
Gender differences in the association between body mass index
and psychopathology

Rani A. Desai, PhD, MPH, Melinda Manley, MA, MPhil, Mayur M. Desai, PhD, MPH, and Marc
N. Potenza, PhD, MD
Dr. Desai is an associate professor of psychiatry and epidemiology in the Department of
Psychiatry at Yale University, New Haven, CT. Miss Manley is a postdoctoral researcher in the
Department of Social Psychiatry at the University Medical Center Groningen, The Netherlands.
Dr. Desai is an assistant professor of epidemiology and public health in the Department of
Epidemiology and Public Health at Yale University, New Haven, CT. Dr. Potenza is an associate
professor of psychiatry in the Division of Substance Abuse, director of Problem Gambling Clinic,
and director of Women and Addictive Disorders Core, Women’s Health Research at Yale
University, New Haven, CT

Abstract
Objective: to examine gender differences in the relationship between weight group (under-weight
to morbidly obese), and Axis I and Axis II psychopathology. Method: data from the National
Epidemiologic Study of Alcohol and Related Conditions (NESARC) were analyzed. Logistic
regression models examined the past-year likelihood for meeting diagnostic criteria for psychiatric
disorders, and interactions between weight group and gender were utilized to determine whether
associations were significantly different in men and women after adjusting for demographic
characteristics. Results: First, consistent with previous NESARC analyses, the prevalence
estimates of psychiatric disorders were higher among people of higher BMI group, regardless of
gender. However, these patterns differed across genders. Both morbidly obese women and men, in
comparison to normal weight respondents, were much more likely to meet criteria for affective
and anxiety disorders, but these associations were significantly (1.5–2 times) stronger among
women. For Axis II disorders while there were very few associations between personality
disorders and weight in men, among women increases in weight group were associated with
increases in the likelihood of meeting criteria for a personality disorder. Conclusions: Weight and
psychopathology appear more strongly associated in women than in men. While these data do not
allow for identification of underlying mechanisms, they highlight the importance of assessing for
psychopathology in overweight and obese patients and suggest that education related to healthy
eating and exercise be incorporated into treatment plans for people with psychiatric disorders.
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INTRODUCTION
Data from the Centers for Disease Control indicate that in 2003–2004 32.2% of the adult US
population was obese. Rates are increasing particularly among adult men and adolescents.
However, adult women continue to be more likely to be obese (33.2%) than adult men
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(31.1%)1. Obesity has negative health consequences, both in increased morbidity and
mortality as well as social stigma and limitations to healthy social functioning.

Multiple community studies have examined the association between obesity (as measured by
Body Mass Index ≥ 30) and Axis I psychiatric disorders2–8. However, findings have not
always been consistent. Obesity is often associated with affective7 and anxiety disorders6,
and less frequently with substance use disorders7. However, not all studies have found these
relationships9. In addition, many studies have not observed gender differences, and those
that do have found inconsistent results7,10. Several studies have examined Axis II disorders,
but generally only in selected samples of patients entering treatment for obesity, and most
studies have focused on borderline personality disorder. Although frequencies of borderline
personality disorder appear to be higher in patient groups than in the general
population11–14, it is not clear whether this association generalizes to community samples,
equally in men and women, or to other personality disorders.

A recent study utilized community data collected as part of the National Epidemiologic
Survey on Alcohol and Related Conditions to address a number of the gaps in the literature
mentioned above15. This study examined weight over several weight groups and assessed
the association between weight group and a comprehensive number of both Axis I and II
disorders in a community sample. They found that obese and morbidly obese respondents
were significantly more likely to have any mood, anxiety, or alcohol disorder, and
significantly more likely to have any personality disorder. In addition, being moderately
overweight was associated with anxiety and some substance use disorders, but not other
disorders15.

These results had important implications for understanding the comorbid risk of obesity and
psychiatric disorders. However, one gap that remains in the literature is whether these
patterns are similar across gender. Given that there are gender differences in the risk of
many psychiatric disorders, as well as differences in risk for obesity, we hypothesized that
patterns of comorbidity may differ significantly across gender. The current study also
utilizes the NESARC data but adds to the literature by examining the association between
weight group and both Axis I and Axis II psychiatric disorders separately in men and
women, as well as examining whether observed gender differences were statistically
significant.

