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Diabetes mellitus is an epidemic of our time. This disease affects nearly 150 million adults worldwide and
nearly 11 million in the United States in 2000. Because of the prevalence of obesity and diabetes and associated
vascular complications, preventing even a small proportion of cases would save thousands of lives and billions
of dollars in healthcare costs and lost productivity. Researchers have made great strides in identifying many
lifestyle and dietary factors associated with diabetes, but solidifying the scientific basis for prevention and
control of this disease as well as implementation at a national level remains a difficult challenge. The literature
on the influence of diet and lifestyle in the development of diabetes is reviewed here, with emphasis on
epidemiologic data. We outline a systematic approach to primary and secondary prevention of this disease by
evaluating and prioritizing risk factors for which intervention is effective and developing a framework for
application of intervention strategies. Effective interventions must target not only the affected individuals but
also families, workplaces, schools and communities. Prevention of this devastating disease calls for the
identification of culture-sensitive measures that can be applied to the population in general and some high-risk

minority groups in particular.

Key teaching points

* Prevalence of diabetes is rising to epidemic proportions and costs US society billions of dollars per year.

* Modifiable risk factors for diabetes include obesity, alcohol intake, cigarette smoking, physical inactivity and dietary factors, such

as glycemic load, intake of fat, fiber, and whole-grain foods.

* Disease prevention must identify culturally sensitive measures that can be applied to the population in general and to specific

high-risk minority groups in particular.

INTRODUCTION

Diabetes mellitus has become one of the great epidemics of our
time, affecting nearly 150 million adults worldwide and nearly 11
million adults in the United States in 2000 [1]. In 2002, diabetes
cost approximately 132 billion dollars in direct medical costs and
lost productivity [2]. The prevalence of diagnosed diabetes in US
adults has increased by 61% in the past decade, from 4.9% in 1990
to 7.9% in 2001 [3-5]. By the year 2050, diabetes is expected to
affect approximately 29 million adults in the United States, an

increase of 165% [1]. Cumulative lifetime risk for developing
diabetes for individuals born in 2000 in the United States is 32.8%
for males and 38.5% for females [6]. Moreover, diabetes is not
only costly and increasing in prevalence, it is the sixth leading
cause of death in the United States, accounting for 71,372 deaths
in 2001 [7]. Individuals diagnosed with diabetes sustain a signif-
icant reduction in life expectancy and quality of life. It has been
estimated that diagnosis with diabetes at 40 years of age will result
in the loss of approximately 11.6 life-years for males and 14.3
life-years for females [6].
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Type 2 diabetes mellitus accounts for approximately 95% of
all diabetes and is associated with both macrovascular compli-
cations (e.g. myocardial infarction and stroke), and microvas-
cular complications (e.g. nephropathy and retinopathy). Com-
plications such as diabetic neuropathy reduce quality of life for
those affected. Macrovascular complications comprise both the
most costly and life-threatening conditions. They account for
85% of the cumulative costs in the first 5 years after diagnosis
and are implicated in 75% of diabetes-related deaths [8,9]. The
average cost of diabetic complications over 30 years was esti-
mated at $47,240 per patient [9]. In addition, the risk of both
macrovascular and microvascular complications may be greater
with type 2 diabetes mellitus than type 1 diabetes mellitus [10].

Insulin resistance and progressive dysfunction of pancreatic
beta cells are well-established fundamental steps in the patho-
genesis of type 2 diabetes mellitus. Risk factors for the con-
version from an insulin-sensitive state to insulin resistance
include obesity, diet, sedentary lifestyle, and genetics. Obesity
and weight gain, which have also grown to epidemic propor-
tions in the Unites States, may be the most potent catalysts of
this transformation [5,11]. Compensatory hyperinsulinemia
tends to lead to [1] dyslipidemia; [2] decreases in vasodilatation
mediated by nitric oxide; and [3] increases in blood pressure,
clotting factors, and inflammatory risk factors for coronary
artery disease (e.g., fibrinogen and plasminogen activator in-
hibitor-1) [12,13]. Because of the prevalence of obesity and
diabetes and their associated vascular complications, prevent-
ing even a small proportion of cases would save thousands of
lives and billions of dollars in health care costs and lost pro-
ductivity. Researchers have made great strides in identifying
many lifestyle and dietary factors associated with diabetes, but
solidifying the scientific basis for prevention and control of this
disease remains a difficult challenge.

