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Chapter 13: Public Health Strategies for Diabetes Prevention

INTRODUCTION

Diabetes is a silent chronic noncommunicable 

disease (NCD) that occurs either when the 

pancreas does not produce enough insulin 

or when the body cannot effectively use the 

insulin it produces. Uncontrolled diabetes is 

characterized by chronic hyperglycemia that 

can, over time, lead to serious damage to various 

organs and culminate in severe morbidity or 

even mortality.

MAGNITUDE OF THE PROBLEM

The International Diabetes Federation (IDF) 

estimates that there are 589 million people living 

with diabetes worldwide as of 2024, and this 
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number is expected to increase to 853 million 

by the year 2050. The prevalence is particularly 

high and is increasing rapidly in low- and middle-

income countries compared to high-income 

countries.1

In India, the large, nationally representative—

Indian Council of Medical Research-India 

Diabetes (ICMR-INDIAB) study—showed that 

there were 101 million individuals with diabetes, 

much higher than the previously reported figures.2

NEED FOR PREVENTING DIABETES

Diabetes and its complications are a leading 

cause of morbidity and mortality worldwide. 

The IDF Diabetes Atlas1 estimates 3.4 million 

ABSTRACT

The International Diabetes Federation (IDF) estimates that there are 589 million people living with diabetes 

worldwide as of 2024, and this number is expected to increase to 853 million by the year 2050. As diabetes 

is associated with considerable morbidity and mortality as well as costs to the individual and society, it 

is imperative to employ effective public health strategies at population level to counter the increasing 

prevalence of diabetes. Individuals at risk of diabetes progress from normoglycemia through stages of 

intermediate hyperglycemia (prediabetes) before they develop frank diabetes, providing a window of 

opportunity for primary prevention. It has now been unequivocally shown that lifestyle modification, 

with or without medication, can delay or prevent the progression from prediabetes to diabetes. However, 

translating these findings into real life is challenging and requires reorientation of health policy as well as 

intersectoral coordination between various stakeholders. Several such initiatives have been launched at 

the National and State level in India, holding out promise for diabetes prevention at the population level.
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105Chapter 13: Public Health Strategies for Diabetes Prevention

annual deaths from diabetes complications 

worldwide as of 2024. Individuals with diabetes 

have higher all-cause mortality and mortality due 

to cardiovascular disease (CVD), cancer, chronic 

lower respiratory diseases, cerebrovascular 

disease, and kidney disease.3 Further morbidity 

occurs due to limb amputations and vision loss 

following proliferative diabetic retinopathy, 

diabetic cataract, or glaucoma.

Globally, the average annual medical expen-

diture for people with diabetes is around $19,736, 

with about $12,022 attributed to diabetes itself.4

Costs increase with complications, with patients 

with greater number of complications incurring 

higher expenses. The costs for insulin and 

medications as well as inpatient care necessitated 

by the presence of serious complications, 

represents a serious financial drain on individuals 

in countries like India, where medical expenses 

need to be borne out of pocket.

NATURAL HISTORY OF DIABETES

The natural history of diabetes is characterized 

by gradual progression from normal glucose 

tolerance through a stage of intermediate hyper-

glycemia or prediabetes [defined as impaired 

glucose tolerance (IGT) or impaired fasting 

glucose (IFG)], then to clinical diabetes and 

finally to the stage of complications. Prediabetes 

is that stage in an individual where the blood 

glucose level is higher than the normal but not 

high enough to be diagnosed as diabetes.

Individuals with fasting glucose between 

100 and 125 mg/dL are considered to have IFG 

while those with 2-hour post-load blood glucose 

(during an oral glucose tolerance test) between 

140 and 199 mg/dL are considered to have IGT. 

IFG and IGT can occur in isolation, or together 

(combined IFG and IGT). With the increasing use 

of glycated hemoglobin (HbA1c) for diagnosis of 

diabetes, individuals with HbA1c between 5.7 

and 6.4% are considered to be “at risk of diabetes”, 

yet another phenotype of prediabetes.