METHODS
Sample

The data for this analysis come from the National Epidemiologic Study of Alcohol and
Related Conditions (NESARC). The NESARC study methodology has been described
elsewhere in more detail16,17. Conducted by the National Institute on Alcohol Abuse and
Alcoholism (NIAAA) and the U.S. Census Bureau, the NESARC sampled a nationally
representative group of U.S. residents (citizens and non-citizens) age 18 and over living in
non-institutionalized settings. Respondents were identified using multi-stage stratified
sampling, where Census sampling units, households, and then members of households were
sampled in sequence. The sample was enhanced with members of group living environments
such as dormitories, group homes, shelters, and facilities for housing workers. Jails, prisons,
and hospitals were not included. The study over-sampled Black and Hispanic households
and respondents aged 18 to 24 in order to have sufficient statistical power to examine
patterns of alcohol use in minority populations and young people, who may have otherwise
been under-represented in a simple random sample. Weights have been calculated to adjust
standard errors for these over-samples, the cluster sampling technique and non-response18.
The final sample consisted of 43,093 respondents, representing an 81% response rate. All

Desai et al. Page 2

CNS Spectr. Author manuscript; available in PMC 2013 July 11.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



respondents gave written consent to participate, however the current investigation was
exempt from IRB review because it utilized the publicly accessible NESARC data, which is
stripped of all personal identifiers.

Measures
Diagnostic data derived from the Alcohol Use Disorder and Associated Disabilities
Interview Schedule-DSM IV version (AUDADIS-IV)16, a structured diagnostic assessment
administered by trained lay interviewers. The instrument was tested for reliability and
validity and found to be a good measure for detecting psychiatric disorders in a community
sample16.

The publicly accessible data from the NESARC contains diagnostic variables that have
synthesized self-report data from the AUDADIS-IV into diagnostic categories based upon
DSM-IV criteria. The data contain diagnostic variables for major depression, dysthymia,
mania, and hypomania, panic disorder with and without agoraphobia, social phobia, simple
phobia, generalized anxiety disorder, alcohol abuse, alcohol dependence, drug abuse, drug
dependence, and nicotine dependence18. The instrument provides the ability to distinguish
past-year diagnoses, prior to past-year diagnoses, and lifetime diagnoses, and includes
exclusions for illness and substance-induced symptoms where appropriate. We utilized the
past-year diagnoses with illness and substance exclusions, thereby making the diagnoses
‘primary’ or independent diagnoses as defined by the DSM19.

The instrument also assesses seven Axis II personality disorders: antisocial, avoidant,
dependent, histrionic, obsessive-compulsive, paranoid, and schizoid. Not every DSM-IV
personality disorder was assessed due to subject burden and time constraints20. It is
particularly important to note that borderline personality disorder was not assessed, since
much of the previous literature on personality disorders and obesity has focused on this
disorder. Since the Axis II disorders were assumed to be temporally stable constructs, no
time periods were applied. Respondents were asked about how they felt or acted most of the
time, throughout their lives, and regardless of situation. The assessments followed DSM-IV
diagnostic criteria. To meet criteria, respondents had to endorse the required number of
symptoms as well as report that at least one of the symptoms had caused significant social
dysfunction20.

Before the analysis of individual disorders, and in order to reduce the problem of multiple
comparisons, we first examined a number of clusters of disorders—any Axis I disorder, any
mood disorder, and anxiety disorder, any substance use disorder, any Axis II disorder, and
Axis II clusters A, B, and C. If the clusters showed evidence for significant gender by
weight group interactions, individual disorders within the cluster were also analyzed.

The primary independent variable of interest in the present analyses was based on self-
reported height and weight, which were transformed into a measure of Body Mass Index
(BMI) and then categorized into BMI’s of ≤ 18.5 (underweight), between 18.5 and 24.9
(normal weight), between 25 and 29.9 (overweight), between 30 and 34.9 (obese), and over
35 (morbidly obese)21.

