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Psychosocial factors among overweight, obese, and morbidly obese
women in Delhi, India were examined. A follow-up survey was
conducted of 325 ever-married women aged 20–54 years, systemat-
ically selected from 1998–99 National Family Health Survey sam-
ples, who were re-interviewed after 4 years in 2003. Information
on day-to-day problems, body image dissatisfaction, sexual dis-
satisfaction, and stigma and discrimination were collected and
anthropometric measurements were obtained from women to com-
pute their current body mass index. Three out of four overweight
women (BMI between 25 and 29.9 kg/m2) were not happy with
their body image, compared to four out of five obese women (BMI
of 30 kg/m2 or greater), and almost all (95 percent) morbidly obese
women (BMI of 35 kg/m2 or greater) (p < .0001). It was found
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624 P. Agrawal et al.

that morbidly obese and obese women were five times (adjusted
odds ratio [aOR] 5.29, 95% confidence interval [CI] 2.02–13.81, p
< .001) and two times (aOR 2.30, 95% CI 1.20–4.42, p < .001),
respectively, as likely to report day-to-day problems; twelve times
(aOR 11.88, 95% CI 2.62–53.87, p < .001) and three times, respec-
tively, as likely (aOR 2.92, 95% CI 1.45–5.88, p = .001) to report
dissatisfaction with body image; and nine times (aOR 9.41, 95%
CI 2.96–29.94, p < .001) and three times (aOR 2.93, 95% CI
1.03–8.37, p = .001), respectively, as likely to report stigma and
discrimination as overweight women.

KEYWORDS follow-up, India, obesity, psychosocial factors,
women

INTRODUCTION

Obesity (body mass index (BMI) ≥ 30 kg/m2) has been identified as a major
public health challenge of the twenty-first century across the globe (WHO
2003). An estimated 205 million men and 297 million women over the age
of 20 years were recently estimated to be obese—a total of more than half a
billion adults worldwide (Finucane et al. 2011). Even in countries like India,
which are typically known for a high prevalence of under nutrition, a signifi-
cant proportion of overweight and obese people now coexists with those
who are undernourished (Subramanian and Smith 2006). Most available
recent data from India showed 12.6 percent of women were either over-
weight or obese, while a similar percentage of women were underweight and
overweight or obese in urban India (25 percent underweight and 23.5 per-
cent overweight or obese) (IIPS and Macro International 2007). In addition to
several health-risk factors (Fabricatore and Wadden 2003; WHO 2009, 2010;
Finucane et al. 2011), obesity may be related to several short-term prob-
lems, such as social discrimination and lower quality of life (Kushner and
Foster 2000; Kolotkin, Meter, and Williams 2001; Puhl and Brownell 2001;
Fabricatore and Wadden 2003; Jia and Lubetkin 2005; Puhl and Heuer 2010)
among others. Persons with obesity have been found to have a significantly
lower health-related quality of life than those who were normal weight, even
for persons without chronic diseases known to be linked to obesity (Jia and
Lubetkin 2005). Obesity has often been described as a major social prejudice
(Sobal, 1991; Stunkard and Sobal 1995), with a significant social tendency to
stigmatize overweight individuals (Muennig 2008). In light of the increases in
obesity in India, it is worthwhile to examine the adverse psychosocial con-
ditions associated with excess weight gain specifically among adult women
in India who have experienced larger proportionate weight gain than men
(IIPS & Macro International 2007).
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Psychosocial Factors of Obesity 625

Studies from developed countries have shown that obese individuals
often face obstacles in society and in their day-to-day lives, far beyond health
risks (Jia and Lubetkin 2005; van der Merwe 2007). Psychological suffering
may be one of the most painful parts of obesity (Carr and Friedman 2005;
Markowitz, Friedman, and Arent 2008). Young overweight and obese women
are at particular risk for developing sustained depressive mood, which is an
important gateway symptom for a major depressive disorder (van der Merwe
2007). Society often emphasizes the importance of physical appearance. As a
result, people who are obese often face prejudice or discrimination in the
job market, at school (Shin and Shin 2008), and in social situations (Stunkard
and Sobal 1995; Nieman and LeBlanc 2012). The very few studies that have
examined the psychological issues associated with obesity have been consis-
tent in showing that those with a history of weight cycling have significantly
more psychological problems, such as lower levels of satisfaction with life,
and more eating disorder symptoms than those who are weight stable (Elfhag
and Rössner 2005).

