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Abstract Obesity represents an important public health
concern and has negative health and social consequences.
Epidemiological and observational studies have contributed
to highlighting the multifactorial and complex etiology of
obesity. Among the social components of the obesity epi-
demic the following appear to be the most relevant: assor-
tative mating, parental age, socio-economical status and
educational level, body dissatisfaction, sleep conditions,
sedentary environments by build neighborhood, energy sav-
ing devices, work occupation and alcohol consumption. The
assortative mating and parental traits (age, education level)
have shown an important influence on the weight of chil-
dren. In turn, sleep deprivation may reduce the energy
expenditure and increase food intake, which can explain a
relation with obesity. Body dissatisfaction in childhood and
adolescence seems to increase the risk of obesity in adult-
hood. The low physical activity and spent sedentary time
can be associated with unfavorably built environment, in-
cluding low walk ability, unsafe playgrounds and pedestrian
pathways. Moreover, the obesity per se, over time, may
reduce physical activity level and social ability as well as
influence in assortative mating, and subsequent intergenera-
tional obesity condition. All findings together demonstrated
that social components of obesity are as complex as itself. In
summary, more studies concerning social, cultural and
environment traits are needed in order to assess the
effect of excessive adiposity in its own occurrence and
chronicity. In addition, it is urgent to include obesity
prevention as a relevant topic on the public health
agenda in developing countries.
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Introduction

The occurrence of overweight/obesity, disorders-related
complications with lost in the quality life has increased over
time [1]. Often, the energy balance (energy intake and
energy expenditure) has been considered as a main cause
of obesity. However, obesity is a multifactorial disorder with
gene-environment interaction, where existing treatments
have yet failed [2, 3ee, 4e°].

The environment domain of obesity includes assortative
mating, parental traits (e.g., age, education), body image,
sleep condition, physical activity/sedentary lifestyle, alcohol
consumption among several others (Fig. 1). All of them may
act correlated and synergy to promote or prevent to excessive
accumulation of body fat [4ee, Se, Gee, 7, 8¢, 9]. In contrast,
obesity can lead to social inabilities, such as absenteeism,
body dissatisfaction, depression, low self-esteem, low-
income, discrimination and stigmatizing attitudes [10—13].

Taken together, this review presents some aspects of
social components of obesity in order to discuss the most
current scientific literature about this relevant and unclear
topic. Table 1 gives an overview on relevant findings,
concerning the social components in development of obesity.

Assortative Mating and Intergenerational Effect

Assortative mating occurs when men and women do not
mate at random with respect to phenotypic (e.g., height, age)
and cultural traits (e.g., religious, education) [14]. In this
case, the assortative mating also can occur according to
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Fig. 1 Relationships of social
components in the obesity
etiology
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body weight or body fat, where human obesity would ag-
gregate within families and increase its prevalence.

Recently, a total of 4,788 trios (father, mother, and child)
from the general population-based Northern Finland Birth
Cohort were investigated regarding the relationship between
parental overweight history and weight gain in their children
from pregnancy to 16 years old. Interestingly, when both
parents' had long-term overweight (BMI>25 kg m?), before
pregnancy and after 16-year follow-up, the children had
higher risk of overweight, indicating an intergenerational
transmission of obesity [15]. Other studies have also corre-
lated pre-marital BMI, assortative marriage with the inter-
generational effect on obesity [16, 17].

In the Longitudinal Study of Trios there were also big
differences in BMI among the daughters grouped according
to mothers' category of BMI and among the sons grouped
according to their fathers' BMI, but not their daughters [5¢].
In addition, the risks of obesity at 8-year follow-up were
ten-fold and six-fold greater in girls and boys if the same-
sex parent was obese, regardless of birth weight of the child
[5¢]. In contrast, the metabolic z score (from HOMA-IR,
triglycerides, and total cholesterol: HDL-c ratio) of the
overweight/obese girls at 13 years was 14-fold greater than
that of the normal-weight girls, but parental BMI had little
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influence on this outcome, suggesting own weight gain
potentially increase the risk for metabolic disorders rather
than that of their parents [18]. This hypothesis applies at
least directly, since parental overweight had indirectly
contributed to overweight occurrence.