The literature on the influence of diet and lifestyle factors in
the development of diabetes is summarized here with emphasis
on prospective epidemiologic data where available. However, it
is important to note that this is not an exclusive review of the
entirety of the literature on this topic. The majority of studies
included in this review were identified through a MEDLINE
search using the MeSH terms “diabetes mellitus type 2” with
exploded focus, combined with either of the MeSH terms
“primary prevention” or “lifestyle” also with exploded focus. In
addition, we outline a systematic approach to primary and
secondary prevention of type 2 diabetes by evaluating and
prioritizing risk factors for which intervention is effective and
by developing a framework for application of intervention
strategies.

Dietary Factors

Uncertainties abound even though the complex interrela-
tionships between nutrients and foods in our diet and risk of
developing of diabetes and hyperglycemia have been examined
by many investigators. Decades of research have indicated that
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diets with high saturated fat content and low fiber content may
increase the risk of insulin resistance and lead to development
of type 2 diabetes, but epidemiologic data have been relatively
inconsistent [14]. More recently, investigations of specific
types of foods, glycemic loads of carbohydrates contained in
foods, and dietary patterns have led to a clearer picture of those
dietary components that may affect development of diabetes
[14-16].

Dietary Fat Intake

The type and amount of dietary fat intake has been associ-
ated with insulin sensitivity in animal studies [17]. Monoun-
saturated or polyunsaturated fats appear to have beneficial
effects on insulin action, whereas saturated fats and diets with
high total-fat content appear to decrease insulin sensitivity in
animal studies [17,18]. It is hypothesized that dietary fats affect
the phospholipid composition of cell membranes in skeletal
muscle and other tissues. Several clinical studies showed a
decrease in insulin sensitivity with high fat diets [14,19]. How-
ever, many aspects of these studies diminish the strength of
their conclusions, including large differences in diets, the non-
randomized assignment of diets, and lack of standardized meth-
ods to measure insulin sensitivity. A few studies using more
standard measures reported a relationship between fat content
and insulin sensitivity [20]. One reason may be the relatively
short duration of intervention in many of these studies. A recent
multicenter, 3-month investigation found that a diet high in
saturated fat (18% of energy) decreased insulin sensitivity more
than a diet high in monounsaturated fat (21% of energy) among
162 healthy men and women [21]. Many cross-sectional epi-
demiologic studies also demonstrated positive associations be-
tween intake of saturated fat and hyperinsulinemia, after ad-
justment for measures of body fat [22,23], but, at least one
large, well-designed study showed no association [24]. Pro-
spective studies including the Nurses’ Health Study [25] sug-
gest the role of specific types of fat in the development of type
2 diabetes mellitus. In the Nurses Health Study, investigators
reported an inverse association between development of diabe-
tes and intake of vegetable fat and polyunsaturated fat, a
positive association for trans-fatty acids, but no association for
total fat in the diet.

Dietary Fiber

Non-starch polysaccharides or dietary fiber have been
shown to delay absorption of carbohydrates after a meal and
thereby decrease the insulinemic response to other dietary
carbohydrates [26]. In one multicenter study of 2,909 healthy
young adults ages 18 to 30 years old, dietary fiber intake was
strongly associated with body weight, waist-to-hip ratio, fasting
blood insulin concentrations, and concentrations at 2 hours
after glucose intake, after adjustment for confounding factors
[27]. In addition, several large prospective cohort studies
showed inverse associations between dietary fiber intake and
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risk of developing type 2 diabetes mellitus [22,23,28 -31]. Data
from the Health Professional’s Follow-up Study and from the
Nurses Health Study support an inverse association between
cereal fiber and development of diabetes [28,29]. In these two
studies, investigators found a stronger association for cereal
fiber than for fiber from other sources (e.g. fruits and vegeta-
bles). Meyer et al. found a similar inverse association in the
Iowa Women’s Health Study [30]. In that prospective cohort
study, 35,988 older women in Iowa who were initially free of
diabetes had followed-up for 6 years. Multivariate-adjusted
relative risks of diabetes were 1.0, 1.09, 1.00, 0.94, and 0.78
across quintiles for intake of total dietary fiber (p for trend
<0.01). Associations with type 2 diabetes were stronger for
cereal fiber than for sources of fruit and vegetable fiber. More
recently, two large prospective cohort studies have also re-
ported similar findings [31,32].

