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• Diabetes is the fourth leading cause of disease-related death

• Over 285 million people worldwide are affected, with estimated 
increase to 438 million by 2030.

• Over 70% of people with T2DM live in LMIC but 80% of the 
world’s diabetes care-related expenditure occurs in HIC

Year 2001: Type 2 Diabetes Recognized as a 
Global Health Problem

1Tuomilehto ym. (2001). Prevention of type 2 diabetes mellitus by changes in lifestyle among subjects with impaired glucose tolerance. New England Journal of Medicine, 344, 1343-1350.

2Knowler ym. (2002). Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. New England Journal of Medicine, 346, 393-403

3Pan et al., 1997, Ramachandran et al., 2006, Kosaka et al., 2005
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How to replicate T2D prevention efficacy trial results in real world?

• What is the behavior change mechanism? 
• How can the intervention be implemented in routine care?
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How to replicate T2D prevention efficacy trial results in real world?

• What is the behavior change mechanism? 
• How can the intervention be implemented in routine care?

Where is the MAIN focus of intervention?
- Participant-level intervention – changing lifestyle?
- Provider-level intervention – changing nurse’s way of counseling

patients?
- System-level intervention – changing the entire preventive care

process, i.e., screening, intervention, follow-up of people at risk?

@PilvikkiA  / #GACD2018 



Why are theories useful?

Theories help to understand complex systems and 
phenomena, to interpret, to predict and  to make
an impact
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They can guide selection of e.g., 
- Levels on which to intervene
- Determinants to target
- Methods or techniques for change
- Process measures



We all have 
theories, 
but often 
without 

recognizing 
them…
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When implicit theories fail: Lifestyle change

Symptoms
or problem

Diagnosis
Treatment / 

Solution
Condition cured / 
problem solved

Successful

Unsuccessful

Medical model / expert script:

Alternative model: Teetering

Wake up! WTH? Do I need
to do something?

Trying
things

Maintenance / 
Relapse ©Absetz & Patja, 2007, 2017
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Co-incidence
Opportunity Action

Experience

Feeling



When implicit theories fail, T2D Care Process
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Symptoms
or problem

Diagnosis
Treatment / 

Solution

Condition
managed / 

problem solved

Successful

Unsuccessful

Medical model / expert script:



Suggested criteria for a good theory:
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1. Clarity of theoretical concepts

2. Clarity of relationships between constructs

3. Measurability

4. Testability

5. Being explanatory (statistically or logically)

6. Describing causality

7. Achieving parsimony

8. Generalisability

9. Having an evidence base
Michie S, West R, Campbell R, et al. An ABC of behaviour

change theories. London: Silverback Publishing, 2014.
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”Theories, models and frameworks” (TMF)

• Practically impossible to give a satisfactory and mutually exclusive
definition of these three terms

• Good to recognize:
• Theory-based: research testing a specific theory or theoretical propositions

• Makes explicit the assumptions on which programs are based, 

• Links assumptions with what the program does (activities) and with the expected effects

• Informed or guided by theory: following from theory but not testing it 

• Generalizability of theory across settings and contexts?
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My thinking of TMF in implementation science

• Useful to separate 3 functions

• To describe / map the process that guides translating research into practice or to another context (e.g., 
Intervention Mapping, Method for Program Adaptation through Community Engagement (M-PACE)

• To identify determinants and mechanisms of change at different levels (e.g., Precede/Proceed, 
Theoretical Domains Framework, COM-B,  Normalization Process Theory, Organizational Readiness, 
Diffusion of Innovations)

• To guide comprehensive evaluation of implementation and covering acceptability, reach, adoption, 
fidelity, implementation cost and sustainability.  (e.g., RE-AIM, PIPE, TFA) 

• NB. Even this might be an artificial categorization!

• NB 2. Some TMF tap more than 1 function

• NB 3. Upstream theories are underrepresented in this presentation, and also in the field of 
implementation science  
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PART 1: TMF to map the process to translate
research into practice or to another context
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1. Needs Assessment

2. Matrices: Define what (behavioral or environmental) 
changes you want to achieve and what are the 

underlying determinants

3. Select the best theoretical methods and the most
feasible practical strategies

4. Plan: How will the program look like?

5. Plan: How will the program be adopted and 
implemented?

6. Plan: How can the program be evaluated? 

Intervention Mapping

Bartholomew et al. PLANNING HEALTH PROMOTION PROGRAMS – An Intervention Mapping Approach. 4th Ed. Jossey-Bass, 2016. 
https://interventionmapping.com/



Implementation Research “Cartoon”