If on one hand these findings confine the children to
obese same-sex or both parents, considering obesity as a
transmissible component, on the other hand the studies are
not enough, and present some limitations, in view of the
complexity in the obesity etiology. In this context, almost all
previous studies used body mass index (BMI) as a measure-
ment of obesity, the investigated relationships have not
considered recognized assortative mating traits, such as
age or social class [19, 20], and environment factors (physical
activity, social and economic conditions, etc.) [4ee, 21].

Parental Age

Population based cohort studies have provided growing
evidence that advanced parental age at conception also
might be associated with an increased risk of common and
complex disorders [22]. Few studies have focused on the
relationship regarding the paternal age at conception and the
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Table 1 Relevant findings, concerning the social components in development of obesity, obtained in the last three years

Author [ref.] Social components

Subjects/methods

Observations/main findings

Pérez-Pastor et al. Assortative mating

[5¢] and intergenerational effect

Jadskeldinen et al. Assortative mating and
[15] intergenerational effect

Cuypers et al.
[82]

Body dissatisfaction

Mond et al. [32¢] Body dissatisfaction

Cho et al. [36¢] Body dissatisfaction

Toor et al. [40°] Sleep conditions and

circadian rhythm

Benedict et al. Sleep conditions and
[41ee] circadian rhythm

Briton et al. [54]  Sedentary lifestyle

Lakerveld et al.
[60°]

Sedentary lifestyle

Hoehner et al. Build environments

[65¢]

Bergmann et al.
[80]

Alcohol consumption

Longitudinal study of trios; n=226
child-mother-father trios from
Plymouth (UK); children followed
up for four annual time points
(5 to 8 years)

Northern Finland Birth Cohort;
n=4,788 child-mother-father trios;
children followed up from birth to
16 years-old

Hunt study; n=1,196 normal
weight adolescents (13—19 years)
followed up as young adults
(24-30 years)

Prospective, epidemiological study;
n==806 girls (n=440) and boys
(n=366), 11-13 years,
followed up for 5 years

Cross-sectional study; n=631 students
(349 boys and 282 girls);
age = fifth and sixth grade students

Case—control study; n=45 bariatric
surgical patients (45.8+2.0 years)
and 45 gender-matched non-obese
controls (41.0£2.4 years)

Randomized and balanced crossover
study; n=14 healthy male
(22.6+0.8 years)

Women's Health Study; n=19,003
women followed up nearly 12 years

Australian Diabetes, Obesity and
Lifestyle Study (AusDiab); n=2,191
men and 2,650 women (=25 years)
were followed up for five years.

Cross-sectional analysis; n=16,543
adults (5017 women, 11,526 men);
age = 18-90 years

European Prospective
Investigation into
Cancer and Nutrition (EPIC) study;
Cross-sectional study; n=99,381
men and 158,796 women

The risk of obesity at 8 years was ten-fold
greater in girls and six-fold greater in
boys if the same-sex parent was obese

Parental pre-pregnancy obesity
(mother or father) was strongly
predicted offspring overweight

Adolescents who perceived themselves as
overweight had a mean difference in
overall weight gain (delta BMI)
that was 0.88 BMI units larger than
those who did not report
self-perceived overweight

Associations between obesity and
impairment in emotional well-being,
where these occur, are likely to be due
to the effects of weight-related body
dissatisfaction

Body image distortion can lead
preadolescents
to develop stress about obesity and
unhealthy dieting practices, despite
similar obesity indices to those without
distorted body images

Individuals with extreme obesity, compared
to the non-obese, obtained less sleep and
experienced poorer sleep quality. Bariatric
surgery improved sleep duration and quality

One night of sleep deprivation acutely
reduced energy expenditure in healthy men

7,865 women became overweight or obese.
The highest categories of vigorous-intensity
leisure time PA (>2,000 kcal/wk) and
total leisure time PA (>3,000 kcal/wk)
were protection factor for obesity

Men and women with abdominal obesity
reduced their PA levels in 34.2 % and
38.1 %, respectively. Women, but
not men, with higher levels of TV-viewing
time had higher risk for reducing
PA levels, independent of abdominal obesity

Neighborhood walkability was associated
with more PA/ less driving time as well
as higher cardiorespiratory fitness levels
and lower BMI