The progression from prediabetes to type  2 

diabetes (T2D) is not inevitable and does 

not occur at the same rate in all populations, 

occurring at high levels in populations such as 

Pima Indians and Asian Indians.5 There is now 

sufficient evidence to show that pharmacological 

and nonpharmacological interventions can 

prevent or slow the progression of prediabetes 

to diabetes. Many of these interventions can also 

reduce cardiovascular risk in individuals with 

prediabetes. Therefore, there is an urgent need 

to identify individuals with prediabetes so that 

prompt preventive measures can be implemented 

in them. However, most people with prediabetes 

are asymptomatic and can only be identified by 

screening. The need for screening is particularly 

high in populations with high prevalence of T2D, 

such as Asian Indians. Figure 1 depicts the stages 

of prevention of diabetes. 

In general, there are four levels of prevention 

for any disease: Primordial prevention, primary 

prevention, secondary prevention, and tertiary 

prevention.

The prevention of emergence of the risk factors 

for a disease is called primordial prevention. 

When the risk factors are already present in 

an individual, the measures taken to prevent 

the individual from developing the disease are 

called primary prevention. Once the disease 

has developed in a person, early and prompt 

diagnosis with adequate treatment will help in 

preventing or delaying the complications. This is 

called secondary prevention. When the patient 

has ended up with complications of the disease, 

providing proper rehabilitation and disability 

limitation to ensure quality of life becomes a 

priority. This is tertiary prevention. Preventing 

individuals with prediabetes from developing T2D 

is an example of primary prevention. Figure  2
shows the complexity of diabetogenic factors.

EVIDENCES FOR TYPE 2 DIABETES 

PREVENTION

Da Qing Study

The Da Qing study conducted in China6 attempted 

to demonstrate feasibility of prevention of T2D. 

Ch-13.indd   105 18-01-2026   11:29:45

JA
YPEE

mal gma

rmediate hyrmediate 

fined as impairfined as impai

or impaired fasor impaired fa

o clinical diabetclinical diabe

complications. Pcomplications. P

n individual when individual whe

s higher than theigher tha

to be diagnosed to be diagnosed

duals with fast with f

nd 125 mg/dL are125 mg/dL are

le those with 2-hle those with 2-h

during an oral glng an or

40 and 199 m 199 m

and IGTnd IG

BRO
BESS

rized rized

se se 

ROTHERS
g

ons caons c

prediabetes ediabetes 

ntions can also tions can also 

ndividuals withndividuals with

e is an urgent nee is an urgent n

th prediabetes soth prediabete

sures can be implsures can be impl

most people with pst people with 

c and can only bec and can only b

e need for screeni need for screen

ulations with highulations with h

Asian Indians. an Indian Fig
vention of diabetevention of diabet

In general, theregeneral, th

for any disease: Pfor any disease:

prevention, seprevention, se

preventionprevention

The pTh

for a for a

WhW



Chapter 13: Public Health Strategies for Diabetes Prevention106

Fig. 1: Stages of diabetes prevention.

Fig. 2: Multifactorial causation of diabetes.

This was a cluster randomized trial in which 

577 adults with IGT attending 33 clinics were 

randomly assigned to four groups: Control, diet, 

exercise, and diet plus exercise for 6 years. At the 

end of the study period, individuals randomized 

to diet, exercise and diet, and exercise had a 
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107Chapter 13: Public Health Strategies for Diabetes Prevention

lower risk of developing diabetes by 31.5, 46, 

and 42% compared to those assigned to control. 

Subsequently, participants were followed to 

assess the long-term effects of intervention on 

the incidence of diabetes, CVD events, composite 

microvascular complications, CVD death, all-

cause mortality, and life expectancy. At the 

end of the 30 years of follow-up, the combined 

intervention group had a median delay of about 

3.96 years for T2D onset, fewer cardiovascular 

events and deaths, and lesser incidence of 

microvascular complications.

