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Outline

 Diabetes as a public health problem

 The Central role of communities in prevention

 Evidence for action to prevent complications

 Evidence for action to prevent diabetes

 Needs and the way forward



Diabetes as a Public Health Problem

High and growing prevalence

Extensive and diverse social determinants

Diverse comorbidity and complex care

Difficult and varying barriers to both care and prevention

Beyond what health care can provide alone



What should prevention look like?

 Have multiple avenues of public health 
action, including health systems,
health promotion, and population-wide policies:

 Include both a high-risk and population approach.
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What should prevention look like?

 Have multiple avenues of public health 
action, including health systems,
health promotion, and population-wide policies:

 Include both a high-risk and population approach.

 Be multi-tiered using risk stratification approaches to link 
interventions to risk level.

 Consider short-term and long-term time horizons.



Undiagnosed

Moderate Risk

Low Risk

High Risk
(FPG100; Obesity; HTN, age)

Diabetes Pyramid of Prevention

9%

3%

~25%

~13%

50%

Very High Risk
(IGT; A1c 5.7%; GDM)

Diabetes

Prevent morbidity through optimal risk factor 
management and screening for complications

Efficiently detect in clinical settings

Reduce risk with structured programs in
community settings.

Reduce risk with community programs,
counseling and education

Reduce risk by changing 
underlying risk factors (food,

social, built environment) in 
communities..
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Lancet, 2012



Tricco et al., Lancet, 2012



• Team-based care interventions to help patients manage type 2 
diabetes nd improve ABCs.

• Case management interventions to coordinate and provide care.

• Engage community health workers in care and prevention to 
improve glycemic control and weight-related outcomes.

• Intensive lifestyle interventions for patients with type 2 diabetes to 
improve glycemic control, dietary, PA, and weight management.

• Implement telehealth interventions to assist in efficient interaction 
between providers and patients to improve dietary practice.



Normal IFG / IGT Type 2 DM

DeathComplications

Disability

Range of Potential Public Health Priorities for Diabetes

• Glycemic control
• Blood pressure control
• Lipid control
• Tobacco counseling
• DSME
• Retinopathy screening
• Foot care / screening
• CKD screening

Integrated Team-based Care

• How to translate lifestyle
prevention trials into 
scalable programs and  
translated policies?

• How to exploit the vast 
number of modifiable factors 
and lower population risk?

Obesity / fat distribution ↑
Physical Activity / fitness  ↓
Smoking ↑
Very low birth weight  ↑
Depression ↑
Antipsychotic medications ↑
Processed red meat ↑
Red meat ↑
White rice ↑
Sweetened beverages ↑
Whole grains ↓
Alcohol ↓
Coffee ↓
Dairy products ↓
Green leafy vegetables. ↓





Range of Options for Prevention

 Individual-Focused:
• Structured, multi-disciplinary lifestyle
• Metformin and other drugs
• Nutrition and education referral
• Low intensity, high reach counseling approaches
• Worksite wellness
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• 26 studies of 3797 high risk adults:

• Diverse settings:
12 community (recreation, faith)
11 health care

• Mean weight change: 4%

• Every 4 sessions attended: 1% 
percentage point added weight loss

Ali  et al., Health Affairs, 2012

How effective were lifestyle interventions in real-world settings 
that were modeled on the Diabetes Prevention Program?



Systematic Review: Cost-effectiveness of individual-level T2DM Prevention

Group Study, 
n

Median (range), $/QALY, 
healthcare perspective

Prevention strategy: Lifestyle 11 $12,557 (CS-$23,957)

Metformin 2 $17,153
Time horizon: < 10 years 5 $19,686 ($6,235-$45,530)

>=10 years 8 $13,127 (CS-$23,957)
Modality: In-person 6 $10,930 (CS-$22,516)

Virtual 3 $12,557 (CS-$13,155)
Combination 2 $10,768

Delivery setting: One-to-one 3 $19,686 (CS-$22,516)
Group 2 $7,126
Combination of both 1 $13,844

Provider type: Health professionals 3 $19,686 (CS-$23,957)
PCP + trained lay health workers 3 $8,016 ($6,235-$13,844)

Siegel, Zhuo, Ng, Jawands, Zhang, Zhang, Under Review, 2018



Relación de la Hb-a1c (eje de las x) y la Incidencia de Diabetes a 10 años (eje de las y). 
El tamaño del círculo representa la proporción de los casos de diabetes a lo largo de 10 años. 