Glycemic Index and Glycemic Load

Few epidemiologic studies have examined the role of type
and amount of carbohydrates in relation to the development of
hyperglycemia or type 2 diabetes mellitus. Those that have,
generally found little association between total carbohydrate
intake or intake of simple sugars and the development of
diabetes [28,30,33-36]. One exception, the Iowa Women’s
Health Study, reported that intake of glucose or fructose was
significantly and positively related to risk of developing type 2
diabetes mellitus [30].

Since the introduction of the glycemic index in 1981, the
role of carbohydrates in the development of type 2 diabetes has
been thought to depend less on the size and structure of the
carbohydrate molecule and more on the body’s glycemic re-
sponse to different carbohydrates [37]. The glycemic index
compares the glucose-raising potential of equal amounts of
carbohydrate but the glycemic index does not capture the
quantity of carbohydrate in a food serving. The glycemic load,
the product of the glycemic index value of a food and its total
carbohydrate content, captures both aspects of the glucogenic
potential of a food [38]. Several large prospective cohort stud-
ies have examined the relationship between glycemic index or
load and risk of developing type 2 diabetes mellitus [28—
30,39]. Overall, persons with a diet at the highest level of the
glycemic index or glycemic load were significantly more likely
to develop type 2 diabetes mellitus than those at the lowest
levels. For example, in the Nurses Health Study, the relative
risk of developing type 2 diabetes mellitus was 1.47 (95%
confidence interval [CI], 1.16 to 1.86) for the highest versus the
lowest quintile of dietary glycemic load [29]. Similarly, in the
Health Professionals’ Follow-up Study, the relative risk of
developing type 2 diabetes mellitus was 1.37 (95% CI, 1.02 to
1.83) for comparison of the extreme quintiles of dietary glyce-
mic load [28]. However, two large prospective studies found no
relationship between dietary glycemic index or glycemic load
and risk of developing type 2 diabetes mellitus [30,31]. The
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lack of association in these studies may have been related to the
methods of diet assessment used.

The American Diabetes Association (ADA) recommends
eating foods containing carbohydrate from whole-grains, fruits,
vegetables, and low-fat milk as part of a healthy diet for
persons with diabetes [40]. On the whole carbohydrates
derived from these foods are likely to have a low glycemic
index. While the ADA does not comment on the potential
role of the glycemic index or load in prevention of diabetes
amongst normoglycemic persons, they do state that diabetics
should regard the total amount of carbohydrate in meals or
snacks as more important for blood glucose regulation than
the source or type [40].

Whole-Grain Intake

Few prospective studies have examined the relationship
between intake of whole-grain foods and risk of type 2 diabetes
mellitus. In both the Iowa Women’s Health Study and the
Nurses Health Study, whole-grain consumption was signifi-
cantly and inversely associated with development of diabetes
[30,41]. For Iowa women, the relative risks of developing
diabetes were 1.0, 0.99, 0.98, 0.92, and 0.79 (p for trend
<0.01), across quintiles of whole-grain intake, after multivar-
iate adjustment. Those in the highest quintile consumed more
than 33 servings of whole-grain foods per week; those in the
lowest quintile consumed less than 13 servings per week [30].
In another study, U.S. nurses in the highest quintile of whole-
grain consumption (median, 2.7 servings per day) had a 27%
lower risk of developing diabetes (relative risk, 0.73; 95% CI,
0.63 to 0.85) than those in the lowest quintile of whole-grain
intake (median, 0.13 servings per day), after multivariate ad-
justment [41]. In addition, Fung et al. reported similar results
by using data from the Health Professionals’ Follow-up Study
[42]. Two more recent studies in other large cohorts reported an
inverse association between whole-grain intake and develop-
ment of hyperglycemia and diabetes [32,43]. This finding lends
strong support to the hypothesis that increasing whole-grain
intake may decrease the development of diabetes in the general
population.