BMI and waist circumferences values were
significantly increased in those men and
women who heavily consumed alcohol
(>60 and 24 g/day, respectively)

risk of obesity. Three studies showed no significant associ-
ation between paternal age at birth and the risk of obesity
[23-25]. Only one study showed a positive association, but
no adjustment was made for background factors [26]. In this
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sense, Eriksen et al. [9] showed the relationship between
paternal age at birth and the occurrence of obesity in young
adulthood. For comparison, they also analyzed the relationship
between maternal age at birth and the occurrence of obesity.
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The risk of obesity in young Norwegian men increases with
advancing paternal age at birth but does not increase with
advancing maternal age at birth. Men who were born to
teenage mothers had an increased risk of obesity. The preva-
lence of obesity and the prevalence of overweight varied with
maternal age at birth. Both the prevalence of obesity and the
prevalence of overweight had a maximum at a maternal age of
less than 20 years and a minimum at a maternal age of 25—
29 years [9]. The increased risk of obesity and overweight
among men born to teenage mothers may be due to a range of
psychological and socioeconomic factors. Teenage mothers
often come from a socially disadvantaged background [27].
Adolescent pregnancies are often unintended and may cause
educational disruption and family conflicts. The children of
teenage mothers have an increased risk of developmental
delay and behavioral disorders [27]. These circumstances
may have consequences for the children’s eating habits and
level of physical activity.

Socioeconomic and Education Level

Individual socio-cultural determinants such as parental edu-
cational level are known risk factors for childhood over-
weight/obesity and sedentary behaviors. The inverse
association between parental education and higher adiposity
in childhood may have several explanations, including rela-
tion with lower socio-economic status and its influence on
knowledge and beliefs key to healthy lifestyles [28]. Although
some studies [29, 30] found a stronger association between
maternal educational level and childhood overweight, other
did not identify such outcome [31]. Furthermore, in the last
study, only father’s educational level remained a signif-
icant multivariable analysis for boys. A reason that may
explain this result is the fact that mothers usually have
more responsibility and influence in feeding practices of
infants and very young children [31].

According to the government’s annual comprehensive
report on Americans’ health [7], people with higher levels
of education have lower rates of obesity compared to those
with less education and lower income levels. In 2007-2010,
higher levels of education among the head of household
resulted in lower rates of obesity among boys and girls 2—
19 years of age. In households where the head of household
had less than a high school education, 24 % of boys and
22 % of girls were obese, while those with bachelor’s degree
or higher as the head of household, obesity prevalence were
11 % for males aged 2—19 years and 7 % for females.
Moreover, women 25 years of age and over with less than
a bachelor’s degree were more likely to be obese (39-43 %
than those with a bachelor’s degree or higher (25 %)
between 2007 and 2010. In summary, obesity preva-
lence among adult males did not vary consistently with

level of education, but women and children appear to be
more vulnerable.

Body Dissatisfaction

Emotional well-being is a particularly important component
of overall health and well-being during childhood and ado-
lescence, in that the chronic medical conditions often affect
physical health in adulthood and are comparatively uncom-
mon earlier in life. Due to the increased prevalence of
obesity in many countries in recent years, weight-related
impairment in the emotional well-being of children and
adolescents has come to assume greater significance in
obesity research [32¢].

The prevalence of obesity has increased as well as the
social pressure for thinness and the associated stigmatization
of obesity and thus, the discrepancy between desirable body
weight and actual body weight has increased. This may
easily cause distress and perceived psychosocial stress and
in turn has been found to increase adiposity, especially
central obesity [8ee, 33].

Numerous studies have documented an association between
obesity and various forms of psychological distress, including
anxiety and depressive disorders. However, the timing and
direction of the relationship between obesity and psychological
distress remain controversial. Some evidence suggests that
obesity in childhood and adolescence increases the risk of
developing mood or anxiety disorders in adulthood. Other
studies have demonstrated that depressive symptoms,
particularly if they occur early in life, increase the
likelihood of obesity in adulthood, though prospective
longitudinal studies are limited [13].