Other variables utilized in the analyses include self-reported gender, age in years, race/
ethnicity (African-American, Hispanic, and Caucasian), education, current employment,
marital status and household income in dollars. Race categories were non-mutually
exclusive because, in keeping with current Federal regulations regarding the measurement of
race, respondents could endorse more than one racial category.
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Data analyses
The primary research questions concerned gender differences in the association between
BMI group and psychiatric disorders. To investigate, we first examined the association
between gender, BMI group and other socio-demographic variables in order to identify
socio-demographic variables potentially influencing the relationship between gender, BMI
group, and psychiatric disorders. Next, we calculated unadjusted weighted rates of
psychiatric disorders, stratified by both gender and BMI group. Finally, we fit a series of
logistic regression models where psychiatric and substance abuse variables were the
dependent variables of interest and the BMI group variable, gender, and an interaction
between gender and BMI group were the independent variables of interest, adjusting for
previously identified socio-demographic variables.

Due to the design elements of the study sample we analyzed data using SUDAAN
software22 and the NESARC-calculated weights.

RESULTS
The survey sample consisted of 18,518 men and 24,575 women. Gender differences in
demographic characteristics in the NESARC sample have been reported previously, with
differences identified in age, education, employment, marital status, and race/ethnicity.23 In
comparison to men, women appeared to be older, have lower household incomes, and be
more likely to have some college education and less likely to have a college degree, less
likely to be currently working, more likely to be previously married, and more likely to be
African-American. Table 1 presents associations between BMI group and socio-
demographic variables. Obesity was significantly associated with education and
employment. Overweight and obese respondents were more likely to be married than normal
weight respondents, but morbidly obese respondents were less likely to be married. Obese
respondents were also less likely to report their race as White and more likely to report race
as Black or ethnicity as Hispanic compared to normal weight respondents. Finally, obese
respondents were older and had in general lower household incomes. As each tabulated
socio-demographic variable distinguished the BMI groups, all were included in
multivariable models.

Baseline rates of psychiatric disorders by gender in the NESARC data have been presented
previously23. Consistent with data from the National Comorbidity Study Replication, female
respondents in the NESARC sample had higher estimates of most affective and anxiety
disorders and lower estimates of substance use disorders than male respondents24. They
were also more likely to meet criteria for avoidant, dependent, and paranoid personality
disorder, and less likely to meet criteria for antisocial personality disorder than were men.

The unadjusted associations between psychiatric disorders and BMI group, stratified by
gender, reveal several important observations (Table 2). First, Axis I and Axis II disorders
show a significant association with BMI group status in both men and women. Second, with
the exception of anxiety disorders in men, each cluster of Axis I and Axis II disorders is
associated with BMI group status in men and women. Third, there are several disorders
where the prevalence estimates appear higher among under-weight than normal weight
respondents (major depression, dysthymia, and mania as well as schizoid and histrionic
personality disorder). Fourth, in general, prevalence estimates of disorders increased with
increasing weight severity from normal weight respondents to morbidly obese ones.
However, this pattern differs across genders. For example, for all of the anxiety disorders,
there is a significant association with BMI in women but not in men. Conversely, for drug
abuse/dependence and nicotine dependence, there is a significant association with BMI in
men but not in women. For avoidant, dependent, and obsessive-compulsive personality
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disorder there is a significant association with BMI in women but not in men. Conversely,
histrionic personality disorder is significantly associated with BMI in men but not in
women.

Odds ratios from multivariable models investigating the adjusted strength of associations
between psychiatric disorders and BMI group are presented for each gender, using
respondents with BMI within the normal range as the reference group (Table 3). Interaction
terms tested whether the odds ratios for women are significantly different from those for
men. These models indicate that, adjusting for socio-demographic characteristics related to
both BMI and psychiatric disorders, overweight and obese women are significantly more
likely than similar weight men to be diagnosed with major depression, mania, social phobia,
simple phobia and nicotine dependence, as well as all of the personality disorders assessed.