Overweight and Obesity

Obesity has long been recognized as one of the strongest
risk factors for development of diabetes. It has been estimated
to account for 60% to 90% of the risk variance [44,45]. Several
prospective studies in widely different populations demon-
strated a strongly positive association between body mass index
(BMI) and weight gain and subsequent development of diabe-
tes [46]. Colditz and colleagues found that risk of diabetes was
increased by nearly 90-fold among female nurses who were
morbidly obese (BMI =35) at ages 30 to 55 years and had
normal weight at age 18 (BMI <22) [46]. In many studies,
weight loss improved glycemic control in individuals with
diabetes and led to remission of diabetes in a few [11,47,48]. In
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studies examining energy-restricted diets in persons with type 2
diabetes mellitus, fasting hyperglycemia declined rapidly
within the first week and reductions in hepatic glucose produc-
tion were observed even before significant weight loss occurred
[49,50]. Anderson and colleagues combined the results of 10
studies of obese persons with type 2 diabetes who were treated
for 4 to 6 weeks with very low energy diets [11]. Subjects lost
approximately 10% of body weight, and fasting plasma glucose
values decreased to about one-half of initial values after 2
weeks. These values remained stable for the duration of these
studies, but weight loss on these diets was often not sustained
and the quality of glycemic control decreased as weight was
regained. There is also increasing evidence that waist circum-
ference is an important risk factor for diabetes. Prospective
studies of sustained weight loss and development of diabetes
suggest that even modest weight loss is associated with signif-
icantly reduced risk of diabetes [51,52]. This type of evidence
suggests that obesity and excess energy consumption are per-
haps the most important factors contributing to risk of diabetes.
Hence, even minor weight reductions may have major benefi-
cial effects on subsequent diabetes risk of overweight persons.

Physical Activity

The importance of sedentary lifestyle as a risk factor for
diabetes and of the protective effects of physical activity have
also been studied. It is hypothesized that physical activity
results in a higher rate of insulin-stimulated glucose disposal at
a defined insulin dose [53-56]. In addition, physically trained
persons may have a smaller increase in plasma insulin concen-
trations in response to a glucose load than do sedentary persons
[57,58]. These results suggest that exercise training increases
tissue sensitivity to insulin.

In prospective cohort studies, persons who maintain a phys-
ically active lifestyle develop impaired glucose tolerance and
type 2 diabetes mellitus less often than do those with a seden-
tary lifestyle [59—63]. Helmrich and colleagues examined lei-
sure-time physical activity and development of diabetes among
5,990 male alumni of the University of Pennsylvania over 14
years [63]. They discovered that men who exercised regularly,
at moderate or vigorous intensity, had a 35% lower risk of
developing type 2 diabetes mellitus than men who were sed-
entary [63]. Manson and colleagues observed similar findings
by analyzing data from the Nurses Health Study and the Health
Professionals’ Follow-up Study [60,61]. More recently, walk-
ing was compared to vigorous activity among 70,102 partici-
pants in the Nurses Health Study cohort [59]. After 8 years of
follow-up, participants who performed the most physical activ-
ity were 26% less likely to develop diabetes than those who
were sedentary (p for trend <0.01). Even among women who
did not perform vigorous physical activity, those who walked
most also were 26% less likely to develop diabetes than those
who walked least (p for trend = 0.01). This finding suggests
that both walking and more vigorous physical activity are
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associated with reductions in risk of diabetes. However, more
studies are needed to determine the intensity, frequency, and
duration of exercise that is most effective in prevention of
diabetes. At least one study suggests that cardiopulmonary
fitness may play a lesser role than overall energy expenditure in
prevention of glucose intolerance [64].

Alcohol Consumption

Epidemiologic studies of alcohol intake and risk of type 2
diabetes mellitus have produced conflicting results. A recent
review of 18 prospective cohort studies evaluated the associa-
tion between alcohol consumption and the incidence of diabe-
tes [65]. Eight of these studies found a U-shaped relationship
between alcohol consumption and diabetes incidence; moderate
drinkers had the lowest risk for diabetes, and nondrinkers and
heavy drinkers had a higher risk. However, heavy drinking was
significantly associated with type 2 diabetes mellitus in only
two of these studies [66,67]. Alcohol consumption and diabetes
incidence were inversely related in three studies, but the prev-
alence of heavy drinking was low (1%—-3%), hence these stud-
ies had limited power to detect a relationship between heavy
alcohol use and diabetes [39,68,69].

