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Summary	 The prevalence of both noncommunicable disease and Type 2 diabetes is 
increasing worldwide, and much of this increase is explained by lifestyle factors and obesity. 
There is now robust evidence from randomized, controlled trials in high-risk individuals that 
lifestyle interventions, including diet and physical activity, can reduce both obesity and 
progression to Type 2 diabetes. There is some evidence of translation of these trials to the 
wider community, but most local and national programs utilize the high-risk approach and 
fail to address noncommunicable disease and Type 2 diabetes prevention at the population 
level. This review addresses the measures needed to introduce Type 2 prevention at the 
community level, summarizes the multiple stakeholder approach and reviews the evidence 
for efficacy of population-based prevention.
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�� Noncommunicable disease (NCD) and Type 2 diabetes are leading causes of mortality and morbidity 
worldwide, and costs associated with NCD are forecast to account for 5% of gross domestic product by 
2030.

�� NCD prevention has been highlighted as a priority by the WHO and the UN.

�� Lifestyle modification and weight loss have been identified as key interventions for prevention of NCD 
and Type 2 diabetes.

�� Randomized, controlled trials in high-risk individuals have shown that 5% weight loss can reduce 
progression to Type 2 diabetes by approximately 60%.

�� Many countries have adapted lifestyle diabetes prevention programs at the community level, but all 
target at-risk individuals.

�� Despite these efforts, diabetes prevalence continues to rise.

�� There is mounting evidence that population approaches, incorporating all sectors in society, may be a 
more appropriate strategy for effective diabetes prevention.
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Noncommunicable disease (NCD), including 
Type 2 diabetes, cardiovascular disease (CVD), 
chronic lung disease and cancer, is now the lead-
ing cause of death in the world, accounting for 
65.5% of the 52.8 million deaths in 2010 [1]. 
Traditionally, NCD is seen as a disease of afflu-
ence, occurring mainly in high-income coun-
tries, but in 2008 more than 80% of the mor-
tality attributed to NCD occurred in low- and 
middle-income countries (LMIC), and it is cal-
culated that 30% of these deaths were premature 
and largely preventable [2]. Type 2 diabetes is 
one of the most common NCDs and is a leading 
cause of morbidity and premature death [3]. In 
2012, more than 371 million people worldwide 
had diabetes, 4.8 million died as a result of dia-
betes and half of these were aged under 60 years 
[4]. Approximately 90% of people with diabetes 
have Type 2 diabetes, and rates of Type 2 dia-
betes are increasing rapidly in all countries; this 
is of significance in countries with large popula-
tions, such as China [5] and India [6], and it is 
estimated that by 2030, 551 billion people in 
the world will have diabetes, amounting to just 
under 10% of the global population [4].

NCD affects quality of life, general health 
and well-being and is responsible for the loss of 
healthy years of life (disability-adjusted life years 
[DALYs]). The premature mortality associated 
with NCD is preceded by years of disability 
[2]. Apart from the human consequences of the 
morbidity and mortality associated with NCD, 
the economic impact is enormous and is related 
to both the direct medical costs of treatment 
and the indirect costs of labor units lost. NCD, 
and Type 2 diabetes in particular, is now affect-
ing people at a younger age during their prime 
economically productive years, and it has been 
estimated that the global economic impact of 
NCD, including mental ill-health, could total 
US$47 trillion over the next 20 years, equivalent 
to 5% of GDP [7]. The estimated global cost 
of diabetes alone was US$471 billion in 2012 
[4]. NCD is forecast to have substantial negative 
effects on individual, national and international 
economic well-being over the next 20 years, and 
this will have particular effect in newly emerging 
economies.

NCDs share four main behavioral risk factors: 
tobacco use; physical inactivity; unhealthy diet; 
and harmful use of alcohol. The Type 2 diabetes 
epidemic is strongly related to increases in obe-
sity, and this in turn is related to lifestyle factors 
including physical inactivity and high intakes of 

energy dense foods [8]. Many of the risk factors 
associated with NCD and Type 2 diabetes are 
modifiable and present an opportunity to reduce 
the impact of these diseases. A report from the 
World Bank has suggested that more than half 
of the NCD burden could be prevented by the 
implementation of a few key interventions to 
address the main risk factors [9].

The international community has begun to 
pay closer attention to the human and economic 
burden of NCDs, and prevention has been high-
lighted following the formation of the NCD 
Alliance in 2009, with reports from the WHO, 
the World Economic Forum and the World 
Bank, culminating with a high-level United 
Nations (UN) meeting held in New York, 
USA, in September 2011. The NCD Alliance 
was formed in 2009 by four leading nongovern-
mental organizations (NGOs) in order to advo-
cate for NCD recognition and prevention [101]. 
The UN meeting included actions that could 
be taken to reduce NCD risk factors [10] and the 
WHO and the World Economic Forum have 
produced a list of ‘best buys’ in terms of lifestyle 
change [11]. The WHO has recently published a 
draft global plan for the prevention and control 
of NCD [12]. These authorities all recommend 
evidence-based strategies for lifestyle interven-
tions, and although there is broad recognition of 
the main components of healthy lifestyles, the 
majority of evidence comes from studies target-
ing individuals at high risk of disease. There 
is limited high-grade evidence for population- 
or community-based approaches and most of 
the available evidence is derived from studies 
conducted in high-income countries [12]. This 
review aims to provide a summary of the strate-
gies for diabetes prevention and make a case for 
population approaches.

Prevention of NCD
�� Risk factor reduction

Prevention of NCD begins with the identifica-
tion of modifiable risk factors. For CVD, for 
example, hypertension is a modifiable risk factor, 
and CVD risk can be reduced by identifying 
and treating hypertension in high-risk individu-
als. There are three approaches for prevention 
of NCD:

�� Primary prevention: identifying and treating 
individuals at high risk;

�� Secondary prevention: treating patients with 
established disease;
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�� Population prevention: reducing risk in the 
entire population, regardless of individual 
risk.