DISCUSSION
To our knowledge, this is the first national epidemiologic examination of the association
between obesity and a wide range of both Axis I and Axis II psychiatric disorders that also
utilizes dimensional weight groups ranging from underweight to morbidly obese and
performs gender comparisons. The data support several conclusions. First, as reported from
other NESARC analyses15, the prevalence of psychiatric disorders in these data was
consistently higher among people of higher BMI group, regardless of gender. However,
these patterns were inconsistent across gender. In particular, both morbidly obese women
and men, in comparison to normal weight respondents, were much more likely to meet
criteria for affective and anxiety disorders, but these associations were significantly (1.5–2
times) stronger among women. For Axis II disorders the gender differences were evident
across the BMI spectrum; while there were very few associations between personality
disorders and BMI in men, among women increases in BMI group were associated with
strong increases in the likelihood of meeting criteria for a personality disorder.

Obesity and Axis I disorders
The patterns of comorbidity between obesity and Axis I disorders suggest that obese
individuals are more likely to suffer from internalizing disorders such as depression and
anxiety than externalizing disorders such as substance abuse, and this finding is consistent
with some previous research7,15. Because these data are cross-sectional it is not possible to
tell which disorder pre-dates the other, or whether an etiologic relationship exists between
obesity and internalizing disorders. There may be multiple contributing mechanisms. For
example, respondents who are obese may as a result suffer from depression and anxiety due
to the social stigma and restrictions in social functioning that result from being obese.
Conversely, disordered eating may be a behavior used to ‘medicate’ or soothe feelings of
depression or anxiety, and such behavior coupled with lower physical activity, social
activity, or psychotropic medication use associated with depression and anxiety may make
individuals more vulnerable to obesity. It is also possible that lifestyle factors associated
with both psychiatric illness and obesity (e.g. smoking, lower physical activity, poor diet,
alcohol use and low socio-economic status) contribute to patterns of comorbidity. Finally,
there may be shared genetic and neurobiological mechanisms that put people, particularly
women, at higher risk for both types of disorders. Both obesity and depression, for example,
may share common characteristics related to dopamine systems, stress-related cortisol
responses governed by the hypothalamic-pituitary-adrenal axis25, and energy homeostasis
involving the hormone leptin26.

While the associations between obesity and internalizing disorders are significant in these
data, no significant associations were observed for either gender group between BMI alcohol
abuse/dependence, drug abuse/dependence or nicotine dependence. This is also consistent
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with previous reports, which found that though there were some significant associations
between higher weight groups and lifetime histories of substance use disorders, there were
no significant associations with past-year disorders15. Some eating disorder literature has
suggested that people with eating disorders use food as a drug, and thus become ‘addicted’
to food either when eaten in large quantities, or with high fat, sugar or salt content13,27,28.
These findings suggest that obesity and substance use disorders might operate by different
mechanisms, or if they operate by similar mechanisms, that they may do so competitively
(e.g., the mechanisms underlying the motivational drives for excessive eating may be
specifically directed towards food and not substances of abuse, and vice-versa). During
active drug addictions, individuals may neglect other areas of life, including eating
regularly. Different substances of abuse also influence appetite differently, with nicotine,
cocaine and other stimulants tending to suppress hunger and cannabis tending to increase
hunger, and these properties may influence associations between substance use disorders
and elevated BMI. These and other possibilities warrant further examination. For example,
obesity, particularly in women, may share more common elements, either functionally or
biologically, with internalizing rather than externalizing disorders and future research should
investigate how and why obesity is related to internalizing disorders and related constructs
such as emotional regulation.

