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Losing the War Against Obesity:
The Need for a Developmental Perspective
Peter D. Gluckman,1,2* Mark Hanson,3 Paul Zimmet,4 Terrence Forrester5
Developed countries are struggling to control epidemics of obesity and related chronic
diseases; thus, we can expect only limited success from applying the current approaches
to the developing world, which is experiencing an alarming increase in such disorders.
This failure results in part from the fact that our focus on adult life-styles, although important, ignores data that suggest that biological and cultural factors operating early in
life affect adult health status. To stem the rising obesity burden in developing countries,
scientists and policy-makers must address obesity-promoting factors from early development to adulthood.

PERCEPTIONS OF BODY WEIGHT
AND DISEASE
The complex cultural, sociological, spiritual,
and emotional forces that surround food and
eating can differ across divergent societies,
along with body image and concepts of the
ideal physique. For societies that view obesity as a sign of health, wealth, and prestige,
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the promotion of weight loss as an aspiration
will be difficult to achieve. Furthermore, the
relation between adiposity and disease risk is
not simple or consistent. Not all obese people
develop the associated diseases described
above, a fact that weakens the argument for

Fig. 1. Developing obesity. The UN General Assembly will meet to discuss the growing threat
from obesity and related diseases, with particular emphasis on the developing world. In order to
have an impact, interventions must address early-life contributions to the adult obesity epidemic.

focusing on obesity reduction in the minds of
many lay people. Populations and individuals
display differences in fat deposition. Visceral
or ectopic fat—which accumulates in the abdomen; in organs such as the liver, skeletal
muscle, heart, and pancreas; and possibly
in the arteries—is associated with a higher
risk of developing obesity-associated disorders than is accumulation of subcutaneous
(under the skin) fat (3). These physiological
phenomena are reflected in population dif-

such as waist circumference (which is used
as an index of visceral fat) and percentage
body fat (total fat weight divided by total
body weight), are now readily measurable
with low-cost devices and may be more
effective at assessing obesity than is BMI.
WHY ARE WE FAILING?
Several powerful conditions converge to
drive the obesity epidemic. First, weight loss
is made difficult by neuroendocrine signals
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The high prevalence of obesity and its related
social and economic costs in wealthy industrialized countries are well recognized; however, the number of obese individuals is also
rising rapidly in low- and middle-income
countries, which lack the infrastructure to
support a large obese population suffering
from related, often chronic, diseases (for
example, cardiovascular disease, diabetes,
certain cancers, liver and kidney damage,
and reproductive deficits) (1). The United
Nations (UN) General Assembly will meet
in September to address the growing threat
from obesity and its related morbidities,
with particular emphasis on the developing
world. To this end, it is crucial that we apply
lessons from the failure of wealthy countries
to curb obesity and not extend ineffective
strategies to the developing world (2). In this
Commentary, we explore the reasons behind
this failure in the context of important cultural and biological insights (Fig. 1).

ferences, such as the higher prevalence of
diabetes among South Asians as compared
with Europeans in the UK at any waist-to-hip
ratio (4). However, the probabilistic relationship between obesity and disease risk is not
easily translated to the individual level; thus,
the concept of personal risk is often poorly
understood. This reality dampens the impact
of public health measures, and the situation
is made worse by the time lag between induction of risk and adverse outcome because
obesity and its related diseases can emerge
slowly over several years. People naturally
have a lower level of commitment to efforts
that have an immediate cost but delayed benefits, and this differential may well be influenced by their social circumstances (5).
The widespread use of high body mass
index (BMI) as the primary measure of obesity, although useful in population studies,
may be misleading at the individual level (6).
For example, elite athletes are not obese but
can have high BMIs because of their muscularity. More easily understood measures,