Mechanisms by which alcohol may act to increase or de-
crease risk of diabetes are multifold. Several studies suggest
that low-to-moderate amounts of alcohol intake may decrease
development of diabetes by increasing insulin sensitivity and
slowing glucose uptake from a meal [70,71]. Excessive alcohol
intake may contribute to excess energy intake and obesity,
induction of pancreatitis, disturbance of carbohydrate and glu-
cose metabolism, and impairment of liver function [72-74].
Although further studies of alcohol intake and development of
type 2 diabetes mellitus are needed, the burden of evidence
suggests that a moderate alcohol intake may reduce incidence
of diabetes.

Cigarette Smoking

Cigarette smoking may increase risk of diabetes in several
ways. Smoking has been shown to cause elevations in blood
glucose concentration and may increase insulin resistance
[75,76]. Current smokers also tend to have higher blood con-
centrations of glycosylated hemoglobin (HbA,,) than do non-
smokers [77,78]. One recent population-based cross-sectional
study showed an independent positive association between
cigarette smoking and HbA |, concentration in men and women
[78]. In addition, although many studies have shown that smok-
ers, on average, have lower BMI than nonsmokers, they also
tend to have more central fat deposition which is associated
with insulin resistance [79,80].

Several large prospective cohort studies suggest that smok-
ing is associated with development of diabetes. Among partic-
ipants of the Nurses Health Study, women who smoked more
than 25 cigarettes per day had a 42% greater risk (95% CI, 1.18
to 1.72) of developing diabetes than those who had never
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smoked, after adjustment for obesity and other risk factors [81].
A prospective study of 7,124 British men who had follow-up
for an average of 16 years reported similar findings [82]. In that
study, men who smoked cigarettes had a 74% higher risk (95%
CI, 1.24 to 2.43) of developing diabetes than those who had
never-smoked, after adjustment for age and BMI. In the Phy-
sicians’ Health Study cohort of 21,068 men ages 40 to 84 years,
smokers of at least 20 cigarettes daily had a 70% greater risk
(95% CI, 1.3 to 2.3) of developing diabetes than participants
who never smoked, after adjustment for multiple risk factors
[83]. Among 1,266 Japanese men from 35 to 59 years of age,
the number of cigarettes smoked daily and pack-year history of
smoking were positively associated with development of im-
paired fasting glucose and type 2 diabetes mellitus [84]. Not
every study shows this association [85], but overall, the data
suggest that cigarette smoking may be an independent modifi-
able risk factor for development of diabetes. National policy
changes in recent years have helped reduce rates of cigarette
smoking and have played a crucial role in recent gains in
tobacco control efforts.

Multiple risk factors for development of diabetes were
examined simultaneously using data from the Nurses Health
Study cohort [39]. Hu et al. examined risk of diabetes based on
multiple factors defining a low-risk group: BMI, a diet high in
cereal fiber and polyunsaturated fat and low in trans fat and
glycemic load, moderate-to-vigorous physical activity for at
least half an hour per day, not smoking, and consumption of at
least 4 ounces of an alcoholic drink per day. The investigators
reported that overweight or obesity was the single most impor-
tant predictor of diabetes. Moreover, physical activity, diet
score, smoking and abstinence from alcohol were also associ-
ated with the development of diabetes after adjustment for
BMI. Women in the low-risk cohort defined by these habits
were at significantly lower risk of developing diabetes (relative
risk, 0.09; 95% CI, 0.05 to 0.17). These findings lend important
support to the notion that type 2 diabetes mellitus is a prevent-
able disease.

Diabetes Prevention Trials

Four major studies of lifestyle change in diabetes prevention
demonstrated that it is possible to prevent diabetes in high-risk
persons [86—89]. The first study was conducted in Malmo,
Sweden, among 415 men ages 47 to 49 years who participated
in a large population-based screening program [86]. Persons
with diabetes, impaired glucose tolerance or normal glucose
tolerance were nonrandomly assigned to lifestyle intervention
or usual care groups. After 6 years, 10.6% of the men with
impaired glucose tolerance in the lifestyle intervention group
had developed diabetes, whereas 28.6% in the usual care group
had developed diabetes [86].

