study.  
 
You may come across participants who may have made some changes initially but are 
not currently practicing those changes. That’s fine! If the change was made, and even if 
it was small, it needs to be captured here. 
 
Remember to mark separate responses for participant and his/her family member(s). 
 
If no changes have been made by participant AND family member(s) to improve 
physical activity, then mark ‘Not Applicable’ and go to Question 4.  
 

 
Question 3b 

 
Purpose: Determines the specific changes that were made in relation to improve physical 
activity in the last 12 months. 
 
Instructions: If a participant and/or his/her family member(s) have made any changes 
to improve physical activity, then ask them to describe the changes made. If the 
participant finds it difficult to answer, give some examples like 

1. What do you do at leisure time? 
2. How about your job? Has it become more physically demanding? 

  

 
Question 3c 

 
Purpose: Determines the degree of willingness to continue the changes made over the 
last 12 months 
 
Instructions: The table here provides you an opportunity to mark separate responses 
for participant and family member(s). 
 
Question 4 
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Question 4a 

 
Purpose: Determines the lifestyle changes (reducing alcohol intake) that may have been 
made by participants or their family member(s) in the last 12 months. 
 
Instructions: Please remind participants to think about different types of alcohol including 
Brandy, Whiskey, Toddy, Beer and Wine etc. Please encourage the participant to reflect 
on the last 12 months i.e. since joining the K-DPP study.  
 
You may come across participants who may have made some changes initially but are 
not currently practicing those changes. That’s fine! If the change was made, and even if 
it was small, it needs to be captured here. 
 
Remember to mark separate responses for participant and his/her family member(s). 
 
If no changes have been made by participant AND family member(s) to reduce alcohol 
use, then mark ‘Not Applicable’ and go to Question 5.  
 

 
Question 4b 

 
Purpose: Determines the specific changes that were made in relation to reduce alcohol 
use in the last 12 months. 
 
Instructions: If participant and/or his/her family member(s) have made any changes to 
reduce alcohol intake, then ask to describe the changes made by them. If the participant 
finds it difficult to answer, give some examples like 

1. How often did you or your family members have alcohol? Do you think this has 
changed at all?  

 
Question 4c 

 
Purpose: Determines the degree of willingness to continue the changes made over the 
last 12 months 
 
Instructions: The table here provides you an opportunity to mark separate responses 
for participant and family member(s). 
 

 
 

Question 5 
 
Question 5a 

 
Purpose: Determines the lifestyle changes (reducing tobacco use) that may have been 
made by participants or their family member(s) in the last 12 months. 
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Instructions: Please remind participants to think about both smoke- and smokeless 
tobacco including cigarettes, bidis, cigars, gutkha, khaini, and hukka etc. Please 
encourage participants to reflect on the last 12 months i.e. since joining the K-DPP study. 
 
You may come across participants who may have made some changes initially but are 
not currently practicing those changes. That’s fine! If the change was made, and even if 
it was small, it needs to be captured here. 
 
Remember to mark separate responses for participant and his/her family member(s). 
 
If no changes have been made by participant AND family member(s) to reduce tobacco 
use, then mark ‘Not Applicable’ and go to Question 6.  
 

 
Question 5b 

 
Purpose: Determines the specific changes that were made in relation to reduce tobacco 
use in the last 12 months. 
 
Instructions: If participant and/or his/her family member(s) have made any changes to 
reduce tobacco use, then ask them to describe the changes made. If the participant 
finds it difficult to answer, give some examples like 

1. Did you or your family members used to smoke? Has this changed do you think or 
is it the same? 

 

 
Question 5c 

 
Purpose: Determines the degree of willingness to continue the changes made over the 
last 12 months 
 
Instructions: The table here provides you an opportunity to mark separate responses 
for participant and family member(s). 
 

 
Question 6 

 
Purpose: Determines the sources and degree of support participants may have received 
in the last 12 months in leading a healthy lifestyle. 
 
Instructions: Read first source of support and mark the response for it before proceeding 
to the next source. Once you have asked about all the sources, check the responses and 
make sure that any sources or responses are not missing.  
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If participant mentions any source which is not listed here, please write the name of the 
source next to ‘Any other source’ and mark the response accordingly.  
 
For example, participants may have seen a healthy lifestyle program on television that 
helped them make some positive changes. In this case, write ‘Television’ as the source 
of support and then enquire about the degree of support the received from this source.    
Please emphasis participants to reflect on the last 12 months while thinking of the support 
they may have received in leading healthy lifestyle.  
 
If participant is not sure if this kind of support is available then mark ‘Not Applicable’. 
 
 
For example, for ‘Community Park’, if participant responses that he/she is not sure if 
there is a community park available in the close vicinity, then it is not expected that they 
may have received any support from there and thus you can mark ‘Not Applicable’ for this 
source.  
 
If participant is aware of the source but have not received any support from that sources 
in the last 12-months, then mark ‘No support at all’. 
 
 
For example, for ‘General Physician’, I have been to my GP several times for different 
conditions, but I have not received any advice from him on leading healthy lifestyle. In this 
and similar cases, mark ‘No support at all’.  
 
If participant is believed to receive support from any of the sources then explore the 
degree of support they think he/she has received by probing them to respond to one of 
these options: ‘A little support’; ‘Some support’; or ‘A lot of support’. 
 
If participants are not sure, ask them to share particular scenarios with you and you can 
decide whether it should be counted as a support: See following examples as a guide 
only. 
 
 

Example 1: “I had a fever and went to see my GP who advised me to restrict my diet for 
few days to include simple foods, avoid spices, increase intake of fluids/fruit juices, and 
consume no alcohol”. 
 
This is a good example of changing/improving diet but it is recommended for temporary 
duration only in order to ease down the participant’s condition (i.e. fever in this case) and 
is not focused on improving diet as a healthy lifestyle measure.  
 
DO NOT include this kind of support. 
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Example 2: “I participated in the community diabetes screening program and was told by 
a nurse that my blood sugar levels were high. She told me about changes I should make 
to my lifestyle including improving diet and physical activity.” 
 
This is a good example of support that this participant received from a nurse that may 
have encouraged him/her to adopt healthy lifestyle. 
 
Now ask them about the degree of support they think they received from this support. 
Whether it was only a one time advice and they did not do anything after that – ‘A little 
support’; or the nurse shared some booklets on healthy lifestyle which they used later on 
– ‘Somewhat support’; or the nurse also booked them for a follow-up appointment with a 
health professional that proved to be really helpful to them in making healthy lifestyle 
changes – ‘A lot of support’.  
 
INCLUDE this kind of support. 

 
 

Example 3: “Some of us ‘mothers’ have decided to walk together to pick our kids from 
school in the afternoon rather than using school vans, as this gives us a good opportunity 
to both socialize and get some good walking exercise.” 
 
This is a good example of getting support from friends in getting to some good exercise 
habits.  
 
INCLUDE this kind of support. 

 
 
Question 7 

 
Purpose: Explores any other feedback, comments or thoughts that participants may wish 
to share about their lifestyle or more general feedback that is either related to this 
evaluation questionnaire or the overall K-DPP study. 
 
Instructions: Please emphasis that all feedback is welcome particularly, if they wish to 
provide any feedback to help us improve the program.  Write comments provided by 
participant. If participant responds in detail, then it is fine to summarize response in your 
own words to include only key points and then write in the provided space. 

 

 

  



272 
 

Appendix 9: A peer-support lifestyle intervention for preventing type 2 

diabetes in India: A cluster-randomized controlled trial of the Kerala 

Diabetes Prevention Program. 
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Appendix 10: Cultural adaptation of a peer-led lifestyle intervention 

program for diabetes prevention in India: the Kerala diabetes 

prevention program (K-DPP). 
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Appendix 11: Cardiovascular risk outcome and program evaluation of 

a cluster randomised controlled trial of a community-based, lay peer 

led program for people with diabetes. 
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Appendix 12: Cluster randomised controlled trial of a peer-led 

lifestyle intervention program: study protocol for the Kerala 

diabetes prevention program 
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Appendix 13: Search Strategy – A systematic review of real-

world diabetes prevention programs: learnings from the last 15 

years.  
  

Search Strategy  

 PubMed (10/Feb/2014)  

1. Diabetes[Title/Abstract]             320,653  

  

2. (prevention[Title/Abstract]) OR preventing[Title/Abstract]     452,289  

  

3. (program[Title/Abstract]) OR programme[Title/Abstract]     350,373  

  

4. (intervention[Title/Abstract]) OR interventions[Title/Abstract]   512,588  

  

5. #3 OR #4                 815,917  

  

6. (implementation[Title/Abstract]) OR implementing[Title/Abstract]   143,739  

  

7. (translation[Title/Abstract]) OR translating[Title/Abstract]        89,807  

  

8. #6 OR #7                 231,498  

  

9. #1 AND #2 AND #5 AND #8                   507 

    

    

  

Web of Science (10/Feb/2014)  

  

TOPIC: (diabetes prevention) ANDTOPIC: (intervention OR program)  

AND TOPIC: (implementation OR translation) NOT TOPIC: (type 1) NOT TOPIC: 

(kidney) Timespan=2001-2014. Indexes=SCI-EXPANDED, SSCI, CCR-

EXPANDED, IC.  