C O M M E N TA R Y
the success in reducing tobacco use through
structural, legislative, and economic measures to the fight for control of diet and
physical activity. However, such interventions are likely to be politically unpalatable
because they represent a greater intervention of the state into fundamental aspects
of a person’s autonomy—what they eat and
how they look. Although smoking is discretionary, eating is not. Moreover, the tobacco
industry can be targeted in a way the food
industry cannot because a successful food
industry is essential to global food security,
which is a high priority for many developing countries. Unacceptable practices in the
food industry must be curtailed, such as the
marketing of poor-quality food to children
and promoting high fat– and high sugar–
containing foods of dubious nutritional value (for example, most sweetened carbonated
beverages). However, partnerships between
the academic and public health sectors and
the food industry will be needed to develop
healthy nutrition and promote disease prevention practices.
The basis of most of the current disease
prevention programs is the assumption
that, like lung cancer in smokers, obesity
and its related diseases result directly from
our life-style choices—what and how much
we eat, and how effectively and regularly
we exercise. This bias underlies the move
toward extensive, although highly variable,
requirements for the labeling of packaged
foods. But a more damaging repercussion
of this emphasis on individual responsibility is that some state and federal governments have withdrawn from active intervention because of concerns about adverse
reactions to perceptions of interference in
an individual’s choice of life-style (11). Yet,
the perception of the state’s role in battling
the obesity epidemic would be very different if the biological basis of obesity was understood by policy-makers.
BIOLOGICAL DETERMINANTS
Both genetic and developmental factors
contribute to the substantial variation between individuals regarding the risk of obesity and related diseases in an obesogenic
environment. Twin studies have suggested
a strong genetic component to obesity (12),
but such studies do not easily distinguish
between genetic effects and intrauterine epigenetic effects; epigenetic changes alter patterns of gene expression—not by modifying
a gene’s DNA sequence but through DNA
methylation and enzymatic modifications
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of histone proteins that package genomic
DNA. Studies of weight loss and weight gain
under controlled conditions in monozygotic
twins (13) in fact reveal considerable variation between members of a pair, suggesting
that nongenetic factors are also operating
even when the genetic background is the
same. Although single-gene mutations have
been shown to underlie some cases of severe
familial morbid obesity, including genetic
aberrations that affect appetite control (14),
for moderate obesity and obesity-associated
diseases, the size of the attributable risk derived from genome-wide association studies
has been disappointingly modest (15): Genetic variation may account for only ~10 to
15% of relative risk (16).
There is compelling evidence of a sizeable contribution of early-life influences on
the risk of becoming an obese adolescent or
adult and of developing obesity-associated
diseases in adulthood (17). Indeed, the rapidly rising incidence of childhood obesity is
testimony to the contributions of early-life
processes (Fig. 1). Developmental factors
can affect adult disease risk via several pathways, all of which depend on developmental
plasticity (18)—the processes by which embryo, fetus, and infant physiology responds
to the environment and contributes to the
adult phenotype. These effects are now believed to be mediated by epigenetic changes. Early-life exposures such as maternal
under- or overnutrition and neonatal over
feeding have been shown experimentally to
affect satiety, food preference, muscle mass,
and insulin resistance in the offspring. These
changes, accompanied by modulations in
body composition and cardiovascular and
metabolic function, are associated with alterations in the offspring’s epigenetic state
(19–21). Maternal stress, toxin exposure,
and altered maternal-infant interactions
have also been linked to changes in the offspring’s epigenetic state (22–24). Although
there is compelling epidemiological and experimental evidence that being born with a
low birth weight (even though well within
the population’s normal range) or premature increases the risk of both visceral obesity and associated diseases (17, 25), it is now
clear that these developmental processes
operate to some degree in all pregnancies.
Furthermore, developmental factors can
influence the risk of developing obesity
and its associated diseases independent of
birth weight, and in individuals with birth
weights well within the normal range (17).
For example, a recent study showed that the
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programmed to return body weight to a
previously established set point (7). Second,
many people now live sedentary lifestyles
with readily available sources of energydense food—the basis for so-called obesogenic conditions. It has been suggested that
humans evolved with a bias toward a positive
energy balance because fat stores provide
protection against transient undernutrition
(8). But in places where food is plentiful and
many occupations require only a limited
amount of physical activity, as is the case in
many developed countries, individuals can
exceed their evolved capacity to maintain
energy balance—a phenomenon that has
been termed “evolutionary mismatch” (8).
Any effective strategy for dealing with obesity and the prevention of related diseases
must consequently address a universal truth:
As societies undergo economic transition
toward affluence—which comes with global influences and greater access to refined
foods—their citizens will increasingly live in
an environment that favors this mismatch.
Furthermore, in such an environment individuals with a lower socioeconomic status
are at greater risk for obesity than are people
of means, in part because poorer-quality
refined foods are cheaper than fresh foods,
and because their economic situations make
it more difficult to access medical care and
invest in costly life-style changes that have
delayed benefits (5).
Although it has been argued that the energy expended in daily living has fallen substantially in almost all societies since the industrial revolution, actual measurements of
energy expenditure in several populations
do not consistently support an across-theboard reduction of energy in recent history
(9). These findings call into question the relative contribution of reduced energy expenditure to the accumulation of body fat (10).
Furthermore, although exercise undeniably
pays considerable health dividends, humans
have evolved to use energy for physical activity efficiently; thus, weight management
strategies that depend heavily on increasing
energy expenditure through physical activity are unlikely to be successful interventions
at the population level.
Despite these concerns, the basic interventional recipe to prevent obesity and
associated diseases has remained largely
unchanged: reduce smoking, reduce salt
intake, promote changes in food consumption, increase physical activity, and treat
disease aggressively once it has developed
(2). There is also a move to extrapolate from
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analysis of Canadian indigenous people
suggests that up to 30% of those affected by
type 2 diabetes were children of GDM pregnancies (33). Rigorous treatment of GDM is
thus an important priority for reducing the
transmission of type 2 diabetes and related
diseases to the next generation.
The early transition of infants from breast
feeding to bottled formula increases the risk
of developing childhood obesity by about
20% (34). However, it has not yet been determined whether this risk increase results from
overnutrition, changes in learned feeding behavior, or alterations in the development of
the gut microbiome, which may affect later
metabolic control (35).
The longer-term effects of the infant environment merit much more investigation. For
example, taste and food preference appear to
be set early in life and can be influenced by
maternal food intake in utero and during lactation (36, 37). Executive functions, including self-control, are established in childhood
and influence how eating and exercise behaviors are established (38)—a first-born child
may be indulged in ways that subsequent siblings are not. Once again, it may be possible
to reverse the adverse effects of the early environment; for example, nutritional education
in preschool- and school-aged children (39,
40) has long-term beneficial effects.
A PATH AHEAD
These recent scientific insights into the importance of human development in setting
the predisposition to obesity and associated
diseases later in life now necessitate translation into risk-reduction interventions. This
is not to say that current initiatives should
be reduced. Strategies to reduce tobacco use
must be continued, along with those aimed
at promoting health and exercise. Society
must care for those adults who are already
ill and assist those who are far along the
pathway to disease. However, these activities
are clearly insufficient to halt the rise in obesity and related diseases. Focusing on adults
alone will have limited effects, especially in
developing and recently developed societies, and a longer-term perspective is needed.
The origins of both obesity and its associated
diseases are multidimensional, but it is clear
that one’s sensitivity to the adverse effects of
an obesogenic environment is dependent
on both genetic factors and—of particular
importance in terms of prevention—developmental exposures. Therefore, optimizing
the nutritional environment of the embryo,
fetus, and neonate may be an important