Vedanthan (2011) MSJM @PilvikkiA  / #GACD2018 



Standardization by function rather than by program content 
(Prof Ed Fisher, UNC)@PilvikkiA  / #GACD2018 
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Adaptation based on stakeholder feedback: 
the M-PACE model
Systematic processes for 1) obtaining extensive, unbiased participant feedback and 2) making
adaptations

Step 1: Convene an Adaptation Steering Committee and familiarize them with the original program
• Researchers, program developers, and community members as equal-status partners in the SC
• SC makes all decisions regarding adaptation

Step 2: Implement the Unadapted Program to Generate Recommendations for Program Change

Step 3: Systematically Obtain Evaluations of Program Components
• Survey, focus group, program facilitator feedback…

Step 4: Summarize Stakeholder Feedback for the SC

Step 5: Adjudicate Program Feedback to Select Program Modifications

• For any change, SC is required to make a consensus decision based on evaluation of:
 Importance – the change will improve program effectiveness and/or reach

 Feasibility for participants, representatives of the host site, and program instructors

 Congruence as working with, working against, or not interfering with the core components of the evidence-based intervention@PilvikkiA  / #GACD2018 



Source:
www.planstoreality.com.au/images/resource-centre/gaining-competitive-advantage-through-collaboration-and-partnering-fig-1.jpg

Confinement & 
Pressure

Partners are trapped 
by limited choice

Deliberately confuse 
to gain advantage

Do the minimum 
you can get away 

with

Take a short term 
view and avoid risks

Only focus on your 
own objectives

Self-interest

Least effort

Low commitment

Information 
economy
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Communication

Stability

Creativity

Reliability

Value

Frequent, open 
dialogue and 

information-sharing

Promoting quality, 
innovation and long-

term approach by 
encouraging high 

performance
Concentrating on 

effective delivery of 
outcomes, lowering 
joint costs and risks, 

building up trust

Creating a win-win 
relationship in which 
each side is delighted 

to be a part

Synchronization of 
objectives and 

confidence-building

Source:
www.planstoreality.com.au/images/resource-centre/gaining-competitive-advantage-through-collaboration-and-partnering-fig-2.jpg
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Integrated care 
model

van Olmen J, Delobelle P, Guwatudde D, et al. Using a cross-contextual reciprocal learning approach in a multisite implementation research
project to improve self-management for type 2 diabetes. BMJ Glob Health 2018;0:e001068. doi:10.1136/ bmjgh-2018-001068 



PART 2: TMF to identify determinants and 
mechanisms of change at different levels
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Using theory to conduct IM Step 1: Needs
assessment

Quality of 
LifeHealth

Behavior and 
Lifestyle

Environment

Personal
determinants

Environmental
determinants

Health 
Promotion

Health 
Education

Policy

Regulation

Organization

Program objectives Change objectives Determinants Practical strategies 
(BCT)PRECEDE / PROCEED-model by Green & 

Kreuter; Intervention Mapping (Bartholomew, 
Parcel, Kok et al.) planning matrix
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Quality of 
LifeHealth

Behavior and 
Lifestyle

Environment

Personal
determinants

Environmental
determinants

Health 
Promotion

Health 
Education

Policy

Regulation

Organization

Using theory to select determinants
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Motivation ActionPlanning

Intention Planning Initiative Maintenance

Recovery

Perceived 
self-efficacy

Outcome 
expectancies

Risk 
perception

Action

Barriers and resources

Health Action Process Approach

Schwarzer, R., Fuchs, R. (1996). Self-efficacy and health behaviors. In M. Conner & P. Norman (eds.): 

Predicting health behaviour: Research and practice with social cognition models (pp. 163-196). Buckingham, UK: Open University Press. 



Theoretical Domains Framework

Benefits of framework

8. Intentions

9. Goals

10. Memory, attention and decision
processes

11. Environmental context and resources

12. Social influences

13. Emotion

14. Behavioural regulation

• Covers different potential means of influence

• Makes a distinction between different types of influence

• Links behavior change theories to behavior change techniques

1. Knowledge 

2. Skills

3. Social / professional role and identity

4. Beliefs about capabilities

5. Optimism

6. Beliefs about consequences

7. Reinforcement

• Self-confidence

• Perceived competence

• Self-efficacy

• Perceived behavioural control

• Beliefs

• Self-esteem

• Empowerment

• Professional confidence

• Environmental stressors

• Resources/material
resources

• Organisational
culture/climate

• Salient events/critical
incidents

• Person x environment
interaction

• Barriers and facilitators

@PilvikkiA  / #GACD2018 

http://www.implementationscience.com/series/TDF
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COM-B on medication adherence
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Capability
Physical

Psychological
I can’t, I don’t 
remember…

Motivation
Conscious and

automatic
processes

I don’t think it’s 
important , harms 
outweigh benefits, 

I don’t want, I’m 
afraid…

Opportunity
Physical and social 

environment

I can’t afford, 
they’re not 

available, I don’t 
get support…

INTERVENTION: Motivational 
interviewing, working with 
illness perceptions, working 

with emotions….