Mond et al. [32¢] suggested that associations between
obesity and impairment in emotional well-being, where
these occur, are likely to be due to the effects of weight-
related body dissatisfaction. This appears to be the case for
both boys and girls and during both early and late adoles-
cence. The findings are consistent with the view that body
dissatisfaction is crucial to the health and well-being of
children and adolescents who are overweight and sug-
gest that psychological distress associated with negative
body image may warrant greater attention in developing
programs to reduce the individual and community health
burden of obesity.

Duncan et al. [34] revealed that overall, adolescent girls
from a diverse range of ethnic groups tended to be poor at
accurately classifying their weight status. The presence of
weight misclassification across the range of body fat cate-
gories (normal weight girls perceiving themselves as over-
weight and girls with high body fat perceiving themselves as
normal or underweight) shows the conflicting issues of body
size perceptions that exist in this group. Thus, interventions
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in this subgroup of the population should focus on deliver-
ing clear, consistent messages that promote a healthy weight
rather than simply weight loss.

Cuypers et al. [8+] investigated whether self-perceived
overweight in normal weight adolescents might have an
impact on the development of their weight into young
adulthood and showed that during the 11-year follow-up
period, adolescents who perceived themselves as over-
weight had a mean difference in overall weight gain (delta
BMI) that was 0.88 BMI units larger than those who did not
report self-perceived overweight. Additionally, adjusted for
all relevant confounders, adolescents who reported self-
perceived overweight had a higher gain of 0.66 BMI units
than those, who did not report self-perceived overweight.
Wilkosz et al. [35] showed that adolescents whose BMI was
in the 85th percentile or higher were almost three times
more likely to report body dissatisfaction than were adoles-
cents whose BMI was below the 85th percentile.

Cho et al. [36°] showed that physical and psychological
well-being of pre-adolescents can be harmed by overestimating
one’s weight more than by being overweight. Children who
overestimated their own weight had significantly greater weight
dissatisfaction and interest in losing weight than those with a
normal weight perception despite a similar BMI to the normal
weight perception group. Moreover, the questioners answered
“to look better” and “for easier movement” as reasons for
dieting, which could be unhealthy and unreasonable, consider-
ing similar BMI to those in the normal perception group.
Subjects who overestimated their own weights had significant-
ly higher scores for “easily get annoyed and tired” than those
without a distorted body image, suggesting an association
between unjustified overestimation of their weight with at least
one of the depression symptoms.

The correlation of obesity and poor body image raise a
special concern because dissatisfaction with one’s body has
been reported to be a powerful risk factor for the development
of eating disorders. Body mass is known to be the biologic
characteristic that relates most strongly with body image. If
children or adolescents have low self-esteem or body image
issues, they could be at risk for engaging in unhealthy eating
behaviors if they consider their BMI calculation as high [37].

Cuypers et al. [8+¢] revealed that self-perceived overweight
during adolescence may affect development of weight from
adolescence into young adulthood. This highlights the impor-
tance of focusing also on body image in public health inter-
ventions against obesity, favoring a “healthy” body weight,
taking into account natural differences in body shapes.

Sleep Conditions and Circadian Rhythm

Sleep is a fundamental and natural process and yet the exact
purpose of sleep and its effects on health and disease remain
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to be fully elucidated [38]. Sleep deprivation is a common
phenomenon in today’s society. Over the last 50 years,
daily sleep duration in adolescents and adults decreased
by 1.5-2 hours, and more than 30 % of Americans
between the age of 30 to 64 years old report less than
6 hours of sleep per night [39, 40e].

Epidemiologic and observational studies indicate that a
decrease in nocturnal sleep duration is associated with
higher risk of developing metabolic syndrome, diabetes
and obesity [6°, 38, 41, 42-46] by reducing the energy
expenditure and increasing the appetite and the food
intake [41ee, 47]. Furthermore, short sleep duration and
disordered sleep have been linked to numerous adverse
metabolic changes, such as dysregulation of multiple
hormone axes, reduced insulin sensitivity, insulin resistance,
glucose intolerance, reduced leptin and augmented
ghrelin levels [6ee, 41ee, 42, 48].

Benedict et al. [41¢] showed that one night of sleep loss
induced a decrease in energy expenditure under resting and
postprandial conditions during the subsequent daytime pe-
riod. A drop in energy expenditure because of sleep loss
may constitute a mechanism that, in conjunction with de-
creased physical activity and an increased food intake after
sleep deprivation, may foster the association between chronic
sleep curtailment and obesity.