Finnish Diabetes Prevention Study 

In the Finnish DPS,7 522 individuals with 

IGT were randomized to intervention group 

(individualized counseling aimed at reducing 

weight, total intake of fat, and intake of saturated 

fat and increasing intake of fiber and physical 

activity) or control group and followed up 

for a mean duration of 3.2 years. At the end 

of follow-up, individuals randomized to the 

intervention group had a 58% lower risk of 

diabetes compared to the control group. These 

benefits were maintained at the 7-year follow-up, 

with 43% risk reduction in progression to T2D 

compared to nonintervention.

Diabetes Prevention Program

The United States (US) Diabetes Prevention 

Program (DPP)8 was a large randomized 

controlled trial evaluating the effects of lifestyle 

intervention or metformin on modifying the risk of 

T2D in individuals at high risk. The DPP enrolled 

3,234 individuals with prediabetes and assigned 

them to one of three groups: Placebo, lifestyle 

intervention, and metformin. After a mean 

follow-up of 2.8 years, individuals randomized to 

lifestyle modification had a 58% lower, and those 

randomized to metformin, 31% lower risk of 

developing T2D as compared to those assigned to 

placebo. The long-term follow-up of the DPP, the 

DPP-Outcomes Study (DPP-OS) showed that the 

benefits of lifestyle intervention and metformin 

were maintained for up to 15 years, albeit 

attenuated (27% risk reduction in the lifestyle 

group and 18% in the metformin group).

Indian Diabetes Prevention Program

This prospective community-based study 

analyzed if progression to diabetes can be 

influenced by interventions among Asian 

Indians with IGT. Study participants (n = 531) 

were randomized into four different groups—(1) 

control, (2) lifestyle modification, (3) metformin, 

and (4) lifestyle modification plus metformin. The 

study concluded9 that combination of lifestyle 

intervention along with metformin was associated 

with the greatest risk reduction for T2D (relative 

risk reduction of 28.2%).

Diabetes-community Lifestyle 

Intervention Program

This study10 tested the effectiveness, cost-

effectiveness, and acceptability of a stepwise 

model of diabetes prevention with lifestyle 

modifications as a continuous intervention in the 

targeted group, and metformin added only when 

needed (stepwise addition of 500 mg metformin 

twice a day to those who were at highest risk 

of conversion to T2D after 4 months or more 

of follow-up). Participants with prediabetes 

(IGT, IFG, or both IFG and IGT) (n = 578) were 

randomly assigned into intervention and control 

groups. While those in the control group received 

only the standard of care, the intervention was put 

to rigorous lifestyle modification with 16 weekly 

classes and an additional 8 weeks of maintenance 

classes. At the end of the 3-year follow-up period, 

only 25.7% of those among the intervention group 

progressed to T2D compared with 34.9% of those 

in the control group. This program also provided 

clues for the sustainability of these lifestyle 

modification programs, as it utilized the services 

of lay “diabetes ambassadors” who helped in 

training and motivating participants. 
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Chapter 13: Public Health Strategies for Diabetes Prevention108

ARE WE TREATING EARLY OR 

PREVENTING?

Several randomized trials (including some of 

those listed above) have made use of medications 

to prevent the development of T2D, in addition 

to lifestyle modifications, with varying results. 

These medications include the antidiabetic 

drugs metformin, acarbose, rosiglitazone, 

and nateglinide and the renin–angiotensin–

aldosterone system blockers, ramipril and 

valsartan. While some of the newer antidiabetic 

agents (such as the glucagon-like peptide 1 

receptor agonists and glucagon-like peptide–

glucose-dependent insulinotropic peptide 

dual receptor agonists) have been shown to 

reduce the incidence of diabetes, these findings 

have emerged predominantly from weight loss 

trials and not from formal diabetes prevention 

trials. The use of antidiabetic drugs to prevent 

diabetes raises an important question: In the 

name of preventing T2D, are we merely initiating 

pharmacotherapy for hyperglycemia earlier? 