INTERVENTION: Teaching, 
showing, planning, habit-

automation

INTERVENTION: Financial, 
practical, social support

Only 12% of non-adherence is unvolitional (forgetting), 88 % is volitional

McHorney CA, Spain CV. Frequency of and reasons for medication non-fulfillment and non-persistence among American adults with 
chronic disease in 2008. Health Expect. 2011;14:307–20.

Michie, S., van Stralen M.M. & West, R. (2011). The behaviour change wheel: a new method for characterising and designing 
behaviour change interventions. Implementation Science, 6, 42. 



Behaviour Change Wheel
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Behaviour Change Techniques
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• Self-confidence

• Perceived competence

• Self-efficacy

• Perceived behavioural control

• Beliefs

• Self-esteem

• Empowerment

• Professional confidence

• Environmental stressors

• Resources/material
resources

• Organisational
culture/climate

• Salient events/critical
incidents

• Person x environment
interaction

• Barriers and facilitators

11.  Environmental context and resources

4. Beliefs about capabilities
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https://helda.helsinki.fi/bitstream/handle/10138/24850/psychoso.pdf?sequence=3



Lifestyle 
change

Individual’s 
behaviors

Capability, Opportunity, 
Motivation

LS counseling 
change

HCW’s behaviors

Capability, Opportunity, 
Motivation

Care process 
change

HC Management 
practices

Capability, Opportunity, 
Motivation

REAL-WORLD INTERVENTIONS ARE OFTEN COMPLEX

VARIED, SIMULTANEOUS AND OFTEN COMPETING 
GOALS ON DIFFERENT LEVELS

@PilvikkiA  / #GACD2018 



Example: Implementation without the science

’Giving the driver’s seat to the
patient’-project:

• Implementation of CSMP with
protocol and training for HCP 

• All materials were developed in a 
participatory process with HCP and 
patients
• Patient need and resource

questionnaire; 
• Lead questions to guide CSMP 

discussion
• Protocol for auditing CSMP 

individually, one-on-one with a peer
mentor, and in groups

• Guide for managers: How to develop
structures to support CSMP

• All PHC had change agents: nurse (+ 
physician) to inform, facilitate and 
conduct training

T2D management 
in teams: GP, 

nurse, other HCP

MoH: every patient 
with chronic 

disease should 
have a Care Plan

Patient role in 
self-management 

in focus

Teams need training on co-
management and implementation 

of Care Plan
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Example c’ed: What happened?

• For change agents at PHC, a steep learning curve, many nurses higly involved and 
those who were involved were happy about their role

• Patients were satisfied, felt more secure in disease management

• Emergency visits decreased 50%

BUT: 
• Many doctors did not prioritize CSMP and did not accept the new roles
• Managers to HCP: ”You don’t have to do this if you don’t have the

time”
→ Failure of sustained implementation and scale up
WHY?
• Need for implementation RESEARCH and THEORY
• Sufficient actions targeting the right determinants on ALL the

appropriate levels
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Social-Ecological Model

Adaptation by Active Canada 2020
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Plan the Care 
Process

Do a pilot test 
and document 

results

Study the 
results

Act – adjust 
plan for next 

cycle
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COHERENCE

• ”Does this make sense?”

• WIN-WIN

COGNITIVE

PARTICIPATION

• Engagement

• Ownership

• Advocacy

COLLECTIVE ACTION

• Making it work

• Roles and responsibilities

• Training and capacity 
building

REFLECTIVE

MONITORING

• Evaluation and appraisal

• Learning and 
development

Normalization 
Process Theory 

May et al., 2009
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Measure Normalization: NOMAD
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http://www.normalizationprocess.org/media/1018/nomad-items-by-npt-construct.pdf
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Program objectives Change objectives Determinants Practical strategies

To improve GDM 
management

Women with elevated glu
need to…

COM-B? TDF? BCT + delivery

CHW need to… COM-B? TDF?
NPT constructs?

BCT + delivery

Nurses need to… COM-B? TDF?
NPT constructs?

BCT + delivery

Physicians need to… COM-B? TDF?
NPT constructs?