component of a low-cost preventative intervention. Indeed, pregnancy, childhood, and
parenthood are times in the life course when
individuals are likely to be in contact with
health care and welfare agencies and can be
motivated to adopt healthy behaviors.
A broad range of technical expertise is
needed if progress is to be made after the
meeting of the UN General Assembly in
September. A variety of agencies, such as
the World Health Organization, UN Development Programme, UN Women’s Programme, the UN Children’s Fund (UNICEF),
and the Food and Agriculture Organization
of the UN, as well as multinational nongovernmental organizations and philanthropic
organizations, will need to be fully involved
in devising and promoting a plan to curb the
obesity epidemic. We argue that a life-course
approach is required, albeit one that is sensitive to the cultural, social, and developmental environments of different populations, in
particular those at high risk for obesity and
its associated diseases (41).
Locally appropriate strategies need to
be developed and applied, some of which
can be built on those being used to address women’s and infants’ health through
the Millennium Development Goals; these
include a focus on maternal health and
nutrition before and during pregnancy, individualized health care during pregnancy,
promotion of breast feeding, attention to the
selection of appropriate weaning foods, and
the promotion of exercise and healthy eating in preschool- and school-aged children
(including the provision of nutritional education) (41, 42). If the UN summit were to
adopt such a translational agenda, we may
see enhanced progress in efforts to reduce
the burden of obesity-associated diseases,
especially in countries that are undergoing
socioeconomic transitions. However, if the
outcome of the summit is merely to reiterate
the catechism of weight loss, exercise, and
smoking cessation in adults, we fear that an
important opportunity will have been lost.
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