Nivel de HbA1c        <5.0         5.0         5.1         5.2          5.3          5.4       5.5      (5.6  - 5.8)  (5.8 - 6.5)

$15k por QALY

$44k por QALY 

$89k por QALY
$>105k por QALY

Adaptado de Zhang et al., 2010; Zhuo et al., 2012; Gregg et al., 2013


Chart1

		2

		3

		3.9

		5.8

		8.6

		12.3

		16.6

		22.8

		37.8

		0

		0

		0

		0

		0



Baseline A1c Level

Incidencia de Diabetes a 10 años

2.6

2.3

3.6

6.1

8.8

13.8

12.2

21.5

29.2



Sheet1

				Column2		Column3

		4.8		2		2.6

		5		3		2.3

		5.1		3.9		3.6

		5.2		5.8		6.1

		5.3		8.6		8.8

		5.4		12.3		13.8

		5.5		16.6		12.2

		5.6		22.8		21.5

		5.8		37.8		29.2







The National Diabetes Prevention Program: 
A Public-private partnership to scale the translated model of the DPP.



The core of the National DPP is a CDC-recognized, year-long lifestyle change program that offers participants:

http://www.cdc.gov/diabetes/prevention/pdf/ndpp_infographic.pdf



National DPP Strategic Goals

 Increase supply of quality programs.

 Build workforce to deliver program

 Increase coverage among public and private payers

 Increase referrals from healthcare providers

 Increase demand for the National DPP among people at risk

 Maintain quality standards through a recognition program and registry.



CDC Diabetes Prevention Recognition Program

• 1557 CDC-recognized programs across 50 states/territories.
• >10,300 coaches (lay people; health professionals) trained.
• Serving 156,935 eligible participants.
• 65 commercial health plans providing some coverage for 3M in 11 states





Evaluation of 117 NDPP Sites Based on Interviews and Surveys

 Keys to enrollment success include:
• Offering multiple class locations.
• Using multiple recruitment strategies.
• Information sessions.

 Keys to retention success include: 
• Monitoring early logistical challenges related to space, timing.
• Non-financial incentives, such as gym memberships, 

cookbooks, athletic gear, transportation.
• Lifestyle coach training & background
• Cultural adaptation for curricula, including cultural themes, 

images, language, dietary restrictions. 



Challenges / Barriers to Individual-Targeted Approaches

 Structure, reimbursement, scalability
 Engagement, Participation, Sustainability
 Too late in the pathogenesis of diabetes?
 Diabetes is a common-source epidemic rooted in culture 

and society?
 Risk factor levels of the general population remain high.
 Over long time horizon, the general population 

contributes most cases.
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Proportion of Non-diabetic Adults Meeting Key Healthy 
Targets for Diabetes Risk Reduction, NHANES 2007-2012

Men Women Total

Vegetables 26 27 27

Dairy 18 9 13

Whole Grains 29 23 26

Added Sugars 26 27 26

Saturated Fats 42 45 43

Leisure-Time Phys Activity 40 32 36

Siegel et al., presented at ADA 2016 Scientific Sessions



Range of Options for Prevention

 Individual-Focused:
• Structured, multi-disciplinary lifestyle
• Metformin and other drugs
• Nutrition and education referral
• Low intensity, high reach counseling approaches
• Worksite wellness

 Population-wide
• Fiscal Food and crop policies
• Incentives for Healthy foods in food deserts
• Community / urban re-design for physical activity
• Food and menu labeling
• School food and physical education policies
• Broad awareness and social marketing



Promising Targets for Population-Wide Food 
Policies to Influence Cardiometabolic Risk



Summary of the cost-effectiveness of fiscal policies to prevent T2DM 
Category Intervention Study, n CE outcome
Fiscal policy

SSB tax 20%, penny-per-ounce, 10%, or $0.5/L tax on SSB 9 CS

Sugar tax $0.99/100mL ice cream; $0.9/100g other products 1 CS

Subsidy 30% or 0.15/100g subsidy for fruit/veg consumption 4 CS to worse heatlh

Combination tax and subsidy Tax SSB, sat fat., sodium, sugar; subsidy fruit/veg 1 CS

Environmental change

Fresh food in low-income area Open supermarket 1 CS

Workplace healthy food Provide healthy food in cafeteria 1 CS

Enhanced phys act access Increase facilities for physical activities 1 $36k/QALY

Health promotion 

Campaign Community-wide, mass media, or internet campaign 
to promote physical activity

4 $87k/QALY to CS

Healthy eating education in 
low-income community

Diet education and cooking classes 1 More QALY but no 
change in cost

Social support PA promotion Use organized groups to promote physical activity 3 $35 – 50k/QALY

Physical activity promotion for 
targeted population

Encourage walking and reduce car use using tailored 
educational information 

2 $17,658/QALY – CS

Siegel, Zhuo, Ng, Jawands, Zhang, Zhang, Under Review, 2018



Key Considerations in Design of Prevention Strategy

Prevalence/Burden of Diabetes

Prevalence/burden of undiagnosed diabetes.