BCT + delivery

Health care organization 
management needs to…

NPT constructs? BCT + delivery



@PilvikkiA  / #GACD2018 



PART 3: 
TMF to guide evaluation of 
implementation – but also
useful to consider when
planning the implementation
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Revisiting Precede-Proceed Model

Mercer et al. Forthcoming
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Glasgow RE-AIM framework

 

Dose & fidelity

Clinical effectiveness
BUT also outcomes

such as acceptability, 
adherence

Penetration & 
participation

Uptake on all levels

On all levels

Considerations



Theoretical Framework of Acceptability (TFA)

•How an individual feels about the interventionAffective Attitude

•The perceived amount of effort that is required to participate in 
the interventionBurden

•The extent to which the intervention is perceived as likely to 
achieve its purposeEffectiveness

•The extent to which benefits, profits or values must be given up 
to engage in the interventionOpportunity Costs

•The extent to which the participant understands the intervention, 
how it addresses their condition and how it worksIntervention Coherence

•The participant’s confidence that she can perform the behaviors 
required to participate in the interventionSelf-efficacy

•The extent to which the intervention has good fit with an 
individual’s value systemEthicality

@PilvikkiA  / #GACD2018 
Source: Sekhon et al. Acceptability of healthcare interventions: an overview of reviews and development of a theoretical framework. BMC Health
Services Research, 2017. DOI: 10.1186/s12913-017-2031-8



@PilvikkiA  / #GACD2018 



What do we mean by
“context”?



Daivadanam et al., 
forthcoming





(Holman, Lynch and Reeves, 2017, Health)

How do health behavior interventions
take account of context?

 Research has focused on the individual level but needs to go back to 
addressing other levels.

 A more critical reflection is needed:
 “culture” seems to be the key.
 Economic and political context are also important. 
 Also poverty, norms, environment.

 A range of disciplines should be involved.

 Qualitative or mixed methods are ideal.



Value of qualitative methods

https://cancercontrol.cancer.gov/IS/docs/NCI-DCCPS-ImplementationScience-WhitePaper.pdf

 Elicit stakeholder-centered perspectives.

 Inform design and implementation

 Understand contexts across diverse settings

 Provide documentation and encourage reflection on
implementation processes

 Gain insight into implementation effectiveness

 Understand mechanisms of change

 Contribute to theoretical development



Recommendations

 It’s ok to pick a context level and frameworks that you’re not completely in 
love with, even if you end up making modifications.

 Embrace the “messy”!

 Engage with others who are doing this type of work (and pressure funders
and publishers to pay attention).

 Others?



Effectiveness of lifestyle intervention on incidence of  type 2 
diabetes in a high-risk population selected using a diabetes 

risk score in India: a cluster randomized controlled trial

1

K R Thankappan, MD, MPH, FAMS (on behalf of KDPP team)
Emeritus Professor, Achutha Menon Centre for Health Science Studies, 

Sree Chitra Tirunal Institute for Medical Sciences and Technology, 

Trivandrum, India. Email: kr.thankappan@gmail.com



Introduction

• India has more than 69 million Type 2 diabetics (T2DM). 

• Diabetes prevention programs in Finland, USA, and China 

have demonstrated a reduction in T2DM incidence between 

42-58%. 

• In India, diabetes prevention trials have primarily targeted 

those with impaired glucose tolerance or impaired fasting 

glucose. 

• However, in resource-constrained settings, it is not feasible 

to identify ‘high risk’ individuals with laboratory testing .

2



Objectives 

To evaluate the effectiveness of a community-based 

diabetes prevention program on incidence of type 2 

diabetes, behavioral, psychosocial, anthropometric, and 

biochemical measures at 24 months. 





Methods

Study design and setting

• The study was a cluster randomized controlled trial. 

• Neyyatinkara taluk has 4 Legislative Assembly 

Constituencies (LACs) and 603 polling booths (PBs). 

• 60 PBs were randomly selected. 

• Randomized to Lifestyle Intervention arm (30 PBs) or 

Health Education arm (30 PBs). 

5



Eligibility criteria

Inclusion 

• Randomly selected males and females on the electoral roll from 
the 60 selected PBs. Age - 30-60 years. 

• Able to read, write and speak Malayalam (local language). 

Exclusion 

• Prior diagnosis of 

 T2DM

 myocardial infarction, heart failure

 stroke, cancer, epilepsy

 arthritis, dementia

 glucocorticoids, anti-psychotic drugs and anti-retroviral drugs

• Pregnancy

• T2DM diagnosis at baseline (OGTT). 