Also, none of the drugs mentioned above are 

approved for prevention of diabetes, although 

some national diabetes associations do provide 

guidance supporting this indication. The case 

is often made that popping a daily pill is easier 

and more convenient for the individual than 

undertaking the significant lifestyle modifications 

that have been shown to be necessary to prevent 

diabetes. Such an argument fails to take into 

consideration, issues regarding the sustainability, 

cost-effectiveness, and long-term safety of 

pharmacotherapy, with particular reference to 

the newer agents. Lifestyle modification, on the 

other hand, has benefits not only in preventing 

diabetes but also other metabolic conditions 

such as hypertension, dyslipidemia, and obesity. 

As will be seen below, there is now evidence that 

less stringent lifestyle modifications than those 

trialled in randomized prevention programs 

might suffice to prevent diabetes at the population 

level. Therefore, for most individuals with 

prediabetes, lifestyle change should be the initial 

intervention of choice.

TRANSLATING RESULTS OF 

CLINICAL TRIALS INTO PRACTICE: 

WHAT IS THE EVIDENCE?

As discussed earlier, bringing into practice 

intensive lifestyle modification interventions 

(such as those described in the trials above) 

in large populations is largely impractical. It 

requires logistics, trained human resources and 

the need for societal adjustments coupled with 

health system strengthening. However, some 

population-based interventions in advanced 

countries provide hope that this can indeed be 

achieved.

United Kingdom National Health 

Service Diabetes Prevention Program 

The United Kingdom National Health Service 

Diabetes Prevention Program (UK NHS DPP) 

aims to integrate diabetes prevention into routine 

health care. It offers individuals with prediabetes 

and others at high risk with 9–12 months of 

behavioral modification intervention sessions for 

adopting a healthier lifestyle, aiming at weight 

reduction and counseling to improve physical 

activity and to develop habits of healthier eating. 

Participants who signed up to the program had 

significant reductions in HbA1c, body mass index 

(BMI), body weight, triglycerides and increased 

high-density lipoprotein (HDL)-cholesterol 

with a nonsignificant reduction in systolic blood 

pressure.11 These sessions are based on the NICE 

guidelines and participants are referred by general 

practitioners. This program has been shown to 

be cost-effective and represents a major advance 

toward diabetes prevention being employed at a 

population level.

National Diabetes Prevention Program

The National Diabetes Prevention Program 

(National DPP) has been implemented since 

2012 by the Centers for Disease Control (CDC) 

in the US. It focuses on structured lifestyle 

interventions targeting weight loss and increased 

physical activity. It has demonstrated significant 
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success in reducing diabetes incidence among 

adults with prediabetes. In one study from the 

University of Michigan,12 enrollees had lower 

odds of developing T2D (40% lower at 1 year and 

20% lower at 2 years) compared to nonenrollees. 

Overall, the National DPP has demonstrated that 

a structured lifestyle intervention program can 

effectively lower T2D risk at the population level 

and can be cost-effective. 

However, both these population-based pro-

grams have been conducted in developed 

countries. Whether similar programs can be suc-

cessfully planned and implemented in resource-

constrained settings is yet to be determined.

EVIDENCE FROM INDIA; SMALL 

CHANGES CAN LEAD TO BIG 

BENEFITS! 

Dietary Changes

Hippocrates has rightly said “Let food be thy 

medicine and medicine be thy food”. What he 

meant to emphasize was the profound correlation 

between what we eat and its impact on health. 

Diet is not just about calories (quantity of food) 

but also about the quality of the food. A good 

curated medical nutrition therapy will largely help 

in achieving and maintaining the required weight 

of the individual for age, thereby also helping 

in improving insulin sensitivity and reducing 

risk of T2D. A healthy diet is characterized by 

a balanced intake of both macronutrients and 

micronutrients. Various dietary approaches to 

treating and preventing diabetes employ drastic 

changes in the composition of the diet, such as 

total removal of carbohydrates or avoidance of all 

processed foods. Such diets, although effective, 

are not sustainable and their long-term safety has 

also been called into question.