The traditional medical model of prevention 
of NCD promotes primary prevention in order 
to prevent progression from high-risk status to 
established disease. Secondary prevention aims 
to reduce risk by effective treatment of those 
with established disease. These traditional 
medical models of disease prevention rely largely 
upon the use of medication to prevent NCD, and 
although lifestyle modification is used to address 
risk factors such as cholesterol levels and blood 
pressure, mulitsectoral approaches are largely 
ignored. By contrast, the population approach 
addresses risk factors at the community level and 
its success depends on factors including health 
education, structural environmental change, 
engagement of health providers, transport, pol-
icy and legislative initiatives, and partnerships 
and coalitions with community organizations.

Population approaches are predicated on the 
assumption that small changes at the popula-
tion level translate to large health benefits. For 
example, it has been estimated that a reduction 
as small as 2 mmHg in systolic blood pressure 
is associated with a 10% reduction in stroke 
mortality and 7% reduction in deaths from 
ischemic heart disease [13], and relatively small 
weight losses (5.5 kg) in the adult population 
in Cuba during the embargo from 1991–1995 
reduced mortality from diabetes by half, and 
from coronary heart disease by one third [14]. In 
terms of public health, it has long been argued 
that the population strategy is more effective in 
reducing risk factors and improving health than 
the traditional high-risk approach [15], and the 
WHO has recently called for a paradigm shift to 
prevention by addressing these different behav-
ioral, environmental, social and economic fac-
tors [12]. Intervening at the community level to 
improve general health and reduce the risk fac-
tors for NCD is more attractive in LMIC, where 
resources and health systems are stretched, and it 
is unlikely that effective primary prevention by 
pharmaceutical intervention is feasible.

�� Population strategies
Most authorities are in agreement that com-
plex challenges such as the rise in NCDs can-
not be solved with simple solutions, and that 
multifaceted interventions, engaging with all 
sectors of society, will be needed. Individuals 

are responsible for their own health, but healthy 
lives can be enabled and supported by the com-
munities and society where individuals live and 
equally, unhealthy environments will have a neg-
ative impact on health and will promote NCD. 
The WHO draft action plan for the prevention 
and control of NCD stated in its introduction 
that the overarching aim is:

‘To reduce the preventable and avoidable 
burden of morbidity, mortality and disability 
due to non-communicable diseases by means 

of multisectoral collaboration and cooperation 
at national, regional and global levels, so 

that populations reach the highest attainable 
standards of health and productivity at every 

age and those diseases are no longer a barrier to 
well-being or socioeconomic development.’

– WHO, 2013 [12].

The report goes on to identify principles and 
approaches that should be utilized, including 
human rights, equity, national and interna-
tional co-operation and solidarity, a life-course 
approach spanning all generations, the use of 
evidence-based strategies, provision of univer-
sal health coverage and management of poten-
tial conflicts of interest. Multisectoral action 
is recommended, with co-ordinated multiple 
stakeholder engagement at all levels of society 
including:

�� International, national and local governments 
across all sectors including health, agriculture 
and food, communication, education, employ-
ment, energy, environment, finance, foreign 
affairs, housing, justice and security, legisla-
ture, social welfare, social and economic devel-
opment, sports and leisure, tax and revenue, 
trade and industry, transport, urban and town 
planning and youth affairs;

�� The health sector, both public and private, has 
a role to play in assessment and monitoring of 
NCD, shaping evidence-based interventions, 
and monitoring and evaluating outcomes;

�� Civil society, including NGOs and voluntary 
organizations;

�� The private sector, which is an essential part 
of the solution, but where are acknowledged 
conflicts of interest.

This multisectoral approach is now considered 
the most effective method to address control 
and prevention of NCD, but the role of risk 
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reduction at the community or population level 
has not been fully researched. In terms of dia-
betes prevention, high-risk strategies only have 
been applied in both randomized, controlled 
trials (RCTs) and when rolling these out at the 
population level, and communities strategies are 
underutilized.

Diabetes prevention
The risk factors for diabetes are both nonmodi-
fiable (age, ethnic origin, family history) and 
modifiable (obesity, physical inactivity, unhealthy 
diet, elevated blood glucose levels). In terms of 
diabetes prevention, there is now strong evidence 
from RCTs that a variety of interventions, includ-
ing pharmaceutical and lifestyle, can reduce the 
rate of progression to Type 2 diabetes in high-
risk individuals, see Table 1. Although antidiabetic 
pharmaceutical agents have been shown to be 
effective in reducing the risk of diabetes [16–22], 
these agents have adverse side effects – especially 
true in the case of thiazolodinediones [23], they are 
relatively expensive and, most importantly, they 
are not as effective as lifestyle interventions for 
diabetes prevention. In addition, it appears that 
some pharmaceutical agents such as pioglitazone 
are ineffective in certain ethnic groups [24]. The 
current epidemic of Type 2 diabetes is strongly 
associated with increased prevalence of overweight 
and obesity, unhealthy diet, physical inactivity 
and urbanization [25], and pharmaceutical agents 
fail to address these fundamental issues.