Data collection

Step 1: Home screening

• From each PB, 80 participants (50 males and 30 females) were 

approached at their homes by the data collectors. 

• A screening questionnaire consisting of eligibility criteria and 

Indian Diabetes Risk Score (IDRS) were administered. 

• Hip and waist circumference were measured.  

• If the participant was eligible (based on inclusion and exclusion 

criteria and IDRS ≥ 60), they are invited to attend a mobile clinic in 

their community. 

• The data collectors recruited 12 males and 10 females per polling 

booth for attending the mobile clinic. 



Step 2: Mobile clinic

• The clinics ran from 6.30 to around 11.30 am on weekends. 

• Schools, church halls, Anganwadi halls in primary health centres, 
panchayat halls, and youth clubs were used for conducting clinics.  

• Each participant went through different stations in the following 
order: 

Registration  - Pathology   - Medical history questionnaire                      
Blood pressure  - Anthropometry   - Main questionnaire -
Registration

Those with no T2DM following the clinic continue their study 
participation. 

• Those with T2DM following the clinic were excluded from the study 
and referred to a health care facility. 



School



Mobile clinic

Produced with consent of the participant



Pathology

Produced with consent of the participant



Blood pressure

Produced with consent of the participant



Questionnaire

Produced with consent of the participant



Table: Measurement domains and survey tools at baseline  and 24 months

Variable Component Measurement
tools/questions

Demographic measures Age, sex, education, 
occupation, and 
monthly household 
expenditure

Behavioural measures Physical activity Global Physical Activity 
Questionnaire (GPAQ)

Tobacco use WHO STEPS question

Alcohol use WHO STEPS question

Diet Food Frequency
Questionnaire (FFQ)



Variable Component Measurement
tools/questions

Quality of life Depression Patient Health 

Questionnaire (PHQ-9)

Assessment of quality of life Short Form-36

Clinical measures Waist circumference;

hip circumference;

height; weight

blood pressure;

body fat

Biochemical measures 2 hr OGTT, 

HbA1c, lipid profile 

(Total cholesterol, HDL, 

LDL, triglycerides), and 

fibrinogen



Arms

Health Education arm

Participants’ Handbook on risk factors, signs, 
symptoms, complications of diabetes, and diabetics 
prevention strategies. 

Lifestyle Intervention arm

• Intervention Manager

• Expert panel: diabetologists, specialists on 
nutrition, and physical activity

• Peer leaders: One male and one female for each 
group

• Local Resource Persons



Intervention delivery process

Inaugural meeting

• about the program, benefits

• resource materials, handbook, and workbook.

Workbook: self-monitoring of the lifestyle behaviors, 
goal setting, goal monitoring, and goal review. 

Diabetes prevention education sessions (1 and 2)

 Understanding of T2DM and its risk factors

 Prevention strategies

 Concept of peer support

 Behaviour change modification



12 small group sessions

• Peer leader led sessions. 

• Fortnightly initially, later monthly. 

• Group members discuss and share on their 

behaviors pertaining to diet, physical activity, sleep, 

alcohol and tobacco use. 

• Goal setting, goal monitoring, and review of goals. 

• Measuring waist circumference and weight. 



Figure: Flowchart of the study

Follow-up (24 months) –

questionnaire, 

anthropometry, and 

biochemical tests

Step 1: Home screening (n=80/PB: 50 males and 30 females) 

with questionnaire (includes Indian Diabetes Risk Score)

Step 2: Mobile clinic (n=22/PB: 12 males and 10 females)

Randomization by 

Polling booth

Follow-up (24 months) –

questionnaire, physical 

measures, and biochemical 

measures

Random sample of 60 Polling booths from 359 

Polling booths

Health Education armLifestyle Intervention arm



Outcomes

Outcomes Variables

Primary

Incidence of T2DM Fasting Blood Sugar and 2 hr Oral Glucose Tolerance 
Test (OGTT)

Secondary

Glycaemic control Fasting glucose, post load glucose, HbA1C

Lipid profile Total cholesterol, Triglycerides, HDL, LDL cholesterol

Blood pressure Systolic and diastolic blood pressure

Obesity Waist circumference, body mass index, body fat

Behavioural measures Diet, physical activity, tobacco use, alcohol use

Psychosocial measures Stress, depression, quality of life, sleep 



Data analyses

• Intention to treat analysis. 

• Fasting plasma glucose (FPG) at follow-up was 

compared between arms by Analysis of Covariance 

(ANCOVA), adjusting for baseline FPG. 