In western countries, obesity, particularly among women and chil-
dren, is often associated with social prejudice and discrimination (Ali and
Lindström 2005). Prejudices regarding obesity have also been experienced in
some Asia-Pacific countries. However, in some regions, such as the Pacific
Islands, obesity is still considered desirable and a symbol of wealth among
those of higher social standing (Dowse et al. 1995). As the obesity rates in
these countries continue to increase, these populations may become increas-
ingly affected by cultural values more common in industrialised countries.

A further important risk factor for impaired psychological health is the
degree of overweight. The problems of the severely or morbidly obese
(BMI of 40+) have often been described in terms of stupidity, laziness,
dishonesty, lack of ambition, lack of self-confidence or low self-esteem, and
emotional complications (Owens 2003). A study by Carpenter et al. (2000)
indicated that overweight women and underweight men were at higher
risk of suicide. Further, obese women were 26 percent more likely to think
about suicide and 55 percent more likely to have attempted suicide than
women of average weight.

In view of the above discussion, in this study we aimed to describe the
different psychosocial factors associated with overweight and obesity among
women in Delhi, representing urban India, highlighting those aspects of the
problem that are frequently overlooked in nutritional and medical research.

METHODS

Study Location and Population

The present article used data collected for the Doctoral dissertation by the
first author (Agrawal 2004). Full details of the study methods have been
published elsewhere (Agrawal 2004; Agrawal et al. 2013, 2014). Briefly,
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626 P. Agrawal et al.

during May–June 2003, a follow-up survey was carried out in Delhi using
the same sample derived for India’s second round of the National Family
Health Survey-2 (NFHS-2) conducted during 1998–99. Delhi was chosen as
the preferred location for this study because it represented a heterogeneous,
multicultural urban population in India. NFHS-2 collected demographic,
socio-economic, and health information from a nationally representative
sample of 90,303 ever-married women aged 15–49 years in all states of India
(except the union territories), which covers more than 99 percent of the
country’s population with a response rate of 98 percent. Details of sample
design, including sampling frame, are provided in the national survey report
(IIPS & ORC Macro 2000).

From the 1998–99 NFHS-2 Delhi samples, 325 women aged 15–49 years
were chosen by stratified systematic sampling (described below) and re-
interviewed in a follow-up survey after 4 years in 2003. Because in the
NFHS-2 only ever-married women were sampled and interviewed, we also
restricted our samples to ever married women. Women’s weights and heights
were recorded again in the follow-up study using the same equipment
used in NFHS-2 to compute their current body mass index (BMI). In addi-
tion, detailed information was collected on their dietary habits, lifestyle
behaviors, along with other socio-demographic characteristics using a face-
to-face interview with a structured questionnaire. Self-reported information
on women’s day-to-day problems, body image dissatisfaction, sexual dis-
satisfaction, stigma, and discrimination (collectively known as psychosocial
factors), which were the main response variables in this study, were sought
only from those women who were overweight and obese, after obtaining
their current height and weight and computing their current BMI during the
course of their anthropometric measurements. Thus, normal weight women
were deterred from being interviewed about the psychosocial factors related
to weight gain.

Sample Selection, Response Rate, and Sample Size

Earlier studies on obesity in India and other developing countries had shown
that overweight and obesity were predominant in urban areas and among
women (Gopinath et al. 1994; Agrawal & Mishra 2004; Agrawal, Mishra, and
Agrawal 2012). Therefore, only urban primary sampling units (PSUs) were
chosen for the follow-up survey in Delhi. The sample frame for the follow-
up survey was fixed to include women from all BMI categories and literacy
levels. The aim was to have a sample size of at least 300 women, 100 from
each of the three BMI categories (normal, overweight, and obese). At the
time of revisit, several issues, such as migration, change of address, non-
response, and non-availability of respondents tended to reduce the sample
size. Potential loss during follow-up (WHO 1995; Altman 2009) was dealt
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Psychosocial Factors of Obesity 627

with by increasing the initial sample size (double than required) to obtain
the desired sample size for the study.

In the NFHS-2 Delhi sample, 1,117, 500, and 203 women were found to
be normal weight, overweight, and obese, respectively. In the NFHS-2 sur-
vey questionnaire, respondents were asked, “Would you mind if we come
again for a similar study at some future date after a year or so?” Those
women who objected to a revisit were excluded from the follow-up survey,
leaving 1,050 normal weight, 476 overweight, and 177 obese women in the
sampling frame. Samples were drawn from each of these three categories
through stratified systematic selection. From the normal weight category
every fourth woman and from the overweight category every second woman
was drawn for the interview. In the obese category, all women were included
in the sample to obtain the desired sample size. Thus, a total of 677 women
were selected according to these criteria—262 normal, 238 overweight, and
177 obese. For the follow-up survey, the addresses of the selected women
were obtained from the NFHS-2 Household Questionnaires. The sample
size was further reduced due to non-availability of some questionnaires
and non-identified addresses. Finally, a total of 595 women—217 normal,
227 overweight, and 151 obese were included in the follow-up survey.
Details of the sample selection and response rate are illustrated in the
schematic diagram (Figure 1).