  

 All (365)  

  

  

MEDLINE (10/Feb/2014)  

1. Diabetes.mp. or Diabetes, Gestational/ or Diabetes Complications/ or Diabetes 

Mellitus, Experimental/ or exp Diabetes Mellitus/ or exp Diabetes Mellitus, Type 

2/ 

                      399,338  
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2. exp Primary Prevention/ or Prevention.mp. or exp Secondary Prevention/  

442,300  

  

3. Diabetes Mellitus/ or Preventing            

 196,772  

  

4. #2 OR #3                  

 617,050  

  

5. program or programme or intervention or interventions       

776,170  

  

6. implementation or implementing or translation or translating     

203,957  

  

7. #1 AND #4 AND #5 AND #6                               

846  

  

  

  

CENTRAL (17/Feb/2014)  

  

1. Diabetes                  28,504  

  

2. Prevention OR preventing             123,018  

  

3. Program or programme              54,085  

  

4. Intervention or interventions                        104,485  

  

5. #3 OR #4                  132,644  

  

6. Implementation or implementing              13,155  

  

7. Translation or translating                6,209  

  

8. #6 OR #7                    18,076  

  

9. #1 AND #2 AND #5 AND #8                  1,366  

  

10. Trials                            180  

  

  

  

EMBASE (10/Feb/2014)  
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1. ‘diabetes’/exp                 480,005  

  

2. ‘prevention’/exp              2,311,308  

  

3. ‘program’                  879,533  

  

4. ‘intervention’                  495,471  

  

5. #3 OR #4                1,314,953  

  

6. Implementation                            143,654  

  

7. Translation                   666,965  

  

8. #6 OR #7                    808,155  

  

9. #1 AND #2                     82,216  

  

10. #9 AND #5 AND #8                         1,094  

  

  

  

Total Records Found:  

  

1. PubMed (507)  

  

2. Web of Science (365)  

  

3. MEDLINE (846)  

  

4. CENTRAL (180)  

  

5. EMBASE (1,094)  

  

Total = 2,992  

  

  

  

  

  



335 
 

Appendix 14: A systematic review of real-world diabetes prevention programs: learnings from the last 

15 years – Table S4 – Table S7 [Detailed scoring of all included studies based on the elements of the 

PIPE Impact Metric framework]  

Supplementary Table S4 – Scoring of all included studies (PENETRATION)  

Penetration  

Author Year  Study ID  Scoring  
Target 

Population  
Description  

Mensink et. al. 
2003  

SLIM  High  6108  

Study population Adults at risk of diabetes.  
ALL eligible subjects with high risk for glucose intolerance (n = 6108) from a 
cohort representing general population were contacted. 6108 / 6108 = 1 (100%)  

Kosaka et. al. 
2005 

Japanese DPP  NAC  
Not 

Reported 

Since 1983 the Health Medical Centre in Toranomon Hospital has been 
conducting a health-screening program, mostly for government employees. We 
randomly selected subjects (at risk) from among examinees in 1990-92.  

Oldroyd et. al. 
2006  

Newcastle  
Lifestyle  
Intervention  

NAC  
Not 

Reported 

Individuals with IGT identified from the three sources of recruitment (n = 498). 
Potential participants were sent a letter inviting them to take part with a pre-paid 
reply slip.  

Absetz et. al. 
2007 

GOAL LIT  NAC  
Not 

Reported 

Participants were patients (age 50–65 years) with already-identified risk factors 
(obesity, hypertension, elevated blood glucose, or lipids) presenting at local 
primary health care centres and identified by physicians and nurses. Number of 
patients approached not reported.  

Bo et. al. 2007  
Italian Trial  High  1877  

ALL subjects aged 45-64 from 6 family physicians, representative of the local 
Health Districts, were contacted (n = 1877)  1877 / 1877 = 1 (100%)  

Davis-Smith et.  
al. 2007 

DPP 
(churchbased)  

Moderate  407  

Study population is Adults at risk of diabetes. An African-American Church in a 
rural  
Georgia town with a population of 8,040 was identified. The church's roster 
included 407 members. The church had Sunday attendance of approximately 
150 adults. ALL adults were invited to complete a diabetes risk assessment.  
150 / 407 = 0.368 (36.8%)  

Laatikainen et. 
al. 2007  

Greater Green 
Triangle (GGT)  

NAC  
Not 
Reported  

Study population ‘Adults at risk of diabetes’.   
Participants were patients presenting at local General Practices and were 
screened opportunistically by study nurses in reception and waiting areas. Over 
1500 people approached.  
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Penetration  

Author Year  Study ID  Scoring  
Target 

Population  
Description  

Ackermann et.  
al. 2008  

DEPLOY  NAC  
Not 
Reported  

Study population is Adults at risk of diabetes. Mail invitations to 7,500 randomly 
selected households. Actual target population NR.  

Boltri et. al. 
2008  

DPP 
(churchbased  

NAC  
Not 
Reported  

Study population is Adults with prediabetes. Risk assessment was administered 
on ALL church attendees aged >18 years on two successive Sundays.  

Payne et. al. 
2008  

BDPPI  NAC  
Not 
Reported  

Total Population of city of Ballarat = 86,977. Target pop for this study not 
reported.  

Kramer et. al. 
2009  

GLB (2007 – 
2009)  

NAC  15000  

Study population is Adults with prediabetes. The two research practices were 
located in suburban areas of Pittsburgh; one practice had a patient base of 
approx. 5000 and the other approx. 10,000. Potential participants learned about 
the GLB program through newspaper announcements and posted flyers, or were 
referred by their physician.  
Physician referral with permission for physical activity was required for all 
participants. A total of 74 referrals were received.  

Kulzer et. al. 
2009  

PREDIAS  NAC  
Not 
Reported  

Not Reported  

Penn et. al. 
2009]  

EDIPS-  
Newcastle  NAC  

Not 
Reported  

Recruitment was by referral from primary care physicians who identified eligible 
people likely to be at risk, from their primary care databases and invited them to 
participate.  

Almeida et. al. 
2010  

Colorado Weight 
Loss Intervention  

NAC  
Not 
Reported  

Potential participants were individuals with newly diagnosed prediabetes. 
Existing electronic medical records were accessed to create a cohort of 14,379 
people with IFG. Eligible participants 12,468. The paper does not explicitly tell 
whether and how all these were contacted, however it does give the impression 
that they were. It says “Of the 12,468 members eligible for participation in the 
small-group sessions, 1,030 took part” – but did all eligible know of the study?  
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Penetration  

Author Year  Study ID  Scoring  
Target 

Population  
Description  

Makrilakis et. 
al. 2010  

DE-PLAN  
Greece  

NAC  
Not 
Reported  

Study population is” Adults at risk of diabetes. “The staff of six primary care 
centres were asked to distribute the FINDRISC questionnaire to ALL people 
without diabetes visiting their centres within a time period.   
  
In the occupational setting, a ‘day for diabetes prevention’ was arranged at each 
of the six companies. On that day, doctors of the investigators’ team visited the 
company and distributed the FINDRISC questionnaires to all employees working 
on that specific date. The response rate was substantially higher (approximately 
80%). In this case the questionnaires were completed on site and the employees 
were informed about the DEPLAN project by the investigators themselves.  

Parikh et. al. 
2010 

Project HEED  NAC  
Not 
Reported  

The board developed several recruitment strategies that members of the board 
and study personnel implemented at community sites and events, such as 
churches, social service agencies, senior centres, and health fairs.  

Vanderwood et.  
al. 2010  

Montana CDDP  NAC  
Not 
Reported  

For this pilot study, the goal for each of the 4 sites was to recruit and enrol 100 
eligible participants into the program. Each site used various strategies to recruit 
potential participants, incl. contacting local physicians, advertising through 
media, recruiting through local employers, work sites, churches etc. As a result, 
355 participants were enrolled in the program.  

Vermunt et. al. 
2010  

APHRODITE  NAC  
Not 
Reported  

All 48 GPs from an association of primary care practices agreed to participate. 
~99% of the inhabitants are registered with a GP. Each GP selected a random 
sample of his/her patients aged >40 and <70 years (n = 16,032).  

Boltri et. al. 
2011 

DPP 
(churchbased)  

NAC  
Not 
Reported  

Study population is Adults with prediabetes. ALL participants in 5 churches on 
two subsequent Sundays were invited. 5 churches with membership in each 200-
400, i.e., target population 1000-2000. All church attenders 442, eligible for study 
400. 442/1000 = 44%; 442/2000 = 22%  
  
High-risk adult members of the church were identified using the 7-question DRA 
tool. Two weeks prior to implementing the DRA, weekly announcements were 
placed in the Sunday bulletin detailing the dates of the DRA. The DRA was 
performed during 2 successive Sunday services...The DRA was distributed to 
every adult congregant, collected on the same day…  
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Penetration  

Author Year  Study ID  Scoring  
Target 

Population  
Description  

Gilis- 
Januszewska 
et. al. 2011  

DE-PLAN  
Poland  

NAC  
Not 
Reported  

Study population is ‘Adults at risk of diabetes. ‘Advertisements were placed 
alongside 800 self-screening questionnaires in the GP's waiting rooms. In 
addition, those patients with known risk factors were approached by nursing and 
medical staff.  

Katula et. al. 
2011 

HELP PD  NAC  
Not 
Reported  

Study population Adults with prediabetes.   
"Standard recruitment strategies were employed, including mass mailing at 
targeted addresses, direct provider referral, and community events." Between 
500-2000 mailings per week (over 24-mo recruitment period) but total N not 
reported.  