• Regression models  included adjustment for baseline 

values of sex, age, family history of diabetes, body mass 

index, waist circumference, baseline FPG, 2-h OGTT, 

hypertension, and smoking, when comparing outcomes 

between arms. 





MAJOR FINDINGS 

• After a median follow-up of 24 months

diabetes developed in 17.1%  of control participants  and 14.9% of 
intervention participants (p = 0.36). 

The incidence of diabetes in the IGT (Impaired Glucose Tolerance) 
subgroup was significantly lower in the intervention group 
(p=0.038)

Compared with the control group, intervention participants had a `
greater reduction in 

IDRS score (p = 0.022) 

alcohol use (p = 0.018) 

A greater increase 

in fruit and vegetable intake (p = 0.008) 

physical functioning score of the HRQOL scale (p = 0.016)



Kerala Diabetes Prevention Program
A collaborative community based program of Sree Chitra Tirunal 

Institute and the Kerala Kudumbasree Mission



– The development of a program delivery model for 
diabetes prevention and related capacity building 
in the Indian state of Kerala that can be “scaled 
up” to rest of India in the future

– Significant improvements in behavioral risk 
factors – including alcohol consumption, use of 
tobacco, physical activity and diet – that have 
already been demonstrated to reduce diabetes 
progression and incidence in previously conducted 
efficacy trials

Objective



Target group

• Up to 375,000 individuals aged 18+ or older, from 3 
geographically distinct and culturally diverse regions 
in the Indian state of Kerala: Kollam, Ernakulam and 
Kannur districts.

• These individuals will be men and women receiving 

support from KSM and their families.



Intended project results

• 15,000 Peer-Leaders trained in the delivery of KDPP
• KDPP delivered to 375,000 men and women from 15,000 

neighbourhoods in 3 regions of Kerala
• No weight gain among program participants over 12 months
• A reduction in waist circumference of at least 2.3 cm over 12 

months
• A reduction of those consuming tobacco and/or alcohol by at least 

5.5% over 12 months
• At least 50% of participants walking for 30 minutes or more at least 

5 times a week
• At least 50% of participants achieving individualised dietary targets 

set with Peer-Leaders
• Reduced progression towards diabetes based on fasting plasma 

glucose and oral glucose tolerance test (in a subset of 300 
individuals)



Thank You 

28



CASE Study: Cultural Translation of T2D Prevention

Pilvikki Absetz, PhD, 

CEO, Collaborative Care Systems Finland

Research Director, University of Eastern Finland, Department of Public Health and Clinical Nutrition

Adjunct Professor of Health Promotion, University of Tampere, Faculty of Social Sciences



Kerala Diabetes Prevention Program Team in India

KDPP Indian team in Achutha Menon Centre for Health Sciences, 
Sree Chitra Institute of Medical Sciences and Technology



• Diabetes is the fourth leading cause of disease-related death

• Over 285 million people worldwide are affected, with estimated 
increase to 438 million by 2030.

• Over 70% of people with T2DM live in LMIC but 80% of the 
world’s diabetes care-related expenditure occurs in HIC

Year 2001: Type 2 Diabetes Recognized as a 
Global Health Problem

1Tuomilehto ym. (2001). Prevention of type 2 diabetes mellitus by changes in lifestyle among subjects with impaired glucose tolerance. New England Journal of Medicine, 344, 1343-1350.

2Knowler ym. (2002). Reduction in the incidence of type 2 diabetes with lifestyle intervention or metformin. New England Journal of Medicine, 346, 393-403

3Pan et al., 1997, Ramachandran et al., 2006, Kosaka et al., 2005

But how to replicate trials in real world?

• Resource-intensive, unrealistic for implementation in routine health
care as such

• High-income countries struggle with increasing health care
expenditure with aging population and stagnant economies

• Burden in middle- and low-income countries is even
higher, but they lack both the infrastructure and the 
resources

11/14/2018 Absetz 2015 3



GOAL 3-yr

14.11.2018 Absetz 2010 4

N=65 IGT at baseline

– At 3-yr follow-up 43% glucose tolerance 
back to normal and 12% DM2

Attainment of lifestyle change
objectives at 1 year:

Fin-DPS

% (N=265)

GOAL

% (N=352)

Total fat < 30 E % 47 48

Saturated fat< 10 E % 26 34

Fibre > 15g/1000 kcal 25 52

Physical activity > 30 min/day 86 66

Weight loss> 5% 43 12

4-5 objectives met 18 20



11/14/2018 Absetz 2015 5



KDPP Needs Assessment

11/14/2018 6

Quality of Life
Health

Behavior and 
Lifestyle

Environment

Personal
determinants

Environmental
determinants

Health Promotion

Health 
Education

Policy

Regulation

Organization

Based on PRECEDE / PROCEED-model by Green & Kreuter

Unsafe roads, pollution. 