Lifestyle interventions are therefore the pre-
ferred option for diabetes prevention, and robust 
evidence from RCTs has demonstrated that inter-
ventions incorporating diet, physical activity 
and weight loss can prevent Type 2 diabetes in 
high-risk individuals from different ethnic back-
grounds [16,26–28]. The risk of diabetes is reduced 
by 50% after implementation of lifestyle change 
[29], and there is some evidence of a legacy effect, 
with three of the major trials reporting lower 
incidences of diabetes at 7–20 years follow-up 
beyond the planned intervention period [30–32]. 
However, despite this strong published evidence 
for diabetes prevention, the prevalence of Type 
2 diabetes continues to increase in all countries, 
with newly industrialized nations such as China 
and India of particular concern. In higher income 
countries, such as the UK and the USA, where 
there is an established structure of primary care, 
targeted and opportunistic screening to iden-
tify high-risk individuals and to offer appropri-
ate intervention has been recommended by an 

International Diabetes Federation (IDF) consen-
sus [33]. Despite these measures, the prevalence of 
diabetes continues to rise in higher income coun-
tries. In the USA, diabetes prevalence amongst 
adults has more than doubled over the past 
10 years from 4.0% to 9.4% [102], and in the UK 
from 2.5% [103] to 5.8% [104]. This indicates that 
present strategies for diabetes prevention have not 
yet taken effect and a more integrated approach 
utilizing both high-risk and community strat-
egies may have more effect. The translation of 
evidence from RCTs in high-risk individuals 
to diabetes prevention at the population level is 
fundamental and, unless this is addressed, it is 
likely that the prevalence of Type 2 diabetes will 
continue to rise.

Diabetes prevention at the population 
level
There have been some attempts to translate 
the positive results from the successful lifestyle 
RCTs to wider populations by adapting diabetes 
prevention programs for use in community set-
tings. Although there is some heterogeneity in 
the design and implementation of diabetes pre-
vention studies, the key components of lifestyle 
programs have been identified [34].

�� Key components of lifestyle interventions
There is broad agreement among authorities 
that the following are effective for diabetes 
prevention [34]:

�� Bodyweight reduction in overweight or obese 
individuals, aiming for 5–7% weight reduc-
tion;

�� Increased physical activity, aiming for at least 
30 min/day of moderate to vigorous activity;

�� Dietary modification including: increased 
dietary fibre intake (≥15 g/1000 kcal); moder-
ate total fat intake (≤35% total energy intake); 
reduced saturated and trans fat intake (≤10% 
total energy intake).

A cohort study in the UK tested the achieve-
ment of five similar behavior goals (BMI <25 kg/
m2, ≥4  h physical activity/week, fibre intake 
≥15 g/1000 kcal, total fat intake ≤30% energy 
intake, saturated fat ≤10% energy intake) and the 
incidence of Type 2 diabetes and found a strong 
inverse relationship. The highest incidence of 
Type 2 diabetes occurred in those subjects who 
failed to achieve any of the five goals, and none 
of the subjects meeting all five goals developed 

http://www.idf.org/
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diabetes. The incidence of Type 2 diabetes was 
inversely and linearly related to the number of 
goals achieved, and it was calculated that if the 
entire cohort achieved just one extra goal, the total 
incidence of diabetes would fall by 20% [35].

�� Translation of diabetes prevention 
programs to the population level
The majority of diabetes prevention programs 
at the community level are adapted from either 
the US Diabetes Prevention Programme (DPP) 
[16] or the Finnish Diabetes Prevention Study 
(DPS) [26] and apply the above key components 
of lifestyle intervention. In the USA, for example, 
the National Diabetes Prevention Recognition 
Program was launched by the government in 
2012 to provide the overarching structure for 
lifestyle diabetes prevention programs and the 
Young Men’s Christian Association (YMCA) [36], 
the Montana Diabetes Control Program [37] and 
the University of Pittsburgh Diabetes Prevention 
Support Centre [38] have all successfully replicated 
DPP at a lower cost. The YMCA program in par-
ticular is claiming great success, with more than 
8000 participants in 23 states that have shown 
mean weight losses of 5% [39]. Other countries 
have also addressed diabetes prevention through 
lifestyle modification at the community level, 
including the Finnish DEKHO program [40], 
the Dutch SLIM program [41] and the Australian 
Greater Green Triangle project [42].

However, all the community-based diabetes 
prevention programs to date have targeted at-risk 
individuals, and rely on identification of those 
with a raised BMI (≥25 kg/m2), impaired glucose 
tolerance (or prediabetes, as it is more generally 
known) or a raised diabetes risk score, rather than 
utilizing a true population-based approach. In 
addition, these studies tend to be of short duration 
and as a result the main outcomes are changes in 
bodyweight rather than development of diabetes. 
A recent meta-analysis of community-based stud-
ies reported that they are successful in achieving 
weight loss (4% loss in the intervention group 
compared with 2% in the control group) and 
although diabetes incidence was not measured, 
those studies that reported HbA1c or glucose levels 
showed some reduction in the intervention group 
[43]. Although many of these studies are described 
as community programs they are based in health-
care settings, often out-patient clinics, as linking 
to the healthcare provider can promote long-term 
lifestyle change and support management of co-
morbidites. However, in many LMIC, resources 

and access to healthcare prevent the utilization of 
this approach, but relatively few programs have 
attempted to deliver the intervention in various 
settings in the community, including the YMCA 
[36], local recreation centres [44] and churches 
[45–47]. A summary of these studies is shown in 
Table 2, and show small but significant improve-
ments in risk factors in the intervention groups 
compared with no change in the control group. 
There is no indication that studies taking place 
outside healthcare facilities are inferior to those 
that take place within healthcare settings.

A major disadvantage of delivering diabetes pre-
vention programs in health care settings is that 
many of those at higher risk, including the socially 
disadvantaged and minority ethnic groups, may 
encounter barriers to access. In the UK for exam-
ple, gaps were reported in health professional’s 
understanding of culture, religious beliefs, gender 
dynamics and perceived body image and the way 
that these impact on lifestyle factors for diabetes 
prevention in people from black and minority 
ethnic groups (BME) [48]. Those of low socioeco-
nomic status also encounter a number of barriers 
that prevent access to health-promoting behaviors 
to prevent diabetes, including lack of resources, 
illiteracy and social and psychological issues [49].

�� Technological approaches to diabetes 
prevention at the population level
Reducing the impact of diabetes through effec-
tive prevention requires innovative solutions, and 
the use of health information technology (IT) 
has been proposed as a suitable solution at the 
population level. Health IT has advantages over 
traditional lifestyle modification programs as it is 
neither as intense nor as expensive, and new tech-
nologies are widely used around the world. Recent 
advances in health IT have resulted in a number 
of studies examining the role of new technologies 
in diabetes prevention, including mobile phone 

Table 1. Summary of relative risk reduction from a variety of strategies 
designed to prevent Type 2 diabetes.

