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Background
Increasing rates of obesity across the world (1) are broadly
attributed to environments that are obesogenic (2), against
an evolutionary heritage that is maladaptive in these new
contexts (3). While obesity is new in human evolutionary
history, having been essentially non-existent until about
10 000 years ago (4), extensive emergence and rise of obesity among most of the world’s populations indicates that
the ability to become obese is universal (5). This review
examines obesity from biocultural anthropological perspectives (6).

Evolutionary perspectives
Larger body mass and increased ability to accumulate fat
relative to other non-human primates in seasonal environments are two key adaptive features of human life history
(7). Compared with apes, humans have a similar proportion of maternal daily non-maintenance energy budget
invested in foetal tissue, but a much higher diet quality.
This allows both larger brain size and higher body fatness
at birth (8). Neonatal fatness is permissive of brain growth
by accommodating brain metabolism under conditions of
uncertain or unpredictable food supplies, while relatively
large body size reduces the energy costs of bodily maintenance per unit of body size (7). Larger body size allowed
early humans greater opportunity for increased foraging
returns with the greater home range that goes with it, while
larger brain size allowed them to forage more smartly,
maximising returns while minimizing effort.
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Human fatness buffers reproductive effort during pregnancy and lactation from environmental energetic constraints (9) and against mortality risk in infants soon after
birth and at weaning (10). Natural selection for body
fatness would have favoured traits that promote energy
intake and storage and that minimize energy expenditure
(11). As all aspects of metabolism are under genetic control, and the expression of obesity phenotypes is much
more limited than the expression of proteins that regulate
metabolism, natural selection for the capacity to save and
store energy is likely to have taken place for different genes
with the same phenotypic result (5). It is no surprise, therefore that there are over 600 genes, markers and chromosomal regions identiﬁed as being associated with human
obesity phenotypes (12). While genes for obesity have been
sought for among some populations expressing very high
obesity prevalence rates, including Tongans (13), Samoans
(14) and Pima Indians in Arizona (15), the ‘thrifty genotype’ postulated by Neel (16) has yet to be pinned down,
largely because of its polygenic and likely variant nature
among populations. Environments that allow the expression of these phenotypes have been termed obesogenic
(17).
Hayes et al. have suggested that humans, prior to the
development of efﬁcient tools and agriculture, had a very
high physical activity level (PAL, that is, total daily energy
expenditure divided by basal metabolic rate) of 3.2 (18), a
value no contemporary population can aspire to. Contemporary foraging groups have much lower PALs, ranging
from 2.1 to 1.4, while simple agriculturalist societies have
PALs that range from 2.3 to 1.5 (19). This compares with
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PAL values ranging between 2.2 and 1.2 among urban
populations in industrialized nations (19).

Obesity and the life course
Increases in survivorship and lifespan duration in industrialized nations with high prevalence rates of obesity suggest
that human genotypes for obesity are not incompatible
with present environments of good food security and sedentary lifestyle (20). This view has been challenged by
Olshansky et al. who suggested that life expectancy at birth
(LEB) in the USA may decline by up to 5 years in the ﬁrst
half of the 21st century unless the rising rates of obesity
are controlled (21). American Samoa and the Cook Islands
have obesity rates far in excess of the USA (22). However,
LEBs of both populations have undergone stasis in the past
decade (after more than three decades of increase), while
mortality associated with obesity-related chronic diseases
among adults of productive age has increased, and mortality among young children has declined (23,24). In the
1990s, 61% and 70% of American Samoan men and
women respectively were classiﬁed as obese [body mass
index (BMI) ≥ 32 kg m−2] (25,26), while a reanalysis of
BMI data for adult Cook Islanders (27) identiﬁes 39% of
males and 47% of females to be similarly classiﬁed by the
same cut-off.
Early pubertal development is linked to overweight and
obesity in adolescents in the USA (28). In addition, girls
exposed to familial distress or living in dysfunctional
households have been shown to have earlier age at
menarche (29,30), while physical and verbal abuse in childhood has been shown to be associated with adult obesity
(31). While body fatness in females is a prerequisite for
fertility (9), obesity and the insulin resistance that often
accompanies it are associated with reproductive complications, including menstrual dysfunction, anovulation and
miscarriage among adults (32). Increased rates of obesity
among British adolescents are likely to enhance the biological potential for teenage conceptions into the future, while
increased obesity rates among women will reduce fertility
rates biologically (32) and by low marriageability (33).
Conversely, marriage rates inﬂuence obesity rates; entry
into marriage is associated with weight gain, while exit from
marriage results in weight loss, but of a lower magnitude
(34). In the USA, getting married adds an additional 3.1 kg
body weight across the ﬁrst decade after marriage relative to
the study average, and a further 0.25 kg per decade of marriage subsequently (34). This is equivalent to an increase in
BMI of 1.2 kg m−2 in the ﬁrst decade after marriage.