Kumanyika et.  
al. 2011  

Think Health!  NAC  
Not 
Reported  

Study participants identified from billing lists and clinician referrals. Local 
university- or hospital-affiliated primary care practices, as well as independent 
individual or group physician practices. All clinical sites were asked to commit to 
recruiting at least 50 participants. Number of sites not reported.  

Nilsen et. al. 
2011 

Nilsen et. al.  NAC  
Not 
Reported  

All general practitioners in the four nearest municipalities to the hospital were 
each supplied with ten FINDRISC-questionnaires by post, asked to use them on 
patients at risk for T2D and were requested to refer individuals aged 18-64 with a 
FINDRISC-score > 9 to the hospital.  

Penn et. al. 
2011  

NLNY  NAC  
Not 
Reported  

The town of Middlesbrough was chosen for the pilot because of the large 
proportion of the target population and high prevalence of T2D. Target population 
not reported. Social marketing campaign attracted 271 individuals.  

Ruggiero et. al. 
2011 

HLP  NAC  
Not 
Reported  

Study population Adults at risk of diabetes.   
The participants were recruited during free health screenings (n = 1162 people 
were assessed at 20 study-sponsored screenings) held in the community at 
various locations incl. public schools, community/ family service centres, a 
hospital, and health centres.  
Posters and flyers were delivered to schools, community centres and local 
businesses.  

Sakane et. al. 
2011 

Japanese Study  NAC  10000+  

Study population Individuals with impaired glucose tolerance. Using the data 
from health check-ups, those who met the eligibility criteria were extracted. It 
was roughly estimated that there were more than 10,000 people with borderline 
hyperglycemia at the 32 collaborative centres. Each centre recruited study 
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Penetration  

Author Year  Study ID  Scoring  
Target 

Population  
Description  

candidates using posters, through flyers, and by word of mouth during the time 
period of the study.  

Costa et. al. 
2012  

DE-PLAN-CAT  Low  315703  

Study population is ‘Adults at risk of diabetes. Participating centres (n=18) 
covered all primary care services for 315,703 inhabitants (4.5% of the population 
in Catalonia).  Participants invited for screening = 2,547  
2547 / 315703 = 0.0080 (0.8%)  

Janus et. al. 
2012  pMDPS  NAC  

Not 
Reported  

The original MDPS was designed to recruit 1,300 individuals. For this version of 
MPDS (pMDPS), 99 individuals were recruited during 2009-10. Target pop. not 
reported.  

Kanaya et. al. 
2012  

LWBW  NAC  
Not 
Reported  

We focussed on community-dwelling adults in 4 districts low-income 
neighbourhoods in northern California cities. Recruitment began with community-
based, educational outreach to identify individuals at risk of diabetes.  

Lakerveld et. 
al. 2012 

Hoorn 
Prevention 
Study  

High  12,000  

Study population Adults at risk of diabetes and/or CVD.   
A total of 8193 men and women aged 30-50 years living in several municipalities 
were invited to participate in a selective screening procedure by mail. The target 
group was approached after identification of date of birth and absence of 
diabetes and known CVD from 12 participating general practices.  
  
The target population in the protocol paper was 12,000. 8,193 men and women 
aged 30 to 50 years living in several municipalities in a semirural region (West-
Friesland) of the Netherlands were invited to participate in a selective screening 
procedure by mail. 8193/12,000 = 68%  

Ockene et. al. 
2012  

LLDPP  NAC  
Not 
Reported  

The primary recruitment outreach method entailed drawing from the GLFHC 
patient panel by identifying potentially eligible patients who received a mail letter 
of invitation… Additional outreach methods included announcements on local 
radio and television stations, newspaper advertisements, and mailings to non-
GLFHC physicians. Patients were also screened as walk-ins if they learned of a 
screening event via word-ofmouth or community outreach.  

Piatt et. al. 
2012 

GLB (2005-
2008)  

NAC  
Not 
Reported  

Study population ‘Adults with metabolic syndrome’.   
Adults age >18 from the 11 target neighborhood were eligible to be screened for 
metabolic syndrome. Recruitment involved posting flyers, info. in the local 
newspaper and on the local cable broadcast channel.  
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Penetration  

Author Year  Study ID  Scoring  
Target 

Population  
Description  

Jiang et. al. 
2013  

SDPI-DP  NAC  
Not 
Reported  

SDPI-DP identified potential participants (n = 18,134) mainly through community 
events such as health fairs but also recruited participants from local clinics or by 
provider referral.  

Ma J et. al. 
2013 

E-LITE  High  3439  

Study population overweight / Obese adults with increased cardio-metabolic 
risk.  “We identified overweight or obese, at-risk adults receiving care from the 
21 active primary care providers at the study clinic site using the electronic 
health record system. Potential participants identified in the EHRs and 
approved by primary care providers = 3439  
Contact attempted for screening = 2391  
2391 / 3439 = 0.695 (69.5%)  

Duijzer et. al. 
2014  

SLIMMER  NAC  
Not 
Reported  

Participants for the pilot study were recruited from August to September 2010 by 
3 general practitioners from their patient registration database. Each GP selected 
a random sample of patients from the database aged 40 through 65 years with 
IFG.  

Sepah et. al. 
2014  

Prevent  NAC  
Not 
Reported  

Participants were recruited from online advertisements, seeking individuals with 
a selfreported clinical diagnosis of pre-diabetes occurring within the past year.  

Zyriax et. al. 
2014 

DELIGHT  High  3000  

ALL (n = 3000) employees from five companies were approached through flyers, 
intranet, or works meeting to invite for further check-up if their waist 
circumference was above certain limit.  
3000/3000 = 1 (100%)  

Savas et. al. 
2015]  

IGT Care Call  NAC  
Not 
Reported  

Seven GP practices with IGT registers participated in the project. They referred 
people with IGT diagnosed by a 2-hour oral glucose tolerance test.  

Note: NAC = Not Able to Calculate  
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Supplementary Table S5 – Scoring of all included studies (IMPLEMENTATION)  

Implementation  

Author 
Year 

Study ID  Frequency  Duration  Fidelity  Description  

Mensink et. 
al. 2003  

SLIM  Low   High  Low  

Frequency: Three individual and one group session given by dietitian 
during 1 year + participants were encouraged to participate in the 
exercise program (consisting of once-aweek free exercise sessions). 
4-6 / 22 = 18.2%-27.3% Duration: High (> 12-months)  
Fidelity: “The intervention program consists of a dietary and physical 
activity part, with visits scheduled at regular intervals throughout the 
study.”  

Kosaka et. 
al. 2005  

Japanese  
DPP  

Low  High  Low  

Frequency: To achieve the body weight objective, a set of questions and 
instructions were repeated every 3–4 months at each hospital visit. 
These means of intervention were repeatedly explained at hospital visits 
every 2–3 months.   
4-5/22 = 18.2%-22.7%  
Duration: High Up to 4 years = > 12-months  
Fidelity: Since they were following the above mentioned set of 
instructions in every hospital visit, should that be considered as a 
measure of Fidelity (standard curriculum)?  

Oldroyd et. 
al. 2006  

Newcastle  
Lifestyle 
Interventio n  

Moderate  High  NAC  

Frequency: 2 baseline motivational interviews; 6 individual 15-
20 minutes review appointments in 6 months; and 1 review 
appointment at 9 months. 9/22 = 40.9% 5 review appointments 
at two monthly intervals between 12 & 24 months.  
Duration: > 12-months  
Fidelity: Not reported  

Absetz et. 
al. 2007  

GOAL LIT  Moderate  Moderate  Moderate  

Frequency: Six 2-hourly group counselling sessions over 8 months. 
6/22=27.3% Duration: 8 months  
Fidelity: Program components were more frequently added (40%) than 
omitted (28%).  
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Implementation  

Author 
Year 

Study ID  Frequency  Duration  Fidelity  Description  

Bo et. al. 
2007 

Italian Trial  Low  High  High  

Frequency: 5 sessions of at least 60 minutes covering diet, exercise, 
and behavior modifications were held, the first was a one-to-one meeting 
and was followed by group sessions based on behavioral counseling and 
focusing on practical lifestyle tips. 5/22=22.7%  
Duration: 5 sessions of at least 60 minutes covering diet, exercise, and 
behavior modifications were held. > 12-months  
Fidelity: To minimize the potential lack of fidelity, the professional health 
care providers (n=8) were assigned to the sessions in a 
quasirandomized mode (i.e., a scheduled rotation of experts among 
sessions to assure a balanced intervention for all subjects), and the 
delivered information was controlled. Each provider checked messages 
previously given and patients’ expectations. The sessions had a flexible 
structure, sensitive to cultural differences and patient expectations, that 
combined a structured core (common topics, recommendations, and 
educational leaflets) with flexibility in verbal presentation tailored to 
requirements and retention capacity.  