Strategy Relative risk reduction (%) Ref.

Lifestyle interventions 58 [16,26]

Pharmaceutical interventions

Metformin 31 [16]

Acarbose 25–33 [17]

Orlistat 37 [18]

Troglitazone 56 [19]

Rosiglitazone 60 [20]

Pioglitazone 0–72 [21,22]
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apps, web-based interventions, telemedicine and 
text messaging. Most of these studies are short-
term, investigate surrogate end points (changes 
in physical activity and weight) and do not report 
development of diabetes, and although there are 
indications that they may have positive effects [50], 
current evidence is mixed and more research is 
needed [51].

�� Comprehensive diabetes prevention
The majority of countries around the world that 
are addressing diabetes prevention are focusing on 
identification of high-risk individuals and utiliz-
ing intensive lifestyle education programs, often 
conducted in healthcare settings, to reduce risk in 
these individuals. Many countries have developed 
national diabetes prevention programs, including 
the NDPP in the USA [105] and ‘Let’s prevent 
diabetes’ in Australia [106], but the multisectoral 
population approach is largely ignored. There are 

a few exceptions, one of which is Finland, which 
is probably the only country worldwide that has 
adopted a comprehensive approach to diabetes pre-
vention. The Finnish DPS showed that lifestyle 
interventions including weight loss, dietary change 
and increased physical activity reduced the risk of 
progression to Type 2 diabetes by 58% in those at 
high-risk [26]. This highly significant outcome led 
to the development of a comprehensive national 
strategy for diabetes prevention in Finland, 
encompassing three approaches: high-risk, early 
diagnosis and management and a population 
strategy [40]. The population strategy is aimed pri-
marily at obesity prevention and includes eleven 
society-oriented measures including staff educa-
tion and training, improvements in mass cater-
ing, health education and promotion, improving 
access to physical activity in the built environment 
and sports facilities, co-operating with NGOs and 
strengthening health systems. In addition, lifestyle 

Table 2. An overview of recent studies designed to translate diabetes prevention programs to community settings.

Setting Study
design

Participants Intervention Follow-up Dropout 
(%)

Outcome
measures

Results (% 
changes in 
intervention 
group only)

Ref.

YMCA, USA Matched-pair, 
group randomized 
trial

92 high-risk
45% M
58.3 years

Adapted DPP 4–6 months

12–14 months

16

33

Weight, BMI
HbA1c
TC
HDLC
SBP
Weight, BMI
HbA1c
TC
HDLC
SBP

-6.0, -5.8
-0.1
-21.6
1.1
-1.9
-6.0, -6.7
-0.1
-13.5
1.9
-1.6

[36]

Church, USA Nonrandomized 
controlled trial

246 high-risk 
African–Americans
19% M

Adapted DPP 15 months 35 Weight
BMI

0.1
-1.8

[45]

Church, USA Intervention trial 10 African–
Americans with 
prediabetes

Adapted DPP 6 months

12 months

10

10

Weight, BMI
FBG
SBP
DBP
Weight, BMI
FBG
SBP
DBP

-2.8, -2.9
-9.1
-7.8
-12.9
-4.6, -5.3
-8.2
-9.2
-22.3

[46]

Church, USA Intervention trial 37 high-risk 
African–Americans

Adapted DPP 12 months Weight
BMI
FBG

-0.8
-0.9
-5.9

[47]

Parks, 
recreation 
centers

RCT 301 overweight or 
obese
42.5% M
57.9 years

Adapted DPP 24 months 13 Weight
BMI
FBG

-5.9
-5.8
-2.0

[44]

DBP: Diastolic blood pressure; DPP: Diabetes Prevention Programme; FBG: Fasting blood glucose; HDLC: High-density lipoprotein cholesterol; M: Male; RCT: Randomized 
controlled trial; SBP: Systolic blood pressure; TC: Total cholesterol; YMCA: Young Men’s Christian Association.
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counseling and health promotion through the 
media are offered to individuals. Although it is 
impossible to report the relative effects of each 
of the strategies, the combined effects on obesity 
have been reported and show that bodyweight and 
prevalence of obesity has decreased over a 3–5-year 
period in Finns aged 45–74 years since the intro-
duction of the initiative, and it is hoped that this 
will result in reduction in the incidence of Type 2 
diabetes in the years to come [52]. This comprehen-
sive approach may need further modification in 
more heterogeneous populations with differences 
in ethnicity, education and language.

Community interventions for health
There is little evidence for multicomponent 
approaches to NCD and diabetes prevention 
at the community level, although there have 
been many small studies investigating the effect 
of particular strategies for improving commu-
nity health, for example, how altering the local 
environment may influence diet and physical 
activity or evaluating the effect of local health 
education campaigns [53]. Specifically, there is 
little evidence for multi-stakeholder initiatives 
that address the complex nature of NCD and 
address the societal, behavioral, economic and 
political factors affecting health at the popula-
tion level. The majority of studies have been 
aimed at reducing the risk of CVD and have 
been conducted in high-income countries [54]. 
The experience of the North Karelia study in 
Finland (Box 1), perhaps the best-known exam-
ple, has shown that comprehensive community-
based interventions are feasible in high-income 
countries [55].

The available evidence suggests that an effec-
tive response to the prevention and control 
of all NCD, including diabetes, involves all 

stakeholders at every level of society from inter-
national bodies, through national, regional and 
local government to the individual, although 
there appears to be little application in practice 
[56]. Numerous stakeholders are involved includ-
ing individuals, families, local communities, 
governmental organizations and NGOs, reli-
gious institutions, academic institutions, health 
and education services, civil society, the media 
and the private sector and industry. Prevention 
and control of NCD is likely to have the greatest 
impact by addressing behavioral risk factors at 
the whole community or population level in a 
way that is culturally appropriate and where all 
sectors are working in partnership.

