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INTRODUCTION

ABSTRACT

Gender is an important risk factor for the development of obesity. Female gender
is associated with twice the risk of being overweight or having obesity. Women
are also at higher risk for developing obesity-related physical and psychological
comorbidities and have a twofold higher mortality risk than overweight men.
Several risk factors have been described to explain the gender bias associated
with an obese phenotype and these disparities have far-reaching implications on
the medical, psychosocial, and the economical impact of an individual. Despite
extensive awareness about gender differences related to obesity, this is still
considered as an unchartered territory in obesity medicine. This is probably
because of the complex multiple dimensions involved with the understanding of
subject coupled with the lack of composite outcomes measures that could assist in
the study of these factors. In this scoping review, we share the existing literature
regarding the magnitude of gender disparities and gender discrimination in people
living with obesity. We describe key factors leading to this gender bias and the
impact of this discrimination on the psychological, social, and metabolic health
of a given individual with obesity. We also discuss the possible implications of
gender disparities on treatment of obesity which may help reduce the current
mortality gap between overweight women and men.
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that could assist in studying impact of gender on people

T o minimize gender inequality, in all spheres of life
is a hallmark of human development. Significant
progress in this regard has been made following the
Beijing Declaration in 1995.1" Nevertheless, gender
discrimination is still a reality in many developing
countries and is a major concern pertaining to those
affected by medical disorders. A greater depth of
understanding on this subject with respect to specific
disease conditions would help to further minimize this
mismatch.

Despite extensive awareness about gender disparity
over the past two decades, this is still considered an
unchartered territory in the field of obesity medicine.
This is probably because of the complex multiple
dimensions involved with understanding these subjects
coupled with the lack of composite outcomes measures
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living with obesity.”) Moreover, obesity is determined
by a complex interaction between genetic predisposition,
psychologic makeup, and environmental factors.>*
Figure 1 details the complex interaction between gender
inequality and the pathogenesis of obesity.

In this scoping review, we discuss the magnitude of
gender disparities and gender discrimination in people
living with obesity. We describe the key factors that
possibly lead to this gender bias and detail the impact
of this discrimination on the psychological, social, and
metabolic health of a given individual with obesity.
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We also explore its possible implications on obesity
treatment and propose future research questions based
on the knowledge gaps we have found.

EPIDEMIOLOGY

The gender differences in the prevalence of obesity
are well studied. The current evidence supports that
female gender is a potential risk factor for developing
obesity.>¢1 A study across 68 countries demonstrated that
gender inequalities were associated with obesity in both
developed and developing European countries.!” Another
study, across developed nations, showed that gender
inequalities were more noted in the lower socioeconomic
status.®! Inequalities in literacy and poverty have also
been demonstrated in women living with obesity in
several studies.”'” This is especially relevant in many
nonindustrialized developing countries where the role
of environmental influences on gender health may be
significant.!'1?]

A contemporary study from the Asia-Pacific region
examined 1178 participants for gender differences with
respect to obesity and its associated cardiometabolic
risk factors.'3) The Asia-Pacific guidelines were used
to define obesity. Women were found to have a higher
age-adjusted central obesity in about half of the subjects.
Moreover, significant sex differences were found
among different cardiometabolic risk factors across
different levels of central obesity. It was also noted
that women had 2.5 times more likelihood of having
central obesity compared to men, after adjustment of
the cardiometabolic and sociodemographic determinants.
Similar findings have been replicated in other south
Asian studies.!'+18

ETIOPATHOGENESIS AND PRESENTATION

Gender-based differences in food craving have been
studied extensively before.['”! This is also an important
factor determining the gender-based differences in

the prevalence of obesity. Overall, women have
Gender inequality
. Environment Behavior Biology ‘

been shown to have significantly higher craving
scores than men. Functional cranial imaging using a
magnetic resonance imaging has shown greater neural
reactivity to palatable food images in women for
both craving- and taste-related regions of the brain as
compared to men.!'®

Gender disparities may also depend on associated
comorbidities. About half of the malignancies that
occur in women and a quarter that occur in men are
associated with obesity.["”? Although obesity is associated
with significant alterations in the hormonal, metabolic,
and inflammatory milieu of a given patient, the key
mechanisms that alter the risk between men and women
include the differences in the insulin/insulin-like
growth factor-1 axis, the impact of gonadal hormones,
and the emerging role of adipocytokines.**?? Overall,
the obesity-related malignancies are more common
in women and include endometrial, ovarian, and
postmenopausal breast cancers. Among the malignancies
that affect both genders, esophageal cancers are more
prevalent in men. The role of obesity becomes more
relevant in carcinogenesis as is evidenced by the
lowering of cancer risk following bariatric surgery.l*]
Bariatric surgery has shown to reduce malignancy risk in
women within 1% 5 years after surgery which is mainly
attributed to the reduction in non-Hodgkin’s lymphoma
and breast and endometrial malignancies.!”!

In addition to hormone dependent malignancies,
gender differences with respect to other obesity related
comorbidities including type 2 diabetes mellitus,
nonalcoholic fatty liver disease, obesity hypoventilation
syndrome, pulmonary functions, psychological disorders
and health related quality of life also affect women more
often than men (QoL).*+>

Table 1 summarizes the key risk factors that drive
the gender disparities related to obesity. These results
provide evidence to support the development of
gender-based, population-level interventions to tackle
the pandemic of obesity and cardiometabolic disorders.