Davis-Smith 
et. al. 2007 

DPP  
(churchbased)  

Low  Low  Moderate  

Frequency: A six-session program was designed from the 16-session 
intensive lifestyle arm of the DPP. The six sessions were presented over 
a seven-week period following a schedule determined by the 
participants. Advance letters were mailed to remind the participants of 
each upcoming session and to encourage them to meet the goals of the 
previous session. Participants were supported with calls, letters and 
reminders of sessions. Number of advance letters and calls not 
specified. 6/22 = 27.3%  
Duration: Seven-week period  
Fidelity: The research team selected six of the NIH-DPP’s 16 sessions 
for this pilot study based on information from prior focus groups with 
church members. The 16-session DPP has three themes: nutrition, 
physical activity and behaviour change. Each theme is the main focus of 
four sessions. We identified two sessions from each of these three 
categories to make up the six sessions. The material was modified to be 
used in a church-based group setting from its original design for 
individual use with a lifestyle coach. A nurse educator and physician 
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Implementation  

Author 
Year 

Study ID  Frequency  Duration  Fidelity  Description  

performed the modification, adapting the information to a group setting.  
Each session was led by volunteer healthcare professionals. The 
session leaders attended a 60-minute training session led by the 
research team on how to present the lifestyle balance curriculum to the 
church community. 

Laatikainen 
et. al. 2007 

Greater  
Green  
Triangle  
(GGT)  

Low  Moderate  Low  

Frequency: Six structured 90-minutes group sessions delivered during 
an 8 months period using the Health Action Process Approach. 
6/22=27.3%  
Duration: 8 months  
Fidelity: The intervention model used in the study was based on the 
diabetes prevention project in the Finnish GOAL study.  

Ackermann 
et. al. 2008 

DEPLOY  High  High  High  

Frequency: The intervention core curriculum involved 16 classroom-
style meetings.  
Program sessions lasted 60–90 minutes, and the entire core curriculum 
was delivered over 16–20 weeks. …maintenance activities following 
the core curriculum sessions involved monthly, large-group meetings.  
22/22=100%  
Duration: >12-months  
Fidelity: The study was based on the US-DPP model. Several 
approaches were used to ensure that intervention sessions were 
delivered with fidelity to the DPP model. These approaches were based 
on similar strategies used during the DPP, and were developed by a 
training core of DPP project staff, YMCA personnel, and the principal 
investigator. Quality assurance began with the structured training and 
certification process described above, adapted from the DPP manual of 
operations.  



344 
 

Implementation  

Author 
Year 

Study ID  Frequency  Duration  Fidelity  Description  

Boltri et. al. 
2008 

DPP  
(churchbased)  

High  Low  Moderate  

Frequency: Sixteen weekly group sessions conducted over 4 months. 
16/22=72.7% Duration: 4 months  
Fidelity: Volunteer medical personnel with diabetes prevention 
experience attended a training session that included education on the 
goals of the DPP, how to use the DPP materials, and information on 
leading the 60- to 90-minute long group sessions.  
At the beginning of each session workbook materials were distributed. 
Each session started with a prayer usually led by a deacon or minister. 
The group leader then led a group discussion for 60 to 90 minutes that 
was designed to disseminate the content of the DPP and encourage 
peer support. Discussion questions concerned DPP-related topics 
relevant to the session.  

Payne et. al. 
2008 

BDPPI  High  High  Moderate  

Frequency: The intervention included a 6-week group self-management 
education program, a gymnasium-based or home-based 12-week 
resistance training program, and a 34-week maintenance program.  
During week 1 – 6, the intervention included six 1.5 hours group self-
management education program.  
During weeks 7–18, participants were assigned to either a gym-based or 
a home-based 12week resistance training program.  
The intervention included a 34-week maintenance program. Participants 
were encouraged to continue the recommended regimen and to attend 
three 2-hour group reinforcement sessions.  
(3 * 2 = 6 hours) and (6 / 1.5  = 4 sessions)  
They were also sent two newsletters containing self-
management, healthy eating, and physical activity advice. 
6+12+4+0.5 = 22.5/22 = 102%  
Duration: > 12-months  
Fidelity: The BDPPI methodology was based on National Evidence 
Based Guidelines for the Management of Type 2 Diabetes Mellitus 
developed by the Australian National Health and Medical Research 
Council (NHMRC).  
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Author 
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Kramer et. 
al. 2009  

GLB (2007 – 
2009)  

High  Moderate  Moderate  

Frequency: GLB program participants attended 12 weekly 1-hour 
sessions delivered over 12-15 weeks. Participants in Phase 2 were 
offered the opportunity to attend monthly support meetings for 9 months 
after completion of the intervention.  
12 + 9 = 21  21/22= 95.4%  
Duration: 9 months (Phase 2)  
Fidelity: The DPP lifestyle intervention was adapted to a 12-session 
group-based GLB program. A model for training and support mirroring 
that of the DPP was developed for prevention professionals 
administering the program.  

Kulzer et. 
al. 2009 

PREDIAS  Moderate  Low  Moderate  

Frequency: The prevention program consisted of 12 lessons lasting 90 
min each. During the first 8 weeks, eight core lessons were given with 
one per week; the last four lessons were bimonthly booster lessons. 
12/22=54.5%  
Duration: 4 months  
Fidelity: The PREDIAS program, which is based on self-management 
theory, was conducted in small groups (median size seven people). 
PREDIAS was delivered by either diabetes educators or psychologists. 
The program comprised a set of transparencies for the lessons and a 
curriculum for the prevention manager.  

Penn et. al. 
2009 

EDIPS-  
Newcastle  

Moderate  High  NAC  

Frequency: A 30-min session immediately following randomisation and 
two weeks later, then monthly for the first three months and every three 
months thereafter up to five years. 2+3+3 = 8/22 = 36.4%  
Duration: 5 years  
Fidelity: Not clear  

Almeida et. 
al. 2010  

Colorado  
Weight  
Loss 
Interventio n  

Low  Low  NAC  
Frequency: A single 90-minute small-group session.  
Duration: 1 session only.  
Fidelity: Not reported  
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Author 
Year 
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Makrilakis 
et. al. 2010 

DE-PLAN  
Greece  

Low  Moderate  Low  

Frequency: The 1-year intervention programme consisted of six 
sessions (1 hour each) held by a registered dietitian at the area of the 
participants’ residence or work. Groups of 6–10 persons were 
constructed.   
6/22=27.3%  
Duration: 12 months  
Fidelity: According to the general DE-PLAN protocol, each centre of the 
participating countries was allowed to follow any intervention strategy—
assisted self-managed, groupbased or individual-based consultation—
with the objective of achieving better understanding of the disease risk 
from the participants and of building up motivation for an intention to 
change lifestyle. In our study, group-based consultation interventions 
were chosen, as they were deemed to be more conveniently 
implemented, more cost-effective and efficacious from the participants’ 
standpoint.  

Parikh et. 
al. 2010 

Project  
HEED  

Moderate  Low  Moderate  

Frequency: A workshop consisting of eight 1.5-hour sessions over 10 
weeks. 8/22=36.4% Duration: 10 weeks  
Fidelity: Project HEED’s curriculum followed self-efficacy theory; 
contained simple, actionable messages; was easily taught by lay 
leaders; and focused on enhancing selfefficacy to make lifestyle 
changes. We reviewed the curriculum with scientific and peer education 
experts, tested it with English (n=6) and Spanish (n=12) speakers, and 
revised accordingly.  

Vanderwoo
d et. al. 
2010  

Montana  
CVD &  
DPP  

High  Moderate  Moderate  

Frequency: Sixteen weekly group sessions, and six monthly group 
sessions. 22/22=100%  
Duration: 10 months (16 weekly + 6 monthly)  
Fidelity: DPP Based. The DPHHS funded eight health care facilities with 
recognized diabetes self-management education programs beginning in 
2008. Sites used trained health professionals as lifestyle coaches to 
provide the 16-session core followed by 6 monthly after core sessions.  
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Author 
Year 

Study ID  Frequency  Duration  Fidelity  Description  

Vermunt et.  
al. 2010  

APHRODI 
TE  

Moderate  High  NAC  

Frequency: Eleven consultations of 20-min over 2.5 years, five 1-h 
group meetings and, 1-h personal consultation with the dietician.   
8 of these sessions within 12 months 8/22=36.4%  
Duration: > 12-months  
Fidelity: Not clear  

Boltri et. al. 
2011  

DPP  
(churchbased)  

Low (2 
churches)  

High (3 
churches)  

Low  Moderate  

Frequency: This pilot study was carried out in a total of 5 churches. Two 
group-based programs, a 6-session program and a 16-session program, 
were developed.  
Two churches participated in the 6-session diabetes prevention program 
and 3 churches participated in the 16-session program.  
6/22=27.3%  
16/22=72.7%  
Duration: < 6-months  
Fidelity: The intervention used in this study was modeled after the 
lifestyle intervention arm of the NIH-DPP… The team modified the 
lifestyle balance curriculum of the DPP from an individual based design 
to a group-based design that is culturally appropriate for  
implementation in an African American church setting… The new format 
was test piloted in a small group setting using a research team that 
included African American members of local churches. Minor 
modifications were made based on feedback from church participants 
who completed the program.  

Gilis- 
Januszewsk
a et. al. 
2011  

DE-PLAN  
Poland  

Moderate  Moderate  Low  

Frequency: The intensive intervention part lasting for four months 
consisted of 10 group sessions (10–14 people each) on lifestyle 
changes, diet and physical activity education and was followed by a 6-
month continuous part including six telephone motivation sessions and 
two motivation letters sent to the study participant.  
10 + (6*0.5 = 3) + (2*0.25 = 0.5) =  13.5   13.5/22=61.4%  
Duration: 10 months   
Fidelity: The intervention curriculum was created with written materials 
concerning the basic information about diabetes, diabetes prevention, 
diet, a diet examples booklet and information about physical activity 
(available at www.image-project.eu)  

http://www.image-project.eu/
http://www.image-project.eu/
http://www.image-project.eu/
http://www.image-project.eu/
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Author 
Year 
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Katula et. 
al. 2011 

HELP PD  High  High  High  

Frequency: Participants met weekly for CHW-led group sessions during 
the first 6 months.  
Participants also received three personalized consultations with a 
registered dietician (during months 1, 3, and 6). During months 7–12, 
participants received two scheduled contacts with the CHW each month, 
one group session and one telephone contact. 26 weekly sessions + 3 
personalized consultations + 3.5 schedule contacts each months for 6 
months (3.5 * 6 = 21) = 50 sessions  50/22=227%  
Duration: > 12 months  
Fidelity: The HELP PD project was designed to translate the methods of 
the DPP into the community via key modifications to enhance feasibility 
and dissemination..  
Intervention content standardization was supported by a DVD series 
developed by the research team.  