Obesogenic environments
The term ‘obesogenic environment’ was coined by Swinburn et al. who argued that the physical, economic, social
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and cultural environments of the majority of industrialized
nations encourage positive energy balance of their populations (35). Human exposure to such environments is problematic because, while the energy balance equation is
simple (energy intake in excess of expenditure equals
weight gain), avoidance of exposure is not. Considerable
dietary and work seasonality has been removed in industrialized societies and replaced by 7-day schedules of activity and diet that revolve around industrial production. Such
industrially scheduled patterns started to become obesogenic when good food security was achieved (at least at
the level of the total population), and cheap transport
became available to the masses, in the past 40 years or so.
The decline in physical activity in industrialized societies is
well documented (36,37) and as important as food security.
It is, however, discussed elsewhere in this review (see Fox
and Hillsdon).
Food security is ‘the physical, social and economic access
to sufﬁcient, safe and nutritious food that meets the dietary
needs and food preferences of a population, for an active
and healthy life’ (38). Price constrains food choice and
purchase among poorer sectors of many industrialized societies, making obesity an issue of food security, and ultimately one of human rights (currently the Ofﬁce of the
United Nations High Commissioner on Human Rights on
the Right to Food has its focus on food availability, hunger
and malnutrition (39), but given the deterioration of health
because of obesity in many nations, malnutrition because
of overconsumption is a logical next step). In poorer
nations, socioeconomic status and obesity are positively
related. In industrialized societies, the relationship is
inverted. The latter has been linked to dietary energy density and energy cost of foods (40,41). In the USA, diets that
are more energy-dense cost less (42). In recent years, the
prices of fresh fruit and vegetables have increased as proportions of disposable income, while those of reﬁned
grains, sugars, and fats have declined (43). Class differences
in obesity-relevant health behaviours have also been
evoked to explain the inverse relationship between socioeconomic status and obesity (44–46). They are not universal explanations because they do not explain the emergence
of class-based health behaviour. However, obesity may be
a consequence of the psychosocial impact of living in a
more hierarchical society. In an ecological study of obesity
in 21 developed nations, Pickett et al. found income inequality to be positively associated with energy intake and
obesity (47).
Time constraint, particularly in relation to female
engagement in the workforce, and the demand for convenience in food has seen the emergence and rise in demand
for pre-packaged foods with very short preparation times
(48), and of food consumption away from the home
(49,50). The demand for convenience in food follows
trends of increased outsourcing of aspects of the domestic
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economy in industrializing, industrial and post-industrial
society, which also includes parenting (childcare, school
and children’s activities) and cleaning. The outsourcing of
food preparation and demand for convenience has also
seen decreased structure of meals and increased snacking
in various industrialized nations (51,52). Snack foods are
often (but not universally) densely caloric, prepared, processed and packaged foods (53). Snacking often takes place
without feeling physically hungry (54,55), especially when
distracted by an external stimulus, such as watching television (56). It is also more difﬁcult for humans, when they
are distracted, to accurately monitor how much they have
eaten (57).
Convenience in food is also expressed in the emergence
of fast food. Eating at fast-food restaurants is positively
associated with having children, a high-fat diet, and high
BMI, but negatively associated with vegetable consumption
and physical activity (58). Accessibility of such restaurants
is also predictive of their use (58). Bandini et al. however,
found that obese adolescents in the USA eat no more fast
food than non-obese adolescents, emphasizing that excess
energy intake may come from a variety of food sources,
including snacks (59).
Cultural feasting is something common to all societies,
and does not disappear with industrialization or modernisation. Among urban Samoans, obesity has been attributed
to adherence to regular traditional cultural feasting practices while living a more sedentary lifestyle (60). In many
parts of the world, Christmas has become an event of
conspicuous consumption, in which food is central. Christmas feasting has been associated with weight gain in
Sweden (61) and Ireland (62).

Perceptions of body size and obesity
Across history and to the present day, individuals and
groups of privilege have been able to display embodied
wealth by way of above-average body size, including
weight and fatness (63,64). In a cross-cultural comparison
of appropriate body size in different traditional societies,
Brown found that the vast majority of them favoured
plumpness as being attractive (65). A number of societies
in which the prevalence rate of obesity has risen in recent
decades and that previously were shown to desire and/or
accept larger bodies and obesity now show a preference
for thinner bodies. These include majority populations in
the USA (66) and the European Union (67), as well as
among African–American girls (68), Paciﬁc Islanders (69–
72) and urban Native American youth (73). Among Europeans, the desire for thinner body size is increasingly
observed in children and adolescents and is not conﬁned
to females of upper socioeconomic status (68,74–76).
While high cultural valuation of body fatness might contribute to the emergence of obesity, it may cease to do so
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in subsequent generations in populations with high levels
of obesity.

Conclusions
It is almost inevitable that obesity should have emerged as
a major human biological phenomenon in the environments that have been constructed in industrialized nations
during the past 60 years, and which have been transferred
across the world with industrialization and modernisation
since. It is a disorder of convenience, as the needs of
humanity in industrialized nations are served with ever
more convenient work, leisure and food-getting. Because
of the diverse contexts in which obesity has emerged and
the complex environments in which it persists, it is unlikely
that there will be a ubiquitous reversal in the trends of
obesity prevalence in the near future. Indeed, the ceiling on
the potential for obesity in the majority of the worlds’
populations is far from having been reached. However,
obesity is also an outcome of cultural and symbolic overvaluation of food in the context of plenty; and such overvaluation declines among subsequent generations born into
times of plenty.
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