In response to this, the Oxford Health 
Alliance, a UK registered health charity (No 
1117580), began its Community Interventions 
for Health (CIH) program in 2007, which is the 
largest study to date and which was designed 
to apply a population approach adopting mul-
tifactorial, comprehensive strategies for preven-
tion of NCD by addressing modifiable lifestyle 
risk factor reduction at all levels. CIH was an 
international collaborative study that took place 
between 2008 and 2012 in communities in 
China, India and Mexico and was designed to 
reduce the risk of NCD by targeting the three 
main risk factors of tobacco use, physical inac-
tivity and unhealthy diet. The aim of CIH was 
to formulate, implement and evaluate cultur-
ally sensitive strategies that were applicable on a 
large scale in local communities and which were 
designed to:

�� Reduce the prevalence of smoking and 
smokeless tobacco use;

�� Improve dietary intake by increasing intake of 
fruit and vegetables and reducing use of salt;

Box 1. Case study: the North Karelia project.

�� In the 1960s, Finland led the world in deaths from coronary heart disease (CHD), and this was 
especially true in the province of North Karelia. The North Karelia project was initiated through a 
grass-roots campaign supported by regional and national authorities – the first true bottom-up, 
top-down approach to improving community health. Prevention was seen as key, with interventions 
aimed at reducing risk for the total population by transforming the social and physical environment.

�� Lifestyle factors were identified as the drivers of CHD and included smoking, high intakes of salt and 
saturated fats, low intakes of fruit and vegetables and physical inactivity. Interventions included 
health education, support for tobacco cessation, redesign of towns to create opportunities for 
increased physical activity, the introduction of healthy school meals and compulsory changes in food 
manufacturing to reduce both saturated fat and salt. Thirty years later, there has been a dramatic 
improvement in the health of the population, with deaths from all causes reduced by 62% in men 
aged 35–64 years, including a reduction of 85% in deaths from CHD.

Data taken from [55].
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�� Increase levels of physical activity;

�� Reduce the prevalence of overweight and 
obesity.

�� Methodology
The full methodology of CIH has been reported 
previously [57]. Briefly, CIH took place in three 
different sites in Hangzhou city in China, Kerala 
in India and in Mexico City. As one of the aims 

of the study was to change health-related behav-
ior on a large scale, each country site identified 
intervention and control areas with a population 
size between 150,000 and 250,000, meaning the 
study involved over three-quarters of a million 
people. The study was undertaken according to 
the Declaration of Helsinki and obtained insti-
tutional review board (IRB) approval in each 
country site (China: IRB00001052-08003 

Table 3. Examples of Community Interventions for Health designed to increase physical activity and improve dietary intake.

Strategy Practical applications – examples from CIH

Physical activity

Creating or enhancing public access to places for increasing 
physical activity

Renovating unused public spaces for recreational purposes
Providing street gyms and fixed exercise equipment in local parks
Building walking trails along a local canal with stone distance markers

Providing support groups Introducing sports interest groups in local workplaces
Establishing walking clubs in local communities

Increasing physical education in schools Introducing supervised physical education sessions in schools
Providing secure parking for bicycles
Providing sports equipment to schools
Building physical activity into the curriculum

Using point of decision prompts Putting posters encouraging stair use near elevators and escalators
Painting footprints around playgrounds and public recreational areas

Creating and implementing transport policies Introducing city-wide bicycle hire systems
Closing streets to traffic at regular intervals and supporting walking running, 
cycling and skating on the streets

Health education and healthcare Providing physical fitness testing
Displaying posters encouraging physical activity in workplaces, community 
centers and local recreational areas
Encouraging health professionals to screen and support increased physical 
activity

Diet

Encouraging consumption of healthy foods Increasing affordability by offering subsidies on healthy choices in workplace 
canteens
Providing healthy snacks in workplaces
Introducing healthy school meals and working with school meal providers to 
improve quality of meals
Increasing accessibility by supporting ‘Grow your own’ schemes and providing 
vegetable seeds and information

Supporting local farmers markets and communal gardens Working with local farmers and established markets to provide healthy food 
to local communities
Introducing communal gardens into schools

Promoting institutional policy change Working with local restaurants, hospitals, schools and workplace canteens to 
add less salt and oil in food preparation, include more fruit and vegetables 
and to use healthier cooking methods

Providing accurate nutritional information Displaying nutritional information (energy, salt and dietary fibre) of dishes 
served in workplace canteens

Using point-of-purchase prompts Displaying posters in workplace canteens encouraging healthy choices
Health education and healthcare Providing salt spoons and oil pots indicating maximum daily amounts to 

adults in the local community
Displaying healthy eating posters in workplaces, community centers and local 
recreational areas
Encouraging health professionals to screen and support dietary change

CIH: Community Interventions for Health.
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certified by the Institutional Review Board 
at Peking University Health Sciences Centre, 
India: IEC/184, Mexico: Oficio JST/1003/08) 
and written, informed consent was obtained 
where required.

CIH was conducted in four main settings; 
health centers, workplaces, schools and the com-
munity at large. Baseline and follow-up data were 
collected from independent selected samples of 
adults and children within each intervention and 
control site. The information collected included 
self-reported risk factor assessment by means 
of a questionnaire, which was administered by 
trained professionals. A menu of evidence-based 
interventions, addressing the three main risk fac-
tors, was formulated by the CIH international 
advisory group and these interventions were 
summarized in the form of a manual [107]. The 
intervention strategies used for CIH included 
structural change, community mobilization, 
health education and social marketing, and 
were designed to be delivered in the four settings. 
Each country site selected culturally appropri-
ate interventions for local application, and some 
examples of interventions designed to increase 
physical activity and improve dietary intake are 
shown in Table 3. The intervention stage of the 
CIH project lasted 18–24 months.