Kumanyika 
et. al. 2011 

Think Health!  Moderate  Moderate  Moderate  

Frequency: For Think Health! the initial intervention period was 
extended to 1 year rather than the 24 week core in DPP. The moderate-
intensity Think Health! condition (“Basic Plus”) offered about 2–4 hour 
total contact over an entire year (10–15 min sessions every 4 months 
with the Primary Care Providers (PCP) and similarly brief contacts with a 
Lifestyle Coaches (LC) monthly.  
3 session with PCP + 8? Contacts with LC (11 / 22 = 50%)  
Duration: 12 months  
Fidelity: The 16 core DPP sessions were modified based on a prior 
DPP adaptation. Some DPP core content was put in supplemental 
handouts, and some was shifted to the maintenance period in the 
second year of treatment. The amount of content conveyed per session 
was reduced to a set of key points that could be summarized in a two-
page handout. These handouts were packaged in participant manuals, 
which also included a CD with audio narration of the first 12 sessions…  
The year 1 treatment protocol was implemented as intended, although 
not all treatment visits were completed with all patients due to 
nonattendance.  
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...we do not have data on time spent in counseling or quality of PCP or 
LC counselling provided. We also cannot assess possible differences in 
how PCPs counseled participants in Basic vs. Basic Plus (based on their 
inadvertent knowledge of the participant’s randomization assignment) 
and do not know the degree of individual tailoring that occurred within 
counseling sessions. Although materials were standardized, PCPs were 
encouraged to use their own styles of working with patients generally 
and with the particular patient. 

Nilsen et. 
al. 2011 

Nilsen  High  High  NAC  

Frequency: Participants consulted the study physician at six, twelve and 
eighteen months after randomisation. The study physician used 
elements of motivational interviewing during these consultations. In 
addition, the group participated in a group based program, one day (five 
hours per day) each week for six weeks and a new gathering after 
twelve weeks. An individual 30-minutes consultation with a nurse or 
ergonomist completed the intervention one month after the last group 
meeting.  
2 contact for motivational interviewing at 6 and 12-mo  
Each 5 hour session =  2 sessions i.e. 2 * 6 = 12 sessions  
1 individual consultation  
(2 + 12 + 1 = 15)  15/22 = 68%  
Duration: >12-mo  
Fidelity: Not clear  
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Year 
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Penn et. al. 
2011 

NLNY  High  Moderate  Low  

Frequency: NLNY trainers delivered a 10-week programme of twice 
weekly 1.5 h sessions to groups of 15–20 participants. Each NLNY 
session comprised a supervised PA or, on two or three occasions within 
each 10-week programme, a cookery session, followed by a reflective 
discussion that covered PA, nutrition, weight management and 
strategies for behaviour change. Monthly NLNY newsletters with 
information, advice and recipes were available to participants, mostly 
online.   
At the end of the 10-week programme, participants who had completed 
≥80% attendance received an ‘access to leisure’ card that enabled free 
leisure service use for 12 months. After the programme, ongoing 
support with regular mobile phone text message and email reminders, 
‘drop-in’ activity sessions and encouragement to join in local events 
such as organised walks and runs continued up to the assessment at 
12 months of follow-up.  10 * 2 = 20 sessions + mobile phone, text 
messages and email reminders; drop-in activity sessions etc.   
20+/22 = >100%  
Duration: 12 months  
Fidelity: Nutritional information…was in line with the DPS protocol and 
NICE guidance.  

Ruggiero 
et. al. 2011  

HLP  High  Moderate  Moderate  

Frequency: The MTC HLP was modeled after the DPP’s successful 1-
year intensive lifestyle program and included a core program with weekly 
sessions that shifted to monthly sessions for the “after core” program.  
22/22=100%  
Duration: 12 months  
Fidelity: The MTC HLP curriculum closely followed the DPP’s intensive 
lifestyle curriculum (Spanish version).  
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Sakane et. 
al. 2011 

Japanese 
Study  

Moderate  High  Moderate  

Frequency: During the initial six months, 4 group sessions were 
conducted with each session lasting 2 or 3 hours. The individual 
session was conducted biannually during the three years with each 
session lasting 20 to 40 minutes. To reinforce the intervention, 
between-visit contact by fax was also made monthly during the initial 
twelve months. 4 group sessions; 2 individual sessions; and 12 
monthly contacts through fax = (6 * 0.25 = 1.5 sessions)  
4 + 2 + 1.5 = 7.5 / 22 = 34%  
Duration: > 12 months  
Fidelity: Compared with the DPS and DPP, the present study had a less 
intensive intervention. The majority of the public health nurses, reflecting 
the real world primary healthcare setting, did not have special training in 
lifestyle modifications. At a feasible level, they carried out the 
intervention using the protocol and educational materials provided by the 
study group. As a rule, the same study nurse carried out the 
interventions on the same participant during the study. But this was not 
always possible due to a personnel change at the collaborative center.  

Costa et. al. 
2012 

DE-PLAN- 
CAT /  
PREDICE  

Low  High  NAC  

Frequency: The intervention consisted of two steps (initial and further 
reinforcement). The intensive intervention consisted of a six-hour 
educational program (divided in 2 to 4 sessions) to be performed either 
individually or in small groups (5 to 15 people). Participants were 
reminded (telephone call) about the date and hour of their next group 
session to ensure compliance, and every 6-week (minimum) they were 
contacted (also by telephone). In 2 out of 8 centres SMS sending was 
preferred for continuous intervention.  
4 sessions + 4 telephone calls for continuous reinforcement 
(4*0.5 = 2 sessions)   6 / 22 = 27.3%  
Duration: > 12-months  
Fidelity: Not clear  
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Janus et. al. 
2012 

pMDPS  Low  Moderate  High  

Frequency: The intervention was a series of six structured 90-minute 
group sessions, five fortnightly sessions and the final session at 8 
months after the first. 6/22= 27.3%  
Duration: 8 months  
Fidelity: This evaluation is being undertaken to see the effect of scaling-
up to state level from the small GGT DPP implementation trial.   
The Finnish Diabetes Prevention Study goals were used.  

Kanaya et. 
al. 2012 

LWBW  Moderate  Moderate  Moderate  

Frequency: It was delivered in Spanish and English and consisted 
of a 6-month active intervention phase and a 6-month maintenance 
phase. 1 introductory session; 1 in-person planning session; 12 
telephone counseling calls.  1 + 1 + 6 (12 telephone calls * 0.5) = 
8/22 = 36%  
Duration: 12 months  
Fidelity: Not clear in the article, however, the project’s internet site 
mentions about a standard curriculum consisting of materials for 
program users and participants.  

Lakerveld 
et. al. 2012 

Hoorn  
Prevention  
Study  

Moderate  Moderate  High  

Frequency: Six individual 30-minute counselling sessions, followed by 
3-monthly booster sessions by phone for a period of one year.  
6 + 1.5 (3 telephone sessions * 0.5) = 7.5/22 = 34.09%  
Duration: 12 months  
Fidelity: We assessed the extent to which the various intervention 
components were delivered as intended. The counselling sessions were 
tape-recorded to allow assessment of the validity of MI and PST 
provided by the practice nurses. Two tape-recorded sessions of ≥ 
15 minutes from all practice nurses were drawn at random using a 
computerized randomization program and transcripts were made; all 
final samples were then independently analyzed by two researchers. 
Because not all samples contained sessions in which PST was used, 10 
extra random sessions have been independently analyzed using the 
PSCC.  
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Ockene et. 
al. 2012 

LLDPP  High  Moderate  Moderate  

Frequency: Three individual and 13 group sessions over a 12-month 
period. 16/22=72.7% Duration: 12 months  
Fidelity: Intervention fidelity was facilitated through extensive training in 
the delivery of the intervention protocol, including the nutritional & 
exercise aspects of the intervention, the theoretical background, and 
training in motivational counselling and group management skills.  

Piatt et. al. 
2012 

GLB  
(2005- 
2008)  

Moderate  Moderate  Moderate  

Frequency: Twelve weekly sessions over 12-14 weeks (lasted ~90 
min) in the groups of 5 to 13 participants. 12/22=54.5% Duration: 12 
months  
Fidelity: The DPP lifestyle intervention was adapted to a 12-session 
group-based program.  