Park [49] observed that there was an inverse linear rela-
tionship between BMI and sleep duration in South Korean
adolescents. The average BMI was highest among those
who slept less than 5 hours per night, and lowest among
those who slept 8 hours or more per night. The results
indicated an inverse relationship between sleep duration
and being overweight or obese.

St-Onge et al. [6°¢] assessed energy balance during peri-
ods of short (4 h/night) and habitual (9 h/night) sleep in
normal-weight men and women and found that the partic-
ipants consumed more energy on day 5 during short sleep
(2813.6+593.0 kcal) than during habitual sleep (2517.7+
593.0 kcal; P=0.023). This effect was mostly due to in-
creased consumption of fat (20.7+37.4 g; P=0.01), notably
saturated fat (8.7+20.4 g; P=0.038), during short sleep.
Resting metabolic rate (short sleep: 1455.4+129.0 kcal/d;
habitual sleep: 1486.5+129.5 kcal/d; P=0.136) and total
energy expenditure (short sleep: 2589.2+526.5 kcal/d;
habitual sleep: 2611.1+529.0 kcal/d; P=0.832) did not
differ significantly between sleep phases. These data
show that a reduction in sleep increases energy and fat
intakes, which may explain the associations observed
between sleep and obesity.

Toor et al. [40+] showed that sleep duration among bariatric
surgical patients is considerably less than that of individuals
who are non-obese. Bariatric surgical patients prior to surgery
obtained an average of 6 h of sleep per day. Such sleep
durations are more than an hour less than those of their non-
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obese counterparts who slept for an average of 7.2 h. Sleep
durations of the bariatric surgical patients, of the non-obese
controls, or of the combined groups were significantly and
inversely associated with body size, such that individuals
with the least amount of sleep were most likely to be
overweight or obese.

Endogenous circadian rhythms are controlled by the cen-
tral circadian pacemaker in the suprachiasmatic nucleus of
the hypothalamus, and these rhythms help to synchronize
molecular circadian clocks in peripheral cells and tissues.
Peripheral clocks optimize physiological functions to match
daily patterns of behavior, such as feeding, activity, and
sleep. Suboptimal alignments between endogenous circadi-
an rthythms and daily behaviors occur in many millions of
people who perform shift work, and this circadian disruption
may contribute to the known adverse health consequences
of shift work, including fatigue and poor sleep, gastrointes-
tinal complaints, detrimental metabolic changes, and in-
creased risks of developing obesity and diabetes [42].

In humans, acute (a few days) misalignment of the nor-
mal circadian phases at which sleep and meals occur causes
higher postprandial blood glucose, despite higher insulin
concentrations in the blood. The magnitude of hypergly-
cemia was comparable to a prediabetic state in a third
of these individuals [50].

Chronic shift work is correlated to increased BMI and risk
of developing metabolic syndrome. It further affects the se-
cretion of endocrine factors such as melatonin, growth hor-
mone, prolactin, leptin and glucocorticoids, all of which
impinge on metabolic homeostasis. It has been proposed that
chronic sleep disruption may be the cause in the incidence of
metabolic dysregulation and obesity in shift workers [51].

Both sleep patterns and circadian rhythms change pro-
foundly with age. Older people experience less sleep, more
frequent awakenings, a reduction of slow wave sleep, and
blunting of the amplitudes of circadian rhythms such as core
body temperature and activity. Also, the phase relationships
between those rhythms and the timing of sleep change with
age. Given the possible adverse metabolic changes
caused by short sleep and circadian disruption, it is also
plausible that the sleep and circadian changes with age could
contribute to the increased incidence of obesity and diabetes in
the elderly [42].