Current status/trajectory of environmental/cultural risk.

Capacity of health system to manage diabetes.

Potential of communities and insurers to support high 
risk individuals.

Political context/will for population-wide intervention.

Time horizon of public health goals



Fiscal Food Policies

Healthy foods in food deserts

Community / urban re-design

Health Education and Health Promotion

Undiagnosed

High Risk 
(FPG100; Obesity; HTN

High Prevalence / High Income Countries

12%

3%

~15%

~20%

50%

Very High Risk
(IGT; A1c 5.7%; GDM)

Diabetes
Prevent morbidity

Efficiently detect

Reduce progression 

Reduce risk

Change 
Communities 

Environments.

Goal: Act at all levels

Pivotal Factors:
- Prevention reimbursement

- Political will for population-

wide interventions



Goal: Prioritize 
1) Integrated  team-based 

care and 
2) Population-wide 

interventions

Pivotal Factors:
- Size of undiagnosed 

population
- Health system capacity
- Community structure
- Political will

Fiscal Food Policies

Healthy foods in food deserts

Community / urban re-design

Health Education and Health Promotion

Undiagnosed

High Risk 
(FPG100; Obesity; HTN

High Prevalence / Low- and Mid-income

Very High Risk
(IGT; A1c 5.7%; GDM)

Diabetes
Prevent morbidity

Efficiently detect

Reduce progression 

Reduce risk

Change 
Communities 

Environments



Summary

 Diabetes demands a multi-tiered strategy to reduce complications, 
progression of high risk individuals, and population-wide risk.

 Science base to prevention complications and individual-targeted 
prevention approaches is strong, from RCTs and CE modeling.

 Science base for population-wide  policies is encouraging and 
growing, with need for rigorous natural experiments of real-world 
policies.

 High income, high prevalence countries should invest in all areas, 
depending on the political and health care insurance context.

 Low and middle income countries should prioritize team-based 
integrated care and population-wide approaches, with individual-
targeted approaches under optimal settings.



extras



Prioritizing our Core Science Base

Systematic reviews of trials

Randomized controlled clinical and community trials

Well-designed natural experiments

Rigorously designed modeling efforts

Prospective cohorts



Haw et al., JAMA Intern Med 2018





Figure 15. A schematic diagram showing how to use diabetes centres, diabetes teams and diabetes registers 
to integrate professional education, research and practice with linkage of register data to other databases to 
identify root causes, evaluate care standards, monitor clinical outcomes, perform surveillance of prevalence 
(burden) and incidence (intervention) of diabetes and its complications to inform practices and policies.

Self care & social support Continuing care, medications, education 

Multi-disciplinary Diabetes Centre of Excellence for 
complex case management (e.g. Type 1 diabetes, young-onset 

diabetes, multiple morbidities), research and professional 
training

Community/hospital based
Diabetes mini-teams

Linkage to 
population, socio-
demographic, 
environmental and  
other administrative 
databases (e.g. brith 
registers) to identify 
root causes

Linkage to  hospitalization 
data, EMR and other 
registers (e.g. death, 
dialysis, cancer, heart 
failure, stroke, myocardial 
infarction) to ascertain 
outcomes 

Structured assessment
Diabetes Registers

Risk stratification
Care triage 
Feedback

Empowerment
Recall

Lifestyle changes, stress management, digital health





Bellou et al, PLOS One, 2018

Risk factors for type 2 diabetes mellitus: 
an exposure-wide umbrella review of meta-analyses



Goal: Prioritize 
Prioritize 1) population-wide 
interventions to reduce 
complications and prevent rise 
in incidence; 2) Integrated  
team-based care.
Pivotal Factors:
- Health system capacity
- Community structure
- Recognizing  opportunity.

Fiscal Food Policies

Healthy foods in food deserts

Community / urban re-design

Health Education and Health Promotion

Undiagnosed

High Risk 
(FPG100; Obesity; HTN

Very High Risk
(IGT; A1c 5.7%; GDM)

Diabetes
Prevent morbidity

Efficiently detect

Reduce progression 

Reduce risk

Change 
Communities 

Environments

Low Prevalence / Low- and Mid-income



Figure 13. A meta–analysis of 181 trials (N = 135,112) showing the effects of multi–component integrated care on mean 
difference (MD) in A1c, systolic blood pressure (SBP) and LDL-C in different regions and patient groups compared to 
usual care with team change, facilitated patient relay and patient education/self management having the largest effect size
(Lim LL et al Diabetes Care 2018) .
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