Jiang et. al. 
2013 

SDPI-DP  High  Moderate  Moderate  

Frequency: The curriculum was delivered in group settings within 16-24 
weeks after baseline assessment and typically was taught by the 
program dietitian and/or health educator. It was supplemented by 
monthly individual lifestyle coaching sessions to  
individualize goals and plan and to identify and solve barriers to 
participation. 22/22=100% Duration: 12 months  
Fidelity: Based on the DPP lifestyle intervention.  
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Ma J et. al. 
2013 

E-LITE  High  High  High  

Frequency: E-LITE was a 3-arm, primary care–based randomized trial 
designed to evaluate the effectiveness of 2 adapted DPP lifestyle 
interventions: (1) a coach-led, face-to-face group intervention and (2) a 
self-directed DVD intervention. Participants in both intervention groups 
completed a 3-month intensive intervention phase and a 12-month 
maintenance phase. During the intensive intervention phase, participants 
received an adapted, 12-session DPP lifestyle intervention curriculum. 
The curriculum was delivered face-to-face in 12-weekly classes to coach-
led intervention participants or via a home-based DVD to self-directed 
intervention participants. Coach-led intervention participants had food 
tastings at check-in and 30 to 45 minutes of guided physical activity at the 
end of each weekly class.   
[Twelve weekly group sessions (1.5 - 2hrs each) in the first 3 months. 
From month 4–15, contact every 2-4 week depending on participant 
needs and preferences. Individual, secure email/phone contacts with 
personalized progress feedback and lifestyle coaching through the 
maintenance phase (mo4-15).]  
Duration: > 12 months  
Fidelity: To assure intervention fidelity, the DPSC provides training and 
certification of instructors who will be delivering the intervention to 
patients. The E-LITE dietitian lifestyle coach completed this DPSC 
instructor certification. During group sessions, the DPSC groupbased DPP 
intervention manual was followed, with the only exceptions being two 
additional activities added to all group sessions: a food-tasting at check-in 
and a 30- to 45-min physical activity demonstration and practice at the 
session end.  
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Duijzer et. al. 
2014 

SLIMMER  Low  Moderate  Moderate  

Frequency: A dietician gave tailored dietary advice during six individual 
consultations within the 10-month intervention period (30–60 min per 
consultation; in total 4 h per participant). In addition, the dietician 
organised one group session.  
The physical activity intervention consisted of a combined aerobic and 
resistance exercise programme (proportion 2:1) at the physiotherapist’s 
practice. Weekly training sessions with a duration of 1 h were group-
based and supervised by a skilled physiotherapist. Subjects had free 
access to the training sessions and were stimulated to participate for at 
least 1 h per week.  
6 + 1 session = 7/22 = 31.8% Low  
Duration: 10 months  
Fidelity: The SLIMMER intervention resembles the SLIM intervention, 
which was based on the Finnish Diabetes Prevention Study.  
Overall, the intervention was implemented as planned. Some parts of the 
protocol, however, were omitted or adjusted by health care professionals. 
This mostly concerned measurements and planning aspects regarding 
intervention elements.  
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Sepah et. 
al. 2014 

Prevent  Moderate  High  Moderate  

Frequency: The DPP curriculum was presented in an asynchronous 
online format that resembled popular online learning platforms such as 
Coursera. The Prevent program began with a 16-week core program 
phase, consisting of 16 online weekly lessons adapted from the CDC 
National DPP core curriculum.   
Once participants completed the 16-week core phase, they were invited 
to participate in the post-core phase, totalling 12 months. The post-core 
phase included 9 monthly lessons from the CDC National DPP post-core 
curriculum. The post-core phase differed in that all groups were 
combined into a larger participant-led “super-group” and focused on 
maintaining lifestyle habits and weight loss achieved during the core 
program.  
16 + 9 = 25 (online sessions = 25 * 0.5 sessions = 12.5 sessions)   
12.5/22 = 56.8%  
Duration: > 12 months  
Fidelity: The Prevent program was designed to provide delivery of the 
DPP lifestyle intervention in an online small group format that is 
accessible and engaging. Prevent included 4 major intervention 
components: small-group support, health coaching, DPP curriculum, and 
digital tracking tools.  
Each group was led by a professional health coach, who was trained in a 
manner consistent with CDC DPRP standards for lifestyle coaches.  

Zyriax et. 
al. 2014 

DELIGHT  High  High  Low  

Frequency: Twelve weekly sessions (for the first 6 months), six monthly 
and six biweekly sessions (for the next 6mo). For year 2 & 3, quarterly 
1.5-h sessions. 18/22=81.8%  
Duration: > 12-months  
Fidelity: Initially, 6 sessions of dietary advice according to the Finnish 
DPS, changed every other week with 6 sessions on advice and 
motivation for physical activity including a walking program.  
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Savas et. 
al. 2015 

IGT Care  
Call  

Low  Moderate  High  

Frequency: 6 months of telephone calls.  
Introduction call (10 min); action planning call (40 min); and monthly call 
(20 min * 6)  8 calls = 4 sessions i.e. 4/22 = 18%  
Duration: 6 months  
Fidelity: Based on the article where the intervention is described and the 
figure describing the calls, fidelity is being rated “high”.  
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Supplementary Table S6 – Scoring of all included studies (PARTICIPATION)  

Participation  

Author Year  Study ID  Scoring  Description  

Mensink et. al. 
2003 

SLIM  Low  
Invited (6,108), 1st OGTT done (2,820), eligible (379), 2nd OGTT done (177), enrolled (114) 
[114/6,108 = 0.0186 (1.9%)]  

Kosaka et. al. 
2005 

Japanese DPP  NAC  

One of every five subjects was randomly selected for allocating to the intervention group, 
and the others were assigned to the control group. After 1 year of observation, the number 
of subjects in the control group and the intensive intervention group was 356 and 102 
respectively.  

Oldroyd et. al.  
2006 

Newcastle 
Lifestyle 
Intervention  

Low  

Identified with IGT (498), excluded (51), declined/NR (239), re-tested (208), 
excluded (126), recruited/randomised (78) [78 / 498 = 0.156 (15.6%)]  

Absetz et. al. 
2007 

GOAL LIT  High  
Risk status was screened in 462 patients. After exclusions, 352 were eligible and 
enrolled. [352 / 462 = 0.76 (76%)]  

Bo et. al. 2007 Italian Trial  Low  

Individuals contacted (1,877), total screened for MS (1,658), metabolic abnormalities 
present (503), excluded for ineligibility (128), randomized (375), refused to participate (40), 
total enrolled (335) [335 / 1877 = 0.178 (17.8%)]  

Davis-Smith et. 
al. 2007 

DPP (church-
based)  

Low  
Invited for risk assessment (150), enrolled 10) 
[10 / 150 = 0.066 (6.7%)]  

Laatikainen et. al. 
2007 

Greater Green 
Triangle (GGT)  

Low  
Participants approached (>1500), total participated 311) 
[311 / 1500 = 0.207 (20.7%)]  

Ackermann et. al. 
2008 

DEPLOY  Low  
Adults assessed (n = 535), 131 were eligible. 39 were not interested, and 92 were 
enrolled. [92 / 535 = 0.17 (17%)]  

Boltri et. al. 2008 DPP (church-
based  

Low  
Risk assessment completed (50), high-risk identified (26), excluded (4), refused (6), 
screened for FGT (16), eligible (8), and enrolled (8). [8/50 = 0.16 (16%)]  

Payne et. al. 
2008 

BDPPI  NAC  A total of 122 adults were recruited from the city of Ballarat.  

Kramer et. al. 
2009 

GLB (2007 – 
2009)  

Low  
Patient base (15,000), referrals received (74), eligible (56), enrolled (42). [42 / 15000 = 
0.0028 (0.28%)]  

Kulzer et. al. 
2009  

PREDIAS  NAC  Participants randomized (182)  

Penn et. al. 2009 EDIPS- Newcastle  Low  

Patients contacted (1,567), patient replied (1,084), agreed to testing (682), completed 1st 
OGTT (482), eligible (153), completed 2nd OGTT (141), recruited (102).  
[102 / 1567 = 0.065 (6.50%)]  
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Almeida et. al.  
2010  

Colorado Weight 
Loss Intervention  

Low  Of the 12,468 eligible participants, 1,030 participated. [1030 / 12468 = 0.0826 (8.26%)]  

Makrilakis et. al. 
2010 

DE-PLAN Greece  Low  

FINDRISC distribution (7,900), completed ques. received (3,240), high-risk 
identified (620), accepted an OGTT (318), high-risk identified (251), enrolled (191) 
[191 / 7900 = 0.024 (2.4%)]  

Parikh et. al. 
2010 

Project HEED  Low  

Over 3 months, 555 people were approached and screened. The consent was obtained 
from 249. Oral glucose tolerance tests was performed on 178 and 99 were randomised.  
[99 / 555 = 0.178 (17.8%)].  

Vanderwood et. 
al. 2010 

Montana CDDP  High  
Target pop. (n = 400). Participants enrolled 355.  
[355 / 400 = 0.887 (88.7%)]  

Vermunt et. al. 
2010 

APHRODITE  Low  

FINDRISC questionnaire was sent to (16,032), FINDRISC ques. returned (8,752), high-
risk patients identified (1,533), interviews (1,065), OGTT (1,024), participation (925) [925 / 
16,032 = 0.057 (5.77%)]  

Boltri et. al. 2011 DPP (church-
based)  

Low  
Risk test done on (442), identified as high-risk (234), went for further screening (180), 
identified as high-risk (74), and enrolled (37). [37 / 442 = 0.0837 (8.4%)]  

Gilis-
Januszewska  
et. al. 2011  

DE-PLAN Poland  Low  
FRS questionnaire distributed (800), questionnaire completed (566), high-risk identified 
(368), agreed for OGTT (275), enrolled (175). [175 / 800 = 0.2187 (21.9%)]  

Katula et. al. 
2011 

HELP PD  Low  
Of the 1,818 initial telephone screening completed, 301 participants (16.6%) were 
eventually randomized.  