In China, the Da Qing study showed similar results among
557 participants with impaired glucose tolerance who were
randomly assigned by a clinic to a control group or to one of
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three lifestyle-intervention groups: diet, exercise, or diet and
exercise [87]. After 6 years, the cumulative incidence of dia-
betes in the control group was 67.7% compared with 43.8% in
the diet group, 41.1% in the exercise group, and 46.0% in the
combination diet and exercise group [87].

More recently, two large randomized controlled trials of
lifestyle changes in the prevention of diabetes were conducted
in the United States and Finland [88,89]. The Finnish Diabetes
Prevention Study [88] was conducted among 522 participants
who were 40 to 65 years of age, were overweight (BMI >25),
and had impaired glucose tolerance. Subjects were randomly
assigned to receive either lifestyle intervention consisting of
advice and supervision related to diet and exercise or usual care
(control group). This trial, with an average follow-up of 3.2
years, was terminated early, after the first analysis of interim
results showed that the cumulative incidence of diabetes in the
intervention group was 58% lower than in the control group
even though a large portion of subjects in the intervention
group did not achieve their weight loss or diet goals [88].

The largest prevention trial was conducted in the United
States among 3,819 subjects who were at least 25 years of age
and had BMI of at least 24 and impaired glucose tolerance [89].
The Diabetes Prevention Program randomly assigned partici-
pants to one of four groups: intensive lifestyle intervention,
metformin therapy with standard lifestyle advice, troglitazone
therapy with standard advice on lifestyle, and standard lifestyle
advice with placebo medication (control group). The troglita-
zone arm of the study was discontinued early because of
concerns about drug safety. Incidence of diabetes in the group
with intensive lifestyle intervention was 58% lower than that in
the group receiving standard advice plus placebo, and the
intensive lifestyle intervention was more effective than met-
formin plus standard advice [89].

Given the evidence to date, the World Health Organization
published recommendations for the prevention of diabetes in a
2003 technical report [90]. The strength of evidence regarding
overweight, obesity, central adiposity, and physical inactivity as
risk factors for diabetes type 2 was deemed convincing. Dietary
intake of saturated fat was considered a probable risk factor for
developing diabetes, while intake of dietary fiber or non-starch
polysaccharides was considered a probable protective factor for
developing diabetes. Intake of trans-fatty acids and total fat were
considered possibly risk factors for diabetes, while consumption of
alow glycemic index diet was considered possibly protective. The
data on alcohol consumption in relation to diabetes were consid-
ered insufficient to render a judgment. Neither cigarette smoking
nor whole-grain intake was addressed in the latter report. Our
conclusions in this review agree strongly with those of the World
Health Organization with the expansion that we consider cigarette
smoking to be a possible risk factor and whole-grain intake to be
a probable protective factor in the development of diabetes. Over-
all, scientific evidence strongly supports the role of dietary and
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lifestyle factors in the prevention of type 2 diabetes. Thus indi-
viduals can adopt healthy lifestyle and diets in efforts to prevent
development of type 2 diabetes mellitus.

Toward a Framework for Prevention

On the basis of evidence from these trials and from the
analyses of multiple risk factors, early identification of risk
factors and intervention may contribute to the prevention of
diabetes. A high BMI is one of the most potent risk factors for
the development of diabetes. Therefore, persons should be
targeted for intensive lifestyle prevention if they have BMI =
25 plus two or more of the following risk factors: family history
of diabetes, ethnicity of American Indian, African American,
Hispanic or Asian/Pacific Islander, and/or insulin resistance.
For these persons, an individualized strategy that focuses on
losing weight, improving dietary composition, increasing phys-
ical activity, and avoiding smoking should be pursued. Weight
loss alone may reverse the course of insulin resistance and
normalize blood glucose concentrations. Sustaining weight loss
is a difficult task, but even modest weight loss may confer
substantial benefits for diabetes prevention. Dietary change
should include a reduction in saturated and trans fats and an
increase in fruits, vegetables, and whole-grain foods, as well as
maintenance of a low glycemic load. Lifestyle change should
also focus on increasing physical activity, which improves
insulin sensitivity independent of the effect on BMI. Moreover,
although even modest physical activity decreases risk of type 2
diabetes mellitus, a sedentary lifestyle promotes obesity and
increases risk of type 2 diabetes mellitus.