CLINICAL IMPLICATIONS

Female gender is associated with twice the risk of being

/\.

Table 1: Factors leading to gender disparities in obesity

‘ Energy expenditure Energy intake ‘
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Figure 1: The complex interaction and impact of gender inequality on
obesity
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overweight or having obesity. Women are also at higher
risk for developing obesity-related comorbidities as
compared to men and have a twofold higher mortality
risk than overweight men. While this disproportionately
large obesity-related disease burden in women is partly
due to differences in medical comorbidities, it is also
related to emotional and psychological issues.

In a study of 4181 men and women aged between
18 and 65 years for associations between gender,
medical  comorbidities, health-related (HRQoL),
and obesity status, women were found to bear a
disproportionately large share of the disease, with an
important role being played by emotional well-being
and psychological components.?” This is supported
by another large study which estimated the burden
of disease attributable to obesity by gender, with life
expectancy, quality-adjusted life expectancy, years
of life lost annually, and quality-adjusted life years
lost annually as outcome measures. In this study,
overweight men and women lost 0.3 and 1.8 million
quality-adjusted life years, respectively, relative to their
normal-weight counterparts. Obese men and women
lost 1.9 million and 3.4 million quality-adjusted life
years, respectively, per year. Much of the disease
burden in obese women was attributed to lower HRQoL
and late-life mortality.[*!

One of the reasons for a higher health-related
impairment in women as compared to men is probably
a lower threshold of development of physical and
psychological comorbidities in women.*>%! This is even
true in the south Asian context where comorbidities are
described at lower body mass index (BMI).’*37 The
clinical determinants of weight alterations in women are
summarized in Figure 2.

However, the most alarming fact that highlights
the importance of understanding the clinical

Pregnancy
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treatment
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Figure 2: The clinical determinants of obesity in women

implications of gender disparities in obesity is the
large difference in the mortality risk among men and
women.B!l Overweight women have been found to have
twice the risk of mortality as compared to overweight
men. This underscores the need for incorporating gender
differences in screening, diagnostic, and therapeutic
obesity management protocols.

IMPACT ON MANAGEMENT

The key to successful management of obesity is to provide
an individualized person-centric management plan to
each patient.*® No single management plan works for all
patients and gender is an important component to be kept
in mind while evaluating an treating obesity in a given
patient. At present, literature is emerging on the importance
of incorporating gender-related issues like phases of the
menstrual cycle, use of hormonal contraception, and
the impact of menopause while evaluating a patient
with obesity. These may alter several aspects of energy
expenditure and substrate utilization. In a recent review,
the current evidence relating to gender-specific alterations
during physical activity, thermogenesis, and fat oxidation
has been well summarized based on which gender-centric
recommendations for obesity management can be derived.
The key therapeutic implications that emerge based on
existing literature on the subject suggest that women
could benefit more with low-intensity isometric physical
activities than men. It is also suggested that manipulation
of dietary protein content may be less effective in women
who are using the combined oral contraceptive pill.’”

Another area of future research relating to therapeutics
of obesity is that in transgenders and those who
undergo a sex change operation. Cross-sex hormone
treatment has been shown to significantly alter the body
composition of the patient. Male-to-female transgender
individuals have a significant increase in BMI, increase
in body fat percentage by 38%, and an increase in
abdominal subcutaneous fat area by 54% and visceral
fat area by 17%. This is often coupled with a worsening
of insulin and lipid profiles following 12 months
of hormone treatment. Female-to-male transgender
individuals treated with testosterone exhibit no change
in BMI but increment in visceral fat area by 18%.4"

Gender dimorphic response is also expected with the use
of anti-obesity medications. Gender-based differential
response for some currently used drugs including liraglutide,
bupropion/naltrexone, and phentermine/topiramate has
been reviewed by experts.*!! Although initial studies were
not specifically designed to study the gender disparities in
their response, there is an urgent need of new real-life data
on gender-related difference in the pharmacology of these
new obesity drugs.!
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Similar gender dimorphic responses have also been
noted in patients who undergo bariatric surgery. In a
recently published study by Bal ef al., it was found that
men were more likely to undergo sleeve gastrectomy
than Laparoscopic Roux-en-Y gastric bypass and also
had higher complication rates for both. Even though
women were noticed to have higher readmission rates
regardless of the choice of surgery, overall postoperative
morbidity was found to be lower in women."*

CONCLUSION

Gender disparity is an important aspect of obesity.
Although several risk factors have been identified for
the current trend on women getting more affected
with obesity, limited literature is available on how
to incorporate this information in the prevention,
evaluation, and treatment of a given individual. This
paper summarizes the existing literature regarding
the magnitude of gender disparities and gender
discrimination in people living with obesity. It describes
key factors leading to this gender bias and the impact
of this discrimination on the psychological, social, and
metabolic health of a given individual with obesity.
Understanding the gender differences with respect to
obesity can have a major impact in the treatment of
obesity, and on planning community and individual
interventions for the prevention and management of this
pandemic. Further research is needed to decipher the
gender dimorphic responses using different therapeutic
strategies for the management of obesity.
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