In the follow-up survey, 57 percent of the eligible women (n =
337) were successfully interviewed—113 normal weight, 124 overweight, and
100 obese women. A total of 43 percent of the sample (258 women) could
not be interviewed as they were away on the day of interview as well as after
three revisits (16 percent), had migrated (22 percent), residence could not
be located (1 percent), died (1 percent), or refused an interview (3 percent).
Women who were pregnant (n = 9) at the time of the follow-up survey,
women who had given birth during the 2 months preceding the survey (n =
2), and underweight women (n = 1) were excluded from the final analysis.
The findings are thus based on the remaining 325 respondents. A separate
analysis using NFHS-2 data confirmed that socio-demographic characteris-
tics of women interviewed and those who could not be interviewed in the
follow-up survey were very similar (data not shown) so that the follow-up
sample was representative of the NFHS-2 sample population.

Anthropometric Measurements

In NFHS-2 as well as in the follow-up survey, each ever-married woman was
weighed in light clothes with shoes off using a solar-powered digital scale
with an accuracy of ±100 gms. Their height was also measured using an
adjustable wooden measuring board, specifically designed to provide accu-
rate measurements (to the nearest 0.1 cm) in a developing country field
situation. These data were used to calculate the individual BMIs, computed
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628 P. Agrawal et al.

FIGURE 1 Selection and participation of sample in the follow-up survey.

by dividing weight (in kilograms) by the square of height (in meters) [kg/m2]
(WHO 1995). A woman with a BMI between 25 and 29.9 was considered to
be overweight; a BMI of 30 or greater was considered to be obese; a BMI of
35 or greater was considered to be morbidly obese. However, a woman with
a BMI between 18.5 and 24.9 was considered normal weight, and a woman
was considered as underweight if the BMI was below 18.5 (WHO 1995).

Variables Studied

To understand overweight and obese women’s psychosocial factors, a series
of questions were developed for this survey and asked of the overweight
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Psychosocial Factors of Obesity 629

and obese respondents during the time of personal interview. The questions
were: Do you have problems in walking?; Do you have problems while climb-
ing a staircase?; Do you have problems in doing household chores?; Do you
have problems squatting?; Does you/your husband feel sexual dissatisfaction
at any time?; Do people make fun of you in your presence?; Do people make
fun of you in your absence?; Do people pass comments upon you?; What types
of comments do they pass?; Do you react to those comments?, etc. Based on
the responses to the above questions, four psychosocial factors were consid-
ered: day-to-day problems, body image dissatisfaction, sexual dissatisfaction,
and stigma and discrimination.

Characteristics of the respondents that were included as potential
confounders in the study (which were selected on the basis of previ-
ous knowledge of their association with the study outcome) were: age
group in years (20–34, 35–54), education (illiterate, literate but < mid-
dle school complete, middle school complete, high school complete, and
above), religion (Hindu, Muslims, Sikh, and Others), caste/tribe status
(Scheduled caste/tribes, Other class, Others), household standard of liv-
ing (low/medium, high), employment status (not working, working), and
media exposure (never reads newspaper, reads newspaper occasionally,
reads newspaper daily) (Table 1).

Statistical Methods

Descriptive statistics were reported, and the study hypotheses were evaluated
using multivariate methods. All reported p values were based on two-
sided tests, mainly the Pearson’s chi-squared test. The associations between
overweight/obesity and the four psychosocial factors were estimated using
multivariable logistic regression models, adjusting for socio-economic and
demographic factors and examining for the independent effects of possi-
ble covariates (see the appendix for details). The parameters in the logistic
regression models were estimated using the maximum likelihood estimation
method, and a Likelihood Ratio Test was conducted to assess the significance
of the overall model with p values for the coefficients for the independent
variables included. The goodness of fit was assessed through pseudo R2

statistics. We, however, did not test for any interactions in any of the models
presented in this study. Results are presented in the form of odds ratios (ORs)
with 95% confidence intervals (95% CI). The estimation of confidence inter-
vals takes into account the design effects due to clustering at the level of the
primary sampling unit. Before carrying out the multivariate models, we tested
for the possibility of multicolinearity between the studied variables. In the
correlation matrix, all pairwise Pearson correlation coefficients were <0.5,
which suggested that multicolinearity was not a problem. All analyses were
conducted using SPSS Version 19.0 (IBM SPSS Statistics, Chicago, IL, USA).
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Ethical Approval

The study protocol received ethical approval from the International Institute
for Population Science’s Ethical Review Board. Informed consent, which was
read to the respondents verbally, was obtained from all respondents in both
NFHS-2 and the follow-up survey before starting the interview and before
obtaining measurements of their height and weight.