Hot and/or rainy climate.

Few sports facilities. 

Government substitutes for rice. 

Urban planning and transportation

Cultural values, norms, gender roles
promote unhealthy lifestyle.

Lack of social support. 

Decision-making on family level. 

Low awareness & low
levels of knowledge of T2DM. 

Low risk perception.

Low outcome expectations for 
lifestyle change. 

Low self-efficacy in lifestyle
change. 

”Modernization” of eating patterns.

Decrease of work-related PA, 
”Leisure-time PA” – concept

practically non-existent.

Smoking & alcohol among men.

Fear appeal.

Provision of information. 

Short history of policies
and programs related to 

NCD prevention.

T2DM  
Cholesterol

RR
Overweight

Men
15.6%
51.4%
33.9%
23.9% 

Women
19.4%
61.5%
31.6%
37.5% 

Daivadanam, M., Absetz, P., Thirunavukkarasu, S., Thankappan, K.R., Fisher, E.B., Philip, N.E., Mathews, E., Oldenburg, B. Lifestyle change in Kerala, India: needs assessment and 
planning for a community-based diabetes prevention trial. BMC Public Health 2013, 13:95. doi:10.1186/1471-2458-13-95. http://www.biomedcentral.com/1471-2458/13/95

Availability of foods rich in 
refined carbohydrates and fat.

Few fruit and vegetables
available.

Family-members discourage PA 
and encourage unhealthy

eating. 

Absetz 2015



India: Perceptions on diet
• A protruding belly speaks of a life of embodied 

satisfaction – good social relationships, status, success 
and health

• Dietary habits not within individual control.

• Even amidst worry about health and recognition of 
the risks of unhealthy eating:
• refusing food would be seen as an expression of anger or 

annoyance, or as a sign of illness. 
• taking medicines (. . .) is palatable because it doesn’t 

disrupt the flow of food, care, love and pleasure in the 
households 

Daivadanam M et al. BMC Public Health 2013, 13:95
14/11/2018 Absetz 2016



@PilvikkiA  / Implementation Science School 

I don’t believe 
in any of this. I 

don’t feel I 
have any risk. 

I still need 
double sugar 

in my tea

Fruits other 
than bananas 

belong to 
children’s diet 

only

I don’t think it 
is possible to 

make 
modifications 

in our lifestyle. 
No matter 

what you say, 
it will just 

continue like 
this.



11/14/2018 Absetz 2017
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KDPP Intervention flow

S1 S6 S7S2 S3 S4 S5 S8 S9
S1
0

S1
1

S1
2

S1
3

DES1 DES2

PL 
training

1

PL 
training

2

PL & 
LRP 

work-
shop



Formulate willingness into 
SMART goals

Link personal and family goals

Learn from lapses

Identify links between 
behaviour and  positive 

outcomes

Plan for action with linkages to community & 
family resources and support: Where, when, 

how, with whom?

Identify willingness for 
specific behavioural changes 

Identify personal 
resources and social 

support

Peer support for self-regulation and lifestyle change
Identify existing 

healthy habits and 
need for change

Establish collective 
commitment for action + 

feedback from peers

Get positive feedback to 
encourage and increase 

motivation

11/14/2018

Review goal progress

(1/5) (Re-
)assess 

situation

(2) Set goals

(3) Plan

(4) Follow-up 
and maintain

Individual 
embedded in 
family, peer 

group, 
neighborhood, 

community

Absetz 2015 13

Community engagement



Phase I
(0-2 mo)

Phase II
(2-5 mo)

Phase III
(6-12 mo)

Phase IV
(12 mo ->)

KDPP Program
components

- Recruitment of LRPs
- Small group sessions 1-2
- DES I
- Peer leader (PL) selection and 
training I

- Small group sessions 3-5
- Pre- and post-session telephone
contact with peer leaders and LRPs
- DES II
- PL training II

- Small group sessions 6- 12
- Pre- and post-session telephone contact with peer
leaders and LRPs
- Extra-curricular activities (yoga training , kitchen garden
cultivation )
- Workshops for PL and LRP and support for planning extra
curricular activities in the community (healthy snack 
preparation, sports meet, painting competition on 
behaviour change themes)

- Off site support and expertise
- Linkage to other services for health 
care and promotion
- Linkage to other community
organizations

Peer leader Selection, commitment Peer leader skill-building and 
support for self-efficacy