Data from ICMR - INDIAB study suggest13

that even minimal modification of dietary 

macronutrient intake can help to prevent 

diabetes in those with prediabetes, or even lead 

to remission of diabetes in those who have newly 

developed the disorder. For instance, it has been 

shown that reducing the carbohydrate content of 

the diet to 50–56% total daily energy intake and 

increasing protein intake to 18–20% can help 

individuals with prediabetes return to normal 

glucose tolerance. Similarly, a carbohydrate 

content of 54–57% and protein,16–20% was shown 

to prevent progression of prediabetes to T2D. 

These dietary intakes do not represent a major 

deviation from the typical Asian Indian diet and 

should therefore be easy for individuals to adopt 

and follow over the long term.

Physical Activity

Physical activity levels have declined worldwide 

on account of urbanization, automation of 

occupations, and availability of motorized 

transport. In developed countries, part of this 

decline has been compensated by increases in 

leisure-time physical activity (LTPA). However, in 

developing countries such as India, levels of LTPA 

are abysmally low14 rendering the population at 

high risk of developing metabolic diseases such 

as obesity and T2D. Low levels of physical activity 

also make diabetes prevention challenging.

Many reasons have been given for the low 

levels of LTPA in India. In addition to lack of 

awareness, these include lack of time, lack of 

places to exercise, unfavorable weather, and safety 

concerns. These issues are particularly relevant 

among women and girls, in whom societal norms 

pose an additional barrier to exercising. In order 

to improve physical activity levels among women 

and girls and thereby reduce their risk of diabetes 

and other metabolic disorders, a novel high-

intensity interval training (HIIT) dance routine 

called THANDAV has recently been introduced.15

THANDAV is a 10-minute HIIT routine consisting 

of four loops including a 2 minutes high [80–90% 

of maximum heart rate (HR)] and a 30 seconds low 

(50–60% of maximum HR). The movements are 

choreographed in a simple and repetitive manner 

so that they can be done in a loop without much 

stress. THANDAV has been shown to favorably 
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impact parameters such as step count, skeletal 

muscle mass, fat mass, blood pressure, sleep, and 

stress levels in adolescent girls and may represent 

an easily scalable, culturally acceptable approach 

to diabetes prevention in this population.

ROLE OF PUBLIC HEALTH POLICY

The current global pandemic of T2D is a direct 

consequence of the obesogenic environment 

that exists today in most parts of the world. While 

the ultimate responsibility for health lies on the 

individual, the role of other stakeholders such 

as local and national governments cannot be 

forgotten.

Global Initiatives to Improve  

Metabolic Health

Taking cognizance of the burgeoning epidemic 

of NCDs, the World Health Organization (WHO) 

proposed a Global Action Plan on Physical Activity 

(GAPA)16 in 2018. This plan aims at reducing 

physical inactivity by 15% by the year 2030. 

The strategies under this plan include creating 

active societies by mass awareness campaigns, 

developing active environments by providing safe 

parts and cycling paths, promoting active people 

by community-based programs and building 

active systems via policy support and workforce 

training.

The WHO’s Global Strategy on Diet, Physical 

Activity and Health,17 unveiled in 2004, urges 

governments to implement policies to promote 

healthy diets (low in sugar, salt, and fat and high in 

fiber), increase physical activity in daily routines 

and in schools, and support public education and 

food labeling reforms.

Initiatives in the Indian Context

There is much that health policy can do to slow 

down the spread of diabetes in developing 

countries like India. The explosive increase in 

T2D in India mainly occurred following the 

liberalization and globalization policies adopted 

by the government in the early 1990s. These 

policies, doubtless, contributed to the prosperity 

of the nation, but brought other problems in 

their wake. Higher levels of disposable income 

led to increased discretionary expenditure on 

items such as junk foods and high-calorie, low 

nutritional value foods that suddenly became 

available consequent to opening up of the 

economy. Parallelly, there was a shift away from 

labor-intensive occupations and nonmotorized 

transport, reducing levels of physical activity in 

the occupational and transport domains. All these 

have led to burgeoning obesity rates and rising 

prevalence of T2D.