�� Results
The results from the CIH study have yet to be 
reported, but initial analyses have shown positive 
effects for risk factor reduction in the interven-
tion area compared with the control area. There 
have been significant improvements in physical 
activity and fruit and vegetable intake and reduc-
tion in salt intake in the intervention group, and 
this has had a significant effect in reducing the 
prevalence of overweight and obesity. Although 
CIH was designed as a NCD prevention program, 
and did not specifically target diabetes reduction 
or include any measurements of glycemia, it has 
shown significant improvements in the risk factors 
for diabetes and it is hoped that this will translate 
to a reduction in diabetes prevalence over time.

�� Strengths & limitations of CIH
The CIH study illustrated that it is feasible to 
utilize the population approach for obesity and 
diabetes prevention, and that community mobi-
lization can be used to reduce the risk factors 
for Type 2 diabetes. This strategy has one great 
strength, that of sustainability as the majority 
of interventions have continued after the end 
of the study. However, there are some limita-
tions to these types of studies including lack of 
resources, short duration of the interventions 
and the fact that diabetes prevalence was not 
an outcome.

Conclusion
Despite strong evidence from RCTs showing 
the efficacy of lifestyle interventions to prevent 
diabetes in high-risk individuals, and the intro-
duction and implementation of community 
programs for those at risk, diabetes prevalence 
continues to rise around the world. Translating 
diabetes prevention studies to the general pop-
ulation will require political engagement and a 
community-based approach encompassing all 
sectors of society. Community-based programs 
involving all sectors of society, including local 
and national governments, the food industry, 
health and education services, families and 
individuals are needed to improve dietary 
intake, increase physical activity and reduce 
the prevalence of obesity and Type 2 diabe-
tes. Until these issues are addressed, it is likely 
that the prevalence of both will continue to 
increase.

Financial & competing interests disclosure
The author has no relevant affiliations or financial 
involvement with any organization or entity with a finan-
cial interest in or financial conflict with the subject matter 
or materials discussed in the manuscript. This includes 
employment, consultancies, honoraria, stock ownership or 
options, expert testimony, grants or patents received or 
pending, or royalties.

No writing assistance was utilized in the production of 
this manuscript. 

References
1	 Lozano R, Naghavi M, Foreman K et al. 

Global and regional mortality from 235 
causes of death for 20 age groups in 1990 and 
2010: a systematic analysis for the Global 
Burden of Disease Study 2010. Lancet 
380(9859), 2095–2128 (2012).

2	 World Health Organisation. Report on 
Noncommunicable Diseases 2010. WHO, 
Geneva, Switzerland (2011).

3	 Zimmet P, Alberti KG, Shaw J. Global and 
societal implications of the diabetes 
epidemic. Nature 414(6865), 82–87  
(2001).

4	 International Diabetes Federation. Diabetes 
Atlas. Fifth edition. IDF, Brussels, Belgium 
(2012).

5	 Yang W, Lu J, Weng J et al. Prevalence of 
diabetes among men and women in China. 
N. Engl. J. Med. 362(12), 1090–1101 
(2010).



Diabetes Manage. (2014) 4(2) future science group162

Review  Dyson

6	 Chan J, Malik V, Jia W et al. Diabetes in 
Asia. Epidemiology, risk factors, and 
pathophysiology. JAMA 301(20), 2129–2140 
(2009).

7	 Bloom DE, Cafiero ET, Jane-Llopis E et al. 
The Global Economic Burden of 
Noncommunicable Diseases. World Economic 
Forum, Geneva, Switzerland (2011).

8	 Malik VS, Willett WC, Hu FB. Global 
obesity: trends, risk factors and policy 
implications. Nat. Rev. Endocrinol. 9(1), 
13–27 (2013).

9	 World Bank. The Growing Danger of 
Non-Communicable Disease: Acting Now to 
Reverse Course. World Bank, Washington DC, 
USA (2011).

10	 United Nations. Political Declaration of the 
High-Level Meeting of the General Assembly on 
the Prevention and Control of Non-
communicable Diseases. UN, New York, USA 
(2011).

11	 World Economic Forum/World Health 
Organisation. From Burden to ‘Best Buys’: 
Reducing the Ecomonic Impact of Non-
communicable Diseases in Low- and Middle-
Income Countries. World Economic Forum, 
Geneva, Switzerland (2011).

12	 World Health Organisation. Draft Action 
Plan for the Prevention and Control of 
Noncommunicable Diseases 2013–2020. 
WHO, Geneva, Switzerland (2013).

13	 Lewington S, Clarke R, Qizilbash N, Peto R, 
Collins R. Prospective Studies Collaboration. 
Age-specific relevance of usual blood pressure 
to vascular mortality: a meta-analysis of 
individual data for one million adults in 61 
prospective studies. Lancet 360(9349), 
1903–1913 (2002).

14	 Franco M, Bilal U, Ordunez P et al. 
Population-wide weight loss and regain in 
relation to diabetes burden and cardiovascular 
mortality in Cuba 1980–2010: repeated cross 
sectional surveys and ecological comparison 
of secular trends. BMJ 346, f1515 (2013).

15	 Rose G. The Strategy of Preventive Medicine. 
Oxford University Press, Oxford, UK (1992).

16	 Knowler WC, Barrett-Connor E, Fowler SE 
et al. Diabetes Prevention Program Research 
Group. Reduction in the incidence of Type 2 
diabetes with lifestyle intervention or 
metformin. N. Engl. J. Med. 346(6), 393–403 
(2002).

17	 Chiasson JL, Josse RG, Gomis R, Hanefeld 
M, Karasik A, Laakso M. STOP-NIDDM 
Trial Research Group. Acarbose for 
prevention of Type 2 diabetes mellitus: the 
STOP-NIDDM randomised trial. Lancet 
359(9323), 2072–2077 (2002).