Benefits of being a peer leader

Supporting peer leader self-efficacy, autonomy & 
perception of benefits

Enabling and promoting peer support among peer leaders

Supporting peer leader self-efficacy,
autonomy & perception of benefits

Promoting linkages with community
organizations

Participants (& 
family)

Recruitment, retention:
- Participatory methods
- Benefits from participation
(participant & family)

Building peer support for and self-
efficacy in behaviour change in
participant & family

Promoting maintenance of peer support & behaviour
change

Supporting participants in becoming change agents in their
families

Promoting maintenance of peer
support & behaviour change in
participant & family

Supporting participants in becoming
change agents in their communities

Community Increasing community
awareness of KDPP and 
encouraging community
support to KDPP

Encouraging community
support TO KDPP

How can KDPP groups support health in 
their communities: extra curricular activities
and linkages to community organizations

Support for community
roll-out

KDPP components and focal areas of influence on different
levels by phases of intervention 

Note. Regular mentoring meetings with the KDPP team and the advisory team have facilitated progression between the phases
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Implementation Research:
Importance of Context

Rajesh Vedanthan, MD MPH
Director, Section for Global Health

Associate Professor, Departments of Population Health and Medicine
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Context—Multiple Levels

Daivadanam et al. Forthcoming



Nurse Mgmt of HTN: Impact

Kumar et al (2016) ACC Scientific Sessions



PI (USA): Valentin Fuster, MD PhD

PI (Kenya): Jemima H. Kamano, MMed

Optimizing Linkage and Retention

to Hypertension Care in Kenya: 

LARK Hypertension Study



Using Context to Inform the Intervention

Naanyu, Vedanthan, et al, (2016) JGIM



LARK: Cluster RCT

1. Usual care

2. Communication Strategy/ 

Motivational Interviewing

3. Smartphone-based tool

• 24 clusters: 8 clusters/arm

• F/U 1 year

• Co-primary outcome

– Linkage to care

– Change in SBP

Vedanthan et al. (2014) Trials



Economic Reality

Vedanthan, et al (2016) AHA Scientific 

Sessions





GISHE

Food and Income SecurityPoultry

Farming 

Business

Employment

Health Insurance 

School fees

Farm Inputs

Social welfare

Family Preservation Initiative



BIGPIC Pilot—Linkage and Retention

11
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Linkage Retention

BIGPIC Pilot Historical Control

Pastakia et al. (2016) JGIM



PI (USA): Rajesh Vedanthan, MD MPH

PI (Kenya): Jemima H. Kamano, MMed

Bridging Income Generation with 

Group Integrated Care



Innovative Care Delivery

Vedanthan, et al, (2017) Am 

Heart J

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MICROFINANCE GROUPS 
 

 Health savings 
 Increased income 
 Financial literacy 
 Self-confidence 
 Decision-making agency 
 Social Support 

GROUP MEDICAL VISTS 
 

 Efficiency of care delivery 
 Improved quality of care 
 Clinician-patient trust 
 Increased self-efficacy 
 Shared experiences 
 Peer support 

 

CVD Risk 
Reduction  

 

Healthy Diet 

Physical 
Activity 

Medication 
Adherence 

Retention 
 in Care 

INTERMEDIATE 
FACTORS 

BIGPIC 

Changes  
in Social 
Network 

Characteristics 

1 

2 

3 

4 



ELIGIBLE 
PARTICIPANTS

RANDOMIZED 
AT HEALTH 

FACILITY LEVEL

UC

12 MONTHS

∆ SBP

∆ CVD RISK 
SCORE

MF

12 MONTHS

∆ SBP

∆ CVD RISK 
SCORE

GMV

12 MONTHS

∆ SBP

∆ CVD RISK 
SCORE

GMV-MF

12MONTHS

∆ SBP

∆ CVD RISK 
SCORE

ENROLLMENT

RANDOMIZATION

ALLOCATION

FOLLOW-UP

PRIMARY 
OUTCOME

KEY SECONDARY 
OUTCOME

 
BIGPIC: Cluster RCT

Vedanthan, et al, (2017) Am 

Heart J



Economic Reality: LARK



Income 
Category

Women Men

Less than 
Kshs 1000

36% 17%

Kshs 1000-
2999

23% 18%

Kshs 3000-
4999

13% 24%

Economic Reality: BIGPIC



STRENGTHS

Mercer et al. Forthcoming



STRENGTHS: PRECEDE



STRENGTHS: Referral Network Analysis

Thakkar et al. Forthcoming



STRENGTHS



THANK YOU