Kumanyika et. al. 
2011 

Think Health!  Moderate  

Pre-screened (412), not eligible (52), assessed for further eligibility (284), not eligible (19), 
randomized (261)   
[261 / 412 = 0.633 (63.3%)]  

Nilsen et. al. 
2011  

Nilsen  High  
Individuals referred (234), randomised (213) 
[(213 / 234 = 0.91 (91%))  

Penn et. al. 2011  
NLNY  High  

Register of interest (271), excluded (33), assessment (238), excluded (21), recruited 
(217) [217 / 271 = 0.80 (80%)]  

Ruggiero et. al. 
2011 

HLP  Low  

Individuals assessed (1,162), screened for eligibility (367), eligible to participate (244), 
interested in participating (120), enrolled (69) [69/1162 = 0.059 (5.93%)]  

Sakane et. al. 
2011  

Japanese Study  Low  
Pre-screened (1,279), excluded (975), randomized 
(304) [304 / 1279 = 0.237 (23.7%)]  
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Participation  

Author Year  Study ID  Scoring  Description  

Costa et. al. 2012 DE-PLAN-CAT  Low  

Invited (2,547), screened (2,054), received an OGTT (1,192), high-risk (624), agreed to 
participate (552)  [552 / 2547 = 0.2167 (21.67%)]  

Janus et. al. 2012  
pMDPS  High  

Individuals recruited (99), participants excluded (7), participants enrolled (92). [92 / 99 = 
0.929 (93%)]  

Kanaya et. al. 
2012 

LWBW  Moderate  
Assessed for study eligibility (544), excluded (117), refused (189), randomized 
(238) [238 / 544 = 0.4375 (43.7%)]  

Lakerveld et. al.  
2012  

Hoorn Prevention 
Study  

Low  
Mail invitation sent (8,193), individuals responded (3,587), eligible (772), and randomised 
(622) [622 / 8193 = 0.0759 (7.59%)]  

Ockene et. al. 
2012 

LLDPP  Low  

Telephone screening calls (9,959), screening completed (2,638), 2nd screening 
scheduled (1,296), screening conducted (949), eligible (391), recruited (312) [312 / 
9,959 = 0.031 (3.1%)]  

Piatt et. al. 2012  
GLB (2005-2008)  Low  

Total attended screening (638), eligible (203), enrolled (105)  
[105/638 = 0.164 (16.4%)]  

Jiang et. al. 2013  SDPI-DP  Low  

Individuals identified for screening (18,134), participants enrolled (2,615), started 
intervention (2,553)  
[2615 / 18134 = 0.144 (14.4%)]  

Ma J et. al. 2013 
E-LITE  Low  

Contact attempted for screening (2,391), randomized 
(241) [241 / 2391 = 0.100 (10.0%)]  

Duijzer et. al. 
2014 

SLIMMER  Moderate  
Invitation letter sent (54), no response (20), willing to participate (34), excluded (3), enrolled 
(31) [31 / 54 = 0.574 (57.4%)]  

Sepah et. al. 
2014  

Prevent  High  
Identified for screening and recruitment (254), started intervention 
(220) [220 / 254 = 0.866 (86.6%)]  

Zyriax et. al. 2014  
DELIGHT  Low  

Participants invited (3,000), enrolled (241) 
[241 / 3000 = 0.080 (8.0%)]  

Savas et. al. 
2015 

IGT Care Call  High  

55 people were referred to IGT Care Call. All were invited and agreed to participate in the 
service and received 6 months of telephone call.  
[55 / 55 = 1 (100%)]  
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Supplementary Table S7 – Scoring of all included studies (EFFECTIVENESS)  
EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

Mensink et. al. 
2003  

SLIM  NAC  Moderate  High  

Moderate weight loss mean 
intervention –2.77 kg vs. 
control –0.62kg, but high 
relative risk reduction in 
intervention 48%.  

-  

Kosaka et. al. 
2005 

Japanese DPP  NAC  Moderate  High  

Mean weight decreased by 2.5 
kg after 1year and tended to 
increase slightly thereafter, but 
remained significantly lower 
(by 2.18 kg) than the baseline 
value at the end of 4 years.  
The cumulative incidence of 
diabetes in the intervention 
group during the 4yrs was 
3.0%, which was significantly 
less than the control group 
(9.3%). Thus the development 
of diabetes had been reduced 
by 67.4% in the intervention 
group.  

-  

Oldroyd et. al. 
2006  

Newcastle  
Lifestyle  
Intervention  

NAC  Low  NR  

Weight loss after 6 months was 
-1.1 kg in intervention and 
+0.54kg in control group, and 
after 24-months was -1.8 kg vs. 
+1.5 kg in control group.  

All statistical analyses, 
were performed on an 
intention-to-treat basis.  

Absetz et. al. 
2007   

GOAL LIT  Low  Low  NR  

Small effect in average weight 
loss at 12month, Females 0.5 
kg, Males 1.5 kg. The 5% 
weight loss objective was 
significantly less frequently 
achieved in the trial. < 20% 

-  
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

achieved the 5% weight loss 
goal.  

Bo et. al. 2007 Italian Trial  NAC  Low  High  

Weight loss: -0.75kg in the 
intervention group vs. 1.63kg 
in controls.  The intervention 
group significantly reduced 
MS with a 31% absolute risk 
reduction. Overall, after a 1-
year followup, the cumulative 
incidence of diabetes was 
4.5% (n = 15). Even if the 
number of  
events was small, the lifestyle 
intervention significantly 
reduced progression to 
diabetes (1.8% vs. 7.2%).  
Incidence reduction 75%  

The exclusion of the 
subjects, who refused to 
participate, did not seem to 
affect results because they 
were wellbalanced between 
both groups. Moreover, the 
sensitivity analysis based on 
the intent-to-treat population 
confirmed the results based 
on participants only.  

Davis-Smith  
et. al. 2007  

DPP 
(churchbased)  

NAC  High  NR  

Mean weight loss for the 
combined group when 
compared to the initial weight 
was -10.6 lbs at 12 months = 
4.8 kg  

A pre-to-post comparison 
was made for each subject 
using an intention-totreat 
analysis.  

Laatikainen  
et. al. 2007 

Greater Green 
Triangle (GGT)  NAC  Moderate  NR  

At 12-months participants' 
mean weight reduced by 
2.52kg (2.7%)  

-  

Ackermann  
et. al. 2008  

DEPLOY  NAC  High  NR  

At 12-months weight 
decreased by 6.0% 
(intervention) and 1.8% in 
controls.  
Weight loss of 5.7 kg 
(Intervention) vs.  

-  
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

1.6 kg for controls.  

Boltri et. al. 2008 
DPP 
(churchbased  

NAC  Low  NR  
From baseline to 12-mo, the 
change in weight was -1.0 lbs. 
= 0.45 kg  

We performed a pre-post 
comparison for each 
participant using SPSS and 
an intention to treat analysis.  

Payne et. al. 2008 BDPPI  Moderate  Moderate  NR  

Mean weight loss was -4.07kg. 
39.3% participants decreased 
weight by at least 5% at 12-
months.  

The basis of the analysis 
was intention to treat. The 
designated postintervention 
data collection point was 
week 52. In individuals for 
whom no week 52 data were 
available (lost to follow-up), 
the last available data were 
carried forward.  

Kramer et. al. 
2009 

GLB (2007 – 
2009)  

NAC  High  NR  

Weight loss per protocol was 
significant with an average 
decrease of 11 lbs (5.3%) at 
12-months. = 4.99 kg  

Measures were made of 
change in risk parameters 
for subjects in both urban 
and rural environments in 
two phases, with data 
analyzed according to the 
intention-to-treat principle as 
well as per protocol.  

Kulzer et. al. 2009 PREDIAS  NAC  Moderate  NR  

After 12 months, weight loss 
was significantly higher in 
PREDIAS (-3.8kg) (4.1%) than 
in the control group (-1.4kg).  

An intention-to-treat analysis 
was performed using the 
baseline observation carried 
forward method. Statistical 
analyses were performed by 
paired t tests for within-group 
differences and independent 
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

t tests for between-group 
differences  

Penn et. al. 2009 
EDIPS-  
Newcastle  

NAC  Low  High  

At 12-months, mean weight 
change in intervention group 
was -2.3 kg vs. 0.01 kg in the 
control group.  
The absolute incidence of T2D 
was 32.7 per 1000 person-
years in the intervention group 
and 67.1 in the control group. 
The overall incidence of 
diabetes was reduced by 55% 
in the intervention group.  

-  

Almeida et. al. 
2010  

Colorado  
Weight Loss  
Intervention  

Low  Low  NR  

Weight at 12-months 
decreased significantly more 
than that of their matched 
controls (mean WL -3.0 lbs vs. 
1.4). =1.4 kg   
A significantly higher proportion 
of participants lost at least 5% 
weight and were 1.5 times 
more likely to lose at least  
5% of their body weight that 
their matched controls.   
1 in 5 (i.e. 20%) participants 
lost atleast 5% of their initial 
body weight.  