18	 Torgerson JS, Hauptman J, Boldrin MN, 
Sjöström L. XENical in the prevention of 
diabetes in obese subjects (XENDOS) study: a 
randomized study of orlistat as an adjunct to 
lifestyle changes for the prevention of Type 2 
diabetes in obese patients. Diabetes Care 27(1), 
155–161 (2004).

19	 Buchanan TA, Xiang AH, Peters RK et al. 
Preservation of pancreatic beta-cell function 
and prevention of Type 2 diabetes by 
pharmacological treatment of insulin 
resistance in high-risk hispanic women. 
Diabetes 51(9), 2796–2803 (2002).

20	 DREAM (Diabetes REduction Assessment 
with ramipril and rosiglitazone Medication) 
Trial Investigators, Gerstein HC, Yusuf S, 
Bosch J et al. Effect of rosiglitazone on the 
frequency of diabetes in patients with impaired 
glucose tolerance or impaired fasting glucose: 
a randomised controlled trial. Lancet 
368(9541), 1096–1105 (2006).

21	 DeFronzo RA, Tripathy D, Schwenke DC 
et al. Pioglitazone for diabetes prevention in 
impaired glucose tolerance. N. Engl. J. Med. 
364(12), 1104–1115 (2011).

22	 Ramachandran A, Snehalatha C, Mary S, 
Mukesh B, Bhaskar AD, Vijay V. Indian 
Diabetes Prevention Programme (IDPP). The 
Indian diabetes prevention programme shows 
that lifestyle modification and metformin 
prevent Type 2 diabetes in Asian Indian 
subjects with impaired glucose tolerance 
(IDPP-1). Diabetologia 49(2), 289–297 
(2006).

23	 Consoli A, Formoso G. Do thiazolidinediones 
still have a role in treatment of Type 2 diabetes 
mellitus? Diabetes Obes. Metab. 15(11), 
967–977 (2013).

24	 Ramachandran A, Snehalatha C, Mary S et al. 
Pioglitazone does not enhance the effectiveness 
of lifestyle modification in preventing 
conversion of impaired glucose tolerance to 
diabetes in Asian Indians: results of the Indian 
diabetes prevention programme-2 (IDPP-2). 
Diabetologia 52(6), 1019–1026 (2009).

25	 Hu FB. Globalization of diabetes: the role of 
diet, lifestyle and genes. Diabetes Care 34(6), 
1249–1257 (2011).

26	 Tuomilehto J, Lindström J, Eriksson JG et al. 
Finnish Diabetes Prevention Study Group. 
Prevention of Type 2 diabetes mellitus by 
changes in lifestyle among subjects with 
impaired glucose tolerance. N. Engl. J. Med. 
344(18), 1343–1350 (2001).

27	 Pan XR, Li GW, Hu YH et al. Effects of diet 
and exercise in preventing NIDDM in people 
with impaired glucose tolerance. The Da Qing 
IGT and Diabetes Study. Diabetes Care 20(4), 
537–544 (1997).

28	 Kosaka K, Noda M, Kuzuya T. Prevention of 
Type 2 diabetes by lifestyle intervention: a 
Japanese trial in IGT males. Diabetes Res. 
Clin. Pract. 67(2), 152–162 (2005).

29	 Gillies CL, Abrams KR, Lambert PC et al. 
Pharmacological and lifestyle interventions to 
prevent or delay Type 2 diabetes in people 
with impaired glucose tolerance: systematic 
review and meta-analysis. BMJ 334(7588), 
299 (2007).

30	 Diabetes Prevention Program Research 
Group, Knowler WC, Fowler SE, Hamman 
RF et al. 10-year follow-up of diabetes 
incidence and weight loss in the diabetes 
prevention program outcomes study. Lancet 
374(9702), 1677–1686 (2009).

31	 Lindström J, Ilanne-Parikka P, Peltonen M 
et al. Finnish Diabetes Prevention Study 
Group. Sustained reduction in the incidence 
of Type 2 diabetes by lifestyle intervention: 
follow-up of the Finnish diabetes prevention 
study. Lancet 368(9548), 1673–1679 (2006).

32	 Li G, Zhang P, Wang J et al. The long-term 
effect of lifestyle interventions to prevent 
diabetes in the China Da Qing diabetes 
prevention study: a 20-year follow-up study. 
Lancet 371(9626), 1783–1789 (2008).

33	 Alberti KG, Zimmet P, Shaw J. International 
diabetes federation: a consensus on Type 2 
diabetes prevention. Diabet. Med. 24(5), 
451–463 (2007).

34	 Paulweber B, Valensi P, Lindström J et al. A 
European evidence-based guideline for the 
prevention of Type 2 diabetes. Horm. Metab. 
Res. 42(Suppl. 1), S3–S36 (2010).

35	 Simmons RK, Harding AH, Jakes RW, Welch 
A, Wareham NJ, Griffin SJ. How much might 
achievement of diabetes prevention behaviour 
goals reduce the incidence of diabetes if 
implemented at the population level? 
Diabetologia 49(5), 905–911 (2006).

36	 Ackermann RT, Finch EA, Brizendine E, 
Zhou H, Marrero DG. Translating the 
Diabetes Prevention Program into the 
community. The DEPLOY Pilot Study. Am. J. 
Prev. Med. 35(4), 357–363 (2008).

37	 Amundson HA, Butcher MK, Gohdes D et al. 
Montana cardiovascular disease and diabetes 
prevention program workgroup. Translating 
the diabetes prevention program into practice 
in the general community: findings from the 
Montana cardiovascular disease and diabetes 
prevention program. Diabetes Educ. 35(2), 
209–210, 213–214, 216–220 (2009).

38	 Kramer MK, Kriska AM, Venditti EM et al. 
Translating the diabetes prevention program: 
a comprehensive model for prevention 
training and program delivery. Am. J. Prev. 
Med. 37(6), 505–511 (2009).



future science group www.futuremedicine.com 163

Addressing noncommunicable disease at the population level: a focus on diabetes  Review

39	 Vojta D, Koehler TB, Longjohn M, Lever JA, 
Caputo NF. A coordinated national model 
for diabetes prevention: linking health 
systems to an evidence-based community 
program. Am. J. Prev. Med. 44(Suppl. 4), 
S301–S306 (2013).