Obesity and Axis II Disorders
The personality disorder that arguably has elicited the most interest with respect to its
relationship with obesity is borderline personality disorder, and virtually all of the research
in this area was conducted with women. In both women entering treatment for obesity-
related conditions (e.g. gastric surgery clinics) and obese women being seen in primary care
settings, the prevalence of borderline personality is significantly higher than in the general
population11–14. Clinically, this has been suggested as a probable intersection of several
factors: a genetic vulnerability to obesity, which may be coupled with a genetic vulnerability
to personality disorders; personality traits characterized by significant self-regulatory
deficits that result in disordered eating and, ultimately, obesity; and environment or lifestyle
factors such as poor diet in childhood, low socio-economic status, or early exposure to child
abuse, all of which have been associated with obesity in adults, particularly women11–14.

Borderline personality disorder was not assessed in the NESARC. However, our results
indicate similar patterns of association between all three clusters of personality disorders and
obesity in women, while similar patterns are not seen for men. The disorders with the
strongest associations in women (avoidant, antisocial, and paranoid) share characteristics of
removal from social interactions that may either be exacerbated by the stigma associated
with obesity, or predispose an individual to engage in uninhibited eating behavior that may
result in obesity. Future research is needed to examine the specific factors underlying the
associations between obesity and personality disorders seen in women. As the presence of
personality disorders has been found to complicate treatment outcome for obesity and
psychiatric disorders, the findings highlight the need to screen for a broad range of
personality disorders in overweight and obese women entering treatment, so that therapies
can be appropriately tailored to their needs.

Strengths and Limitations
The study’s strengths include its methodologically rigorous survey design, a large nationally
representative sample, the inclusion of a wide range of DSM-IV Axis I and II disorders, the
conception of BMI as a dimensional rather than a binary variable, and a high response rate
(81%). This study also has several important limitations. First, the cross-sectional nature of
the data precludes our ability to establish temporal patterns between obesity and psychiatric
disorders. It is therefore possible to suggest several competing, although not necessarily
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mutually exclusive, explanations, all of which are consistent with the data. Further clinical
and longitudinal research will be needed to better understand these relationships. Second,
BMI was calculated using self-reported height and weight. Self report may be inaccurate,
and the inaccuracy may vary according to weight status or psychiatric illness in unknown
ways. Additionally, although BMI is widely used as a measure of obesity, it is insensitive to
weight from fat as opposed to weight from muscle. Thus, in men in particular, BMI may be
over-estimated in those with higher muscle mass. Some other measures (e.g., waist
circumference, fasting lipid profiles) have been found to track closely with measures of
morbidity and mortality associated with obesity. Additional measures such as these would
be helpful in future investigations to understand more precisely the nature of the observed
associations in the present study.

Clinical Implications
These results have important clinical implications for both the prevention and treatment of
obesity as well as the prevention, identification and treatment of psychiatric disorders. First,
effective interventions involving screening for mental health disorders among overweight/
obese individuals, particularly women, should be employed, and screening for obesity in
mental health care settings should be performed. Patients presenting in general medical
settings with obesity, particularly morbid obesity, should be screened for the presence of
psychiatric disorders. While this may be routine practice for some treatments, particularly
gastric surgery procedures, such screening may not be uniformly employed in the primary
care of overweight or obese patients. The presence of either Axis I or Axis II disorders could
increase the risk for obesity by influencing the ability of affected patients to control their
food intake. When treating individuals (particularly women) with psychotropic medications,
particular consideration should be given with respect to associations with medications’
influences on metabolism and potential weight gain. Psychiatric disorders might also have a
significant impact on the likelihood of an individual entering into a weight control treatment
plan and the likelihood of success on such a plan.

The second clinical implication is that weight management and the development of healthy
eating behaviors should be an important part of the management and treatment of psychiatric
disorders. While some weight problems in patients with psychiatric disorders may be in part
attributable to medications or to genetic predispositions, the influence of lifestyle factors
such as poor eating and exercise habits may be substantial. Therefore, education regarding
healthy shopping and cooking, recognizing the role of food in the regulation of mood, and
setting weight management goals should be considered as an important part of a treatment
plan for an individual with a psychiatric disorder. Some recent work shows promise for the
development of weight management programs for people with psychiatric disorders29.
Public health interventions involving screening for mental health disorders among
overweight/obese individuals, particularly women, should be developed and validated, as
well as screening for obesity in mental health care settings.
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