Mechanisms responsible for the link between sleep loss
and obesity are unclear. Investigators found that shortened
sleep duration is associated with a number of hormonal
changes that favors fat accumulation, including an increase
in ghrelin, a reduction in leptin and in the ratio of leptin to
ghrelin, an increase in evening cortisol, reduced insulin
sensitivity, a decrease in growth hormone, and among cer-
tain ethnicities, a decline in adiponectin. Altogether, such
changes increase appetite, reduce energy expenditure, and
alter fat metabolism in a manner that increases adiposity. In

these ways, sleep loss contributes to weight gain and obesity.
Obesity, in turn, causes physical, emotional, and environmental
conditions that interfere with sleep quality and duration, setting
in motion a vicious cycle whereby sleep loss “begets” obesity
and obesity “begets” sleep loss [40¢].

Sedentary Lifestyle

Physical activity (PA) is a recognized prevention factor for
chronic adiposity accumulation. Currently, researchers has
proposed a gene-interaction mechanism of PA practice,
since those considered physically active have presented
attenuated effect of the polymorphisms related-obesity, in
particular, the fat and obesity associated (F7O) gene in
children and adults [3e, 52, 53].

However, the balance between PA practice and sedentary
behavior is as complex as the obesity etiology. In this sense,
the fast changes in environmental and behavioral traits over
the last decades have contributed to energy expenditure
reduction. Technological advances, built environment, inac-
tive transports and occupations, and social network have
impacted the way we live at home, work and children
education, leading to reduction in level and duration of PA
in daily life as well as an increase in sedentary activities.

In fact, intensity, duration, and total leisure time of PA
have synergy and independently reduced the risk for over-
weight/obesity in women and men [54-56]. In contrast,
sedentary behavior, with mostly sitting occupation or
screen-time (watching TV, using computer, and playing
electronic games), has increased this risk in children and
adults [4ee, 21, 57, 58], regardless of physical activity. In
children, sedentary lifestyle was positively associated with
fat infiltration within skeletal muscle during growth, which
could contribute to obesity-related metabolic disorders [59].
In addition, TV-watching more than two hours per day was
associated with decreased fitness, lowered scores for self-
esteem and pro-social behavior, and decreased academic
achievement, besides increased risk for obesity [4¢¢]. Thus,
sedentary time should be highlighted as an independent risk
factor in order to prevent obesity.

Moreover, Lakerveld et al. [60¢] found a reduction in physical
activity of 34 and 38.1 % in men and women, respectively, with
abdominal obesity (>102 cm and >88 cm, respectively) com-
pared to those with a normal waist circumference. In fact,
overweight/obesity have been shown to be associated with
decreased probability of meeting the recommended physical
activity levels, by having more barriers to physical activity and
spending more time in sedentary behaviors [57, 61].

Interestingly, women but not men, with higher levels of
TV-viewing time (>4 h/d) had a higher decrease in physical
activity levels during 5-year follow-up, independent of ab-
dominal obesity [60¢]. In a previous study, women had also
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reported more time spent in TV-viewing and other
leisure-time sedentary behaviors than men [62]. These
findings indicate that more exposure to sedentary behav-
iors and low leisure-time PA among women increases
their risk for continuous and worsening obesity and
morbidities-related.

Build Environments

Unfavorably built environments including low walk ability,
insecurity, small number of green parks, playgrounds and
pedestrian pathways, and easy access to high-calorie density
beverages/food can stimulate sedentary behavior and
low physical activity as well as high energy intake, with
subsequently development of obesity in specific city or
countries’ regions.

In this sense, the increase in the walking pathways in
neighborhoods has been associated with higher active trans-
port [63, 64], lower incidence for overweight/obesity [65¢,
66], and an improvement in cardiorespiratory fitness in
adults and elderly people [65¢]. In fact, the Institute of
Medicine has identified improvements to the built environ-
ment that can encourage walking and bicycling, such as a
well-connected network of off-street trails and paths and
paths connecting destinations for such activity, as a priority
[67]. For example, the building of a 6-block walking path
plus school playground installation also resulted in reported
increased physical activity in a low-income neighborhood of
African Americans [68].

In another study with 1,818 randomly assessed Nigerian
adults living in high and low socioeconomic neighborhoods,
low residential density and poorly maintained pedestrian
pathways were associated with overweight in men, while
high traffic making it unsafe to walk was associated with
overweight in women [69]. In the Quebec Adipose and
Lifestyle Investigation in Youth Cohort, social fragmenta-
tion, defined as the breakdown of social bonds between
individuals and their communities, was associated with re-
duced walking among women [70]. These findings suggest
an interaction between motivation for PA or sedentary be-
havior, socioeconomic neighborhoods and gender.