Applying Research in Communities

Prevention programs should target communities, as well as
individuals. Approaches that focus on individuals at risk work
well for those who are motivated, but community-based pre-
vention programs can benefit more people by facilitating the
spread of culturally-relevant messages and providing access to
social support systems [91]. Although community-based pro-
grams for diabetes prevention described in the literature are still
in the early phases, most have been initiated by communities
disproportionately affected by diabetes, driven by the concern
of community leaders who have witnessed the effects of dia-
betes [91]. In some communities where the deleterious effects
of diabetes are well known, community program planners find
they must counter a sense of fatalism about the inevitability of
diabetes understanding the community’s history as context for
contemporary action [92,93]. Some communities also tend to
view diabetes more as a disease of personal responsibility, that
ranks as a lower priority for community interventions than
other threats [92]. For these communities, awareness of risk
and of potential for prevention first need to be heightened
[91,93]. The campaign of the National Diabetes Education
Program, co-directed by the Centers for Disease Control and
Prevention and the National Institutes of Health, “Small Steps,
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Big Rewards” can serve to promote awareness of the benefit of
modest adaptations in lifestyle to prevent or delay the onset of
diabetes [94].

Translating interventions such as the Diabetes Prevention
Program from research settings into real-world community
settings is challenging. Compared with research settings, com-
munity settings are more complex and have fewer resources
[95]. Challenges include designing multifaceted programs that
are culturally relevant and that incorporate traditional commu-
nity preferences in food and physical activity, as well as beliefs
about gender role and health in diverse populations [91]. Un-
derstanding barriers to communication, which is key, can be
facilitated by peers in talking circles [96] or focus groups. It is
also critical to understand the context of increased predisposi-
tion to risk factors (e.g. obesity and physical inactivity) and to
diabetes, in terms of a community’s social and economic back-
ground, and history. Barriers to action may include [1] a
community’s environmental challenges such as fear of impure
water, which can promote the substitution of packaged, sweet-
ened beverages; [2] lack of safety for community walks; or [3]
cultural dissonance with medical recommendations. Additional
barriers include personal factors such as lack of insurance, lack
of time, and inadequate social support at home. Community-
based prevention programs tend [1] to enlist the engagement of
formal and informal community leaders; [2] to reinforce social
support and the connection to the community and [3] to use
meaningful methods for communication such as culturally-
based stories, and for social support, such as talking circles and
liaisons with community health workers [96,97].

The successful experience with comprehensive tobacco
control provides a framework for future diabetes interventions
that also address environmental conditions in communities and
in the larger society [98]. In addition to clinical intervention
and management and educational strategies, the tobacco-cessa-
tion model includes economic approaches, policy and environ-
mental changes. Without environmental and policy support,
individual lifestyle change is likely to dissipate over time [99].
A wide variety of policy and environmental opportunities exist
to promote protective health behaviors, including prevention of
obesity and promotion of physical activity. These opportunities
include changes in education, food-assistance and feeding pro-
grams, food labeling and advertising, transportation, and urban
development [100]. Health policy and legislation play an im-
portant role in implementing lifestyle changes on a broad scale.
Many of the potentials challenges in this approach to the
primary prevention of diabetes type 2 are currently being
explored by national authorities [101].

Conclusions

The preponderance of evidence reviewed here on risk fac-
tors for and prevention of diabetes demonstrates that type 2
diabetes mellitus which comprises 95% of diabetes cases, is a
preventable disease. Because of the cost and morbidity of
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diabetes and the rampant increase in overweight and obesity
and in incidence of diabetes in the U.S. population, prevention
of even a small part of the growing number of cases would save
thousands of lives and billions of health care dollars. One
inescapable conclusion is that the public health importance of
diabetes prevention is indisputable. To reduce the burden of
this devastating disease, prevention programs must target not
only the affected individuals but also families, workplaces,
schools, and communities.
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