-  
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

Makrilakis et. al. 
2010]  

DE-PLAN  
Greece  

NAC  Low  NR  

Average weight loss was 1.0 
kg. Weight loss was significant 
only in participants who 
completed 4–6 intervention 
sessions (1.1+ 4.8 kg) i.e. 
about 58% of total participants.  

-  

Parikh et. al. 2010  Project HEED  Moderate  Moderate  NR  

Sixteen intervention 
participants (34%) lost at least 
5% of their baseline weight in 
12 months; only 6 control 
participants (14%) achieved 
this.  
At 12 months, intervention 
participants had lost on 
average 7.2 pounds, or 4.3% of 
their baseline weight. = 3.3 kg  

In this intention-to-treat 
analysis with weight as our 
primary outcome, we used a 
last-observation-carry-
forward strategy to impute 
missing weights at follow-up.  

Vanderwood  
et. al. 2010 

Montana  
CDDP  

High  High  NR  

Among the after core 
completers, 49% met the 7% 
weight loss, and 64% achieved 
5% weight loss. WL at 12-mo:  
7.7kg.  

-  

Vermunt et.  
al. 2010  

APHRODITE  NAC  NAC  NR  

Both groups showed small but 
significant reductions in BMI, 
however, that was less 
pronounced after 1.5 years.  
Weight loss not reported in the 
primary analysis.  

-  

Boltri et. al. 2011 
DPP 
(churchbased)  

NAC  Low  NR  

While weight decreased 1.7 kg 
after the intervention, by the 
12-month follow-up, there was 
an average of 0.9 kg regained.  

Analyses were based on an-
intent-totreat basis. For 
missing values, the most 
conservative value was 
used, eg, the highest weight 
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

was substituted for a missing 
weight.  

GilisJanuszewska  
et. al. 2011  

DE-PLAN  
Poland  

Low  Low  NR  

At 12-mo, mean weight 
reduced by 1.9 ±  
5.0 kg (2.2%). 24.6% of study 
participants lost 5% or more of 
their initial body weight, 40% 
lost less than 5% of initial body 
weight. 14.7% did not change 
their weight and 21.7% gained 
weight.  

-  

Katula et. al. 2011 HELP PD  NAC  High  NR  

Participants in the intervention 
group lost an average of -7.1kg 
(7.3%) at 12 months. At 12-mo, 
intervention participants lost 
6% more weight than control 
group.  

We used the intention-to-
treat approach and included 
all postrandomized values 
according to the group to 
which they were assigned. 
We performed secondary 
analyses, making a 
reasonable exception to this 
rule by deleting observations 
at visits  
where the subject was taking 
hypoglycemic medication.  

Kumanyika  
et. al. 2011 

Think Health!  Low  Low  NR  

1-year weight change were 
-1.61kg in Basic Plus and -
0.62kg in Basic group 
(difference 0.98).   
More Basic Plus (22.5%) 
than Basic (10.2%) 

The actual date the 
measurement was taken 
was included to permit 
treatment group contrasts 
based on estimated weight 
at 0 and 12 months. 
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

participants lost >5% of 
their baseline weight.  

Participant level analyses 
were “as randomized” 
(intention to treat)  

Nilsen et. al. 2011 
Nilsen et. al.  Moderate  NAC  NR  

At least 5% weight loss was 
achieved by 35% (IG) and 28% 
(IIG).  

-  

Penn et. al. 2011 NLNY  Low  Low  NR  

Mean change in weight: (in 
men) from baseline to 6-mo: -
4.2kg, from 6- to 12mo: -1.5kg; 
and (in women) from baseline 
to 6-mo: -2.2kg, from 6- to 
12mo: -0.6kg.   
About 21% of participants lost 
>5% of their body weight at 12 
months of followup.  

-  

Ruggiero et. al. 
2011 

HLP  Moderate  Low  NR  
At 12-mo, (30% achieved a 5% 
goal). The average WL at 12-
months was -2.79 lbs (1.3kg).  

-  

Sakane et. al.  
2011  

Japanese Study  NAC  Low  High  

After 1 year, the intervention 
group had very modest but 
significant improvement in 
body weight: -1.5 ± 2.7kg 
(2.3%) vs. 0.7 ± 2.5kg (1.3%) 
in the control group. The 3-year 
cumulative incidence tended to 
be lower in the intervention 
group (14.8% vs. 8.2%). The 
RR reduction was thus 53% 
with the intervention.  

-  
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

Costa et. al.  
2012  

DE-PLANCAT  NAC  Low  High  

LOW weight loss but 
MODERATE effect on 4 year 
incidence.   
24.7% in intervention vs. 
18.8% in control reduced 
weight by at least 3%,  The 
absolute incidences of 
diabetes were  
7.2 cases per 100 person-
years in standard care and 4.6 
in intervention (p<0.005, 
logrank test, and risk reduction 
in intervention group 36%.  

Analyses after 4-year follow-
up were performed based on 
the intention-totreat principle 
with comparison of standard 
care and the combined 
intervention groups.  
Finally, diabetes diagnoses 
of all individuals who 
discontinued the protocol 
were ascertained and 
included in the intention-to-
treat analysis. All 
comparisons were based on 
the intention-to-treat 
principle.  ..we included 19 
(8.4%) diabetesrelated 
diagnoses (11 individuals 
allocated into the standard 
care group and eight into the 
intensive group) in the 
intention-to-treat analysis.  

Janus et. al.  
2012 

pMDPS  NAC  
Moderat

e  
Moderate  

At least 5% weight loss was 
achieved by 32% of the 
intervention group compared 
with none of the controls. 
Participants achieved 24% 
diabetes risk reduction based 
on weight reduction.  

Differences between groups 
for changes over 12 months 
were originally analysed 
using analysis of covariance, 
adjusted for baseline values. 
Subsequently, generalized 
estimating equations were 
used to satisfy the intention-
to-treat principle, including 3-
month data (collected for 
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

intervention only) in the 
model.  

Kanaya et. al. 
2012 

LWBW  NAC  Low  NR  

At 12-mo, weigh reduced -1.34 
lbs (0.6 kg) in intervention 
group and -0.42 lbs (or 0.2 kg) 
in the control group. The 
intervention group had 
significantly more weight loss 
than did the control group.  

Intention-to-treat linear 

regressions modeled 

repeated change scores:  

outcomes assessed at each 

follow-up  

(6 or 12 months) minus the 
corresponding baseline 
value.  

Lakerveld et. al. 
2012  

Hoorn  

Prevention  

Study  

NAC  NAC  NR  

“There were NO or very small 
differences in determinants of 
lifestyle behavior between 
groups at both followups.”  

The analyses were all based 
on the intention-to-treat 
principle.  

Ockene et. al. 
2012 

LLDPP  NAC  Low  NR  

Compared with the usual care 

group, the intervention group 

had a modest but significant 

weight reduction (-2.5 lbs vs.  

0.63lbs). = 1.1. kg  

-  
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

Piatt et. al. 2012 GLB (20052008)  Moderate  NAC  NR  

Of the participants who lost at 
least 5% of their body weight at 
3 months, 52.6% maintained 
the 5% weight loss at their last 
follow-up time (24 months). 
The probability of being at risk 
for diabetes and CVD was 
significantly reduced by 25.7% 
over the 24-months.  

-  

Jiang et. al. 2013 SDPI-DP  NAC  
Moderat

e  
NR  

Participants had significant 
weight loss at each clinical 
assessment after baseline. The 
average weight loss attenuated 
over the three annual visits to 
5.6lbs (2.5 kg), 3.1lbs and 
2.4lbs respectively. The crude 
incidence of diabetes was 4% 
per year.  

-  

Ma J et. al. 2013  E-LITE  High  High  NR  

At month 15, the mean change 
in weight from baseline was -
6.3 kg in the intervention and -
2.4kg in the control group, 
corresponding to a weight 
change of -6.6%, and -2.6% 
respectively.  

Intervention group sustained 
significantly greater weight loss 
at 15-mo compared to controls, 
with approx. 50% achieving 5% 
or greater WL from baseline.  

Between-group differences 
in primary and secondary 
outcomes were evaluated by 
intention-to-treat using tests 
of group by time interactions 
in repeated-measures 
mixed-effects linear (for 
continuous outcomes) or 
logistic models (for 
categorical outcomes).  
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EFFECTIVENESS   

Author Year  
Study ID  

Success 
Rate  

Weight 
Loss  

Risk 
Reductio

n  
Description  

Intention-to-treat  

Duijzer et. al. 
2014 

SLIMMER  NAC  
Moderat

e  
NR  

Participants’ weight loss was -
3.5 kg. 

Quantitative data analyses 
are performed following the 
intention-totreat procedure. 

Sepah et. al. 
2014 [47]  

Prevent  High  NAC  NR  

In the post-core participants 
who reported weight between 
11 and 13 months (N = 135), 
47% met or exceeded the 5% 
weight loss benchmark at 12 
months.  

-  

Zyriax et. al. 2014 DELIGHT  NAC  NAC  NR  

At 12-mo, only 26.1% of 
participants lost weight, while 
all others showed no change 
and the majority had even 
gained weight.  

-  

Savas et. al. 2015 IGT Care Call  NAC  
Moderat

e  
NR  

The majority of participants 
(88%) achieved or partially 
achieved their 6 month lifestyle 
goal. At 18-mo, in comparison 
with baseline, these positive 
changes were sustained, with 
reductions of 2.81 kg in weight 
and 1.06kg/m2 in BMI.  

-  

 

Note: RR = Risk Reduction; WL = Weight Loss  