40	 DEHKO. Programme for the Prevention of 
Type 2 Diabetes in Finland 2003–2010. 
Finnish Diabetes Association, Jyväskylä, 
Finland (2003).

41	 Jansen SC, Haveman-Nies A, Duijzer G, 
Ter Beek J, Hiddink GJ, Feskens EJ. 
Adapting the SLIM diabetes prevention 
intervention to a Dutch real-life setting: joint 
decision making by science and practice. 
BMC Public Health 13, 457(2013).

42	 Laatikainen T, Dunbar J, Chapman A et al. 
Prevention of Type 2 diabetes by lifestyle 
intervention in an Australian primary health 
care setting: greater green triangle (GGT) 
diabetes prevention project. BMC Public 
Health 7, 249 (2007).

43	 Johnson M, Jones R, Freeman C et al. Can 
diabetes prevention programmes be 
translated effectively into real-world settings 
and still deliver improved outcomes? A 
synthesis of evidence. Diabet. Med. 30(1), 
3–15 (2013).

44	 Katula JA, Vitolins MZ, Morgan TM et al. 
The healthy living partnerships to prevent 
diabetes study: 2-year outcomes of a 
randomized controlled trial. Am. J. Prev. 
Med. 44(Suppl. 4), S324–S332 (2013).

45	 Faridi Z, Shuval K, Nijke VY et al. 
PREDICT Project working group. partners 
reducing effects of diabetes (PREDICT): a 
diabetes prevention physical activity and 
dietary intervention through 

African–American churches. Health Educ. 
Res. 25(2), 306–315 (2010).

46	 Davis-Smith YM, Boltri JM, Seale JP, 
Shellenberger S, Blalock T, Tobin B. 
Implementing a diabetes prevention program 
in a rural African–American church. J. Natl 
Med. Assoc. 99(4), 440–446 (2007).

47	 Boltri JM, Davis-Smith M, Okusun IS, Seale 
JP, Foster B. Translation of the national 
institutes of health diabetes prevention 
program in African American churches. 
J. Natl Med. Assoc. 103(3), 194–202 (2011).

48	 Johnson M, Everson-Hock E, Jones R, Woods 
HB, Payne N, Goyder E. What are the 
barriers to primary prevention of Type 2 
diabetes in black and minority ethnic groups 
in the UK? A qualitative evidence synthesis. 
Diabetes Res. Clin. Pract. 93(2), 150–158 
(2011).

49	 Everson-Hock ES, Johnson M, Jones R et al. 
Community-based dietary and physical 
activity interventions in low socioeconomic 
groups in the UK: a mixed methods 
systematic review. Prev. Med. 56(5), 265–272 
(2013).

50	 Kaufman N. Using health information 
technology to prevent and treat diabetes. 
Diabetes Technol. Ther. 15(Suppl. 1), S60–S74 
(2013).

51	 Ahmad FS, Tsang T. Diabetes prevention, 
health information technology, and 
meaningful use: challenges and opportunities. 
Am. J. Prev. Med. 44(Suppl. 4), S357–S363 
(2013).

52	 Salopuro TM, Saaristo T, Oksa H et al. 
Population-level effects of the national 
diabetes prevention programme (FIN-D2D) 
on the body weight, the waist circumference, 

and the prevalence of obesity. BMC Public 
Health 11, 350–359 (2011).

53	 Mozaffarian D, Afshin A, Benowitz NL et al. 
Population approaches to improve diet, 
physical activity, and smoking habits: a 
scientific statement from the American Heart 
Association. Circulation 126(12), 1514–1563 
(2012).

54	 Nissinen A, Berrios X, Puska P. Community-
based noncommunicable disease 
interventions: lessons from developed 
countries for developing ones. Bull. World 
Health Organ. 79(10), 963–970 (2001). 

�� Websites
101	 The NCD Alliance. 

www.ncdalliance.org

102	 CDC diabetes statistics. 
www.cdc.gov/diabetes/statistics/prev/
national/figageadult.htm

103	 Health Survey for England. 
www.data.gov.uk/dataset/health_survey_for_
england

104	 Diabetes UK. Statistics: Diabetes prevalence 
2012. 
www.diabetes.org.uk/About_us/What-we-
say/Statistics/Diabetes-prevalence-2012

105	 CDC: National Diabetes Prevention 
Program. 
www.cdc.gov/diabetes/prevention

106	 Diabetes Australia: Let’s prevent diabetes. 
www.diabetesaustralia.com.au/Documents/
DA/NDW%202012/NDW%202012%20
Media%20Report.pdf

107	 Oxford Health Alliance: CIH manual. 
www.oxha.org/community-interventions-for-
health/cih-manual

www.cdc.gov/diabetes/statistics/prev/national/figageadult.htm
www.cdc.gov/diabetes/statistics/prev/national/figageadult.htm
www.data.gov.uk/dataset/health_survey_for_england
www.data.gov.uk/dataset/health_survey_for_england
www.diabetes.org.uk/About_us/What-we-say/Statistics/Diabetes-prevalence-2012
www.diabetes.org.uk/About_us/What-we-say/Statistics/Diabetes-prevalence-2012
www.diabetesaustralia.com.au/Documents/DA/NDW%202012/NDW%202012%20Media%20Report.pdf
www.diabetesaustralia.com.au/Documents/DA/NDW%202012/NDW%202012%20Media%20Report.pdf
www.diabetesaustralia.com.au/Documents/DA/NDW%202012/NDW%202012%20Media%20Report.pdf
www.oxha.org/community-interventions-for-health/cih-manual
www.oxha.org/community-interventions-for-health/cih-manual