While one cannot argue in favor of a return 

to the conditions of 1950s or 1960s, there needs 

to be a clearsighted policy on improving the 

metabolic health of the population so that India’s 

gains in healthcare over the last 75 years are not 

compromised by a tsunami of NCDs. In recent 

years, the Government of India has prioritized 

NCD prevention and management in its national 

health policies. The National Multi-sectoral 

Action Plan (NMAP)18 for NCDs was launched in 

2017 to promote lifestyle modification as a core 

strategy for NCD prevention. This plan encourages 

intersectoral collaboration between health, 

education, urban planning, and agriculture to 

tackle the growing epidemic of NCDs in India.

■ Policy on diet: Awareness needs to be created 

on healthy eating. In a country where, until 

recently, the main issue was not having enough 

to eat, the new paradigm of overnutrition 

demands out-of-the-box solutions. Enforcing 

food labeling (and training consumers to read 

them) and instituting sugar and fat taxes (as 

has already been done by several states) will 

motivate adoption of healthier diets. Of course, 

healthier foods need to be made more easily 

available, accessible, and affordable. In this 

context, Government needs to rethink the easy 

availability of refined cereals through the public 

distribution system and consider providing 

healthier options such as pulses, legumes and 

vegetables through the system, so that the 
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less well-off can also eat healthy. Awareness 

on healthy diets should be inculcated from 

childhood. In this context, the recent initiative 

by the Central Board of Secondary Education 

(CBSE) to promote healthy eating in schools, 

in particular by cutting down sugar intake, 

is timely and welcome. Healthier meals can 

also be provided through the “mid-day meal 

scheme” operational in many states of India. 

The “Eat Right India” movement,19 led by the 

Food Safety and Standards Authority of India 

(FSSAI), focuses on reducing trans fat, sugar, 

and salt in the diet, promoting fortified foods, 

and nutrition labeling and public awareness. 

■ Encouraging physical activity from a young 

age is essential to prevent the development 

of prediabetes and T2D. With the enormous 

industrialization and overcrowding prevalent 

in a populous country like India, sometimes 

finding the right space for exercise becomes 

challenging. The government again needs to 

allocate more resources and infrastructure 

into finding large spaces for physical activity, 

such as public parks. Emphasis should be 

laid on improving the built environment20

by promoting walkable and bicycle-friendly 

cities. Schools should be required to allocate 

sufficient time for physical activity. Initiatives 

such as THANDAV can be adopted to 

bring physical activity within the reach of 

individuals who would otherwise be excluded. 

The Fit India Movement21 launched in 2019, is 

a national campaign to encourage citizens to 

adopt physically active lifestyles. This is being 

implemented in schools, workplaces, and 

communities.

■ In spite of all the above efforts, some individu-

als in the population will develop prediabetes. 

The objective in these cases should be to 

identify them at the earliest possible stages 

such that they can adopt intensive lifestyle 

changes and delay or prevent T2D. As 

prediabetes is a silent condition, it can only be 

picked up by screening using a blood test. At 

the population level, it is impractical to screen 

all adults; it would be more cost-effective to 

identify individuals at high risk using validated 

tools such as the Indian Diabetes Risk Score 

(IDRS), and direct screening and prevention 

efforts to them. Screening for diabetes and 

prediabetes should be incorporated into 

primary care across India.

CONCLUSION

In conclusion, delaying/preventing the onset 

of T2D in India can be achieved by lifestyle 

intervention with or without medication in 

individuals found to have prediabetes. This can 

be integrated into primary healthcare across 

the country. However, arresting the diabetes 

epidemic in India ultimately demands correction 

of the obesogenic environment in the country. 

This can only be achieved by multisectoral 

coordination including the health, transport, 

food, and education sectors. 
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