For children, the safety in the traffic and neighborhoods
as well as playground/parks accessibility have been strate-
gies proposed to stimulate outside PA and reduced screen-
time [21, 71-73]. In addition, socially cohesive neighbor-
hoods may influence youth PA by facilitative enforcement
of healthy norms, community awareness of programs and
facilities, collective action to improve the local area and
limiting crime and disorder [74]. Taken together, current
studies show that the encouragement for PA can be little
effective, if it is not associated with strategies for adequate
and safe buildings for its practice.
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Alcohol Consumption

In a meta-analysis, a reasonable alcoholic drink consumption
(=20 g/d) decreased 20 % of CVD risk, while an alcohol
drinking higher than 89 g/d increased the risk, presenting a
J-shape relationship between alcohol drinking and CVD-
related mortality [75]. The moderate consumption of alcohol
(5-30 g of alcohol/d) also has been associated with lower risk
of T2D, suggesting a U-shape relationship [76]. These previ-
ous findings have justified moderate alcohol consumption as a
health custom. In contrast, heavy alcoholic drinking and alco-
holism have been associated with weight gain in adults [77,
78] and moderate to heavy drinking with weight gain in
adolescents [79]. In addition, women drinking >24 g/d of
alcohol had presented additionally abdominal obesity, when
alcohol was from beer rather than wine source [80]. Moreover,
postmenopausal women who reported a moderate consump-
tion of wine have a reduced risk for becoming overweight/
obesity over seven years, but not those who drank beer and
liquor [78]. The findings suggest that chronic and high alcohol
consumption can lead to positive energy balance, with in-
creased obesity risk, while moderate alcohol consumption
from specific alcoholic beverages could prevent it. However,
more studies are needed to clarify this relationship, taking into
account other related-behaviors, such as dietary pattern, PA
behavior, genetic predisposition, etc.

Conclusion: Implication and New Perspectives

The etiology and treatments of obesity have been thoroughly
investigated. The advances in technologies helped us better
understand the molecular/metabolic mechanisms involved in
the obesity etiology and related disorders. However, the inci-
dence and degree of obesity have been increasing each day in
the world, and, unfortunately, the strategies of modification of
lifestyle and medicaments have failed in the treatment of this
epidemic non-communicable disease.

In this sense, social components are as complex and
important as other risk factors for obesity, and this review
incites some implications and news research:

— Obesity per se, over time, may reduce PA level and
social ability, exacerbating the low energy expenditure.
Obesity also appears to influence assortative mating, and
subsequent intergenerational obesity condition. Even so,
obesity condition time may have more implication to its
prevalence that we understand, associated with molecular
(e.g., epigenetics) and parental characteristics (e.g.,
parental age and education). More studies must correlate
social and metabolic/molecular components of obesity in
order to assess the effect of excessive adiposity in its own
occurrence and chronicity.
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— Longitudinal studies should explore the relationship
between body image and/or body dissatisfaction and
future weight status in order to determine whether ac-
curacy of weight perception may lead to weight change.

— During sleep deprivation, even small undetectable
changes in components of energy expenditure in the
short term can have a larger effect over the long term.
To explore this area, further studies using appropriate
methodology and under relevant conditions in terms of
sleep length and duration are needed in order to mimic-
real life condition of an average short sleeper.

—  Strategies for reducing sedentary lifestyle should take
into account gender and age traits and include a built
environment that provides safety, a beautiful place, and
structural condition to nice playing or walk ability, thus
increasing outside PA and reducing screen-time.

— The results also reinforce the urgent need to include
obesity prevention as a relevant topic on the public
health agenda in developing countries; improve the
access of all social classes in these countries to reliable
information on the determinants and consequences of
obesity; and design and implement consistent public
actions on the physical, economic, and socio-cultural
environmental that makes healthier choices concerning
diet and physical activity feasible for all.

In summary, more studies concerning social, cultural,
environment traits are needed in order to assess the
effect of excessive adiposity in its own occurrence and
chronicity. In addition, it is urgent to include obesity
prevention as a relevant topic on the public health
agenda in developing countries.
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