RESULTS

The study population had almost equal percentages of overweight (43.6 per-
cent) and obese (39.4 percent) women, whereas 17 percent were morbidly
obese (Table 1). Almost one-third of the respondents were below the age
of 35 years; the mean age of the respondents was 41.2 years. Over half of
the study population (58 percent) had completed high school, while one-
seventh was illiterate. Almost 80 percent of the respondents were Hindu,
the rest being Muslim, Sikh, and Others. Regarding caste/tribe distribution,
“Others” was the predominant category (84 percent), and the sample had
an equal percentage of Scheduled Castes/Tribes (8 percent) and Other class
(8 percent). A majority of the respondents (87 percent) belonged to house-
holds with a higher standard of living, whereas less than 14 percent of
women belonged to households with a medium or lower standard of living.
An overwhelming majority of women (92 percent) were not working.

Regarding day-to-day problems, problems in walking was reported by
significantly more morbidly obese women (58 percent), followed by 44 per-
cent of obese women and 28 percent of overweight women (all p values
< .0001) (Table 2). Problems in climbing stairs was reported by two in five
overweight women, three in five obese women, and three in four morbidly
obese women (p < .0001). Likewise, problems doing household chores was
reported by 17 percent, 30 percent, and 45 percent (p < .0001) of the over-
weight, obese, and morbidly obese women, respectively. Problems squatting
was reported by 17 percent, 28 percent, and 40 percent (p < .0001) of the
overweight, obese, and morbidly obese women, respectively. Almost three
out of four overweight women were not happy with their body image com-
pared to four out of five obese women and almost all (95 percent) morbidly
obese women (p < .0001).

Sexual dissatisfaction of women and their husbands increased as the
BMI of the women increased. Participants’ reports indicated that husbands
of about 5 percent overweight women felt sexual dissatisfaction compared to
6 percent of husbands of obese women and one out of ten husbands of mor-
bidly obese women. A higher percentage of women with a higher BMI faced
stigma and discrimination. About 4 percent of overweight women reported
that people made fun of them compared to 13 percent of obese women and
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21 percent of medically obese women (all p values < .0001). Moreover, a
substantially higher percentage of the morbidly obese women reported that
people made fun of them behind their backs (27 percent) (p < .0001).

Day-to-day problems, dissatisfaction with body image, and stigma and
discrimination were significantly associated with level of BMI (Table 3).
As expected, a majority of morbidly obese women reported having day-
to-day problems (80 percent) compared to 63 percent of obese women
and 47 percent of overweight women. Similarly, almost all morbidly obese
women (95 percent) reported dissatisfaction with their body image compared
to 80 percent of obese women and 59 percent of overweight women. Also,
one out of three morbidly obese women faced stigma and discrimination
compared to 18 percent obese and 6 percent overweight women. However,
one out of ten morbidly obese women reported sexual dissatisfaction com-
pared to 7 percent obese and 5 percent overweight women, a statistically
non-significant difference. A significantly (p < .0001) higher proportion of
women over 35 years of age (70 percent compared to 37 percent among
20–34 year-olds) and those who did not read a newspaper (67 percent com-
pared to 50 percent who read a newspaper) reported day-to-day problems.
A higher proportion of non-working women (75 percent compared to 53 per-
cent working) reported dissatisfaction with their body image (p < .0001).
A significantly higher proportion of younger women (age below 35 years)
(23 percent compared to 11 percent among 35–53 years) and women who
were not working (16 percent compared to those who worked) reported
stigma and discrimination problems.

Morbidly obese (aOR 5.29, 95% CI 2.02–13.81, p < .001) and obese
(aOR 2.30, 95% CI 1.20–4.42, p = .001) women were significantly more
likely to report day-to-day problems than overweight women, adjusting
for socio-economic characteristics (Table 4). Additionally, except for age
(aOR 1.11, 95% CI 1.06–1.16, p = .001), no other factors were significantly
related to day-to-day problems. Furthermore, morbidly obese (aOR 11.88,
95% CI 2.62–53.87, p < .001) and obese (aOR:2.92, 95% CI 1.45–5.88,
p = .001) women were significantly more likely to report dissatisfaction
with body image, while morbidly obese (aOR 9.41, 95% CI 2.96–29.94, p
< .001) and obese (aOR 2.93, 95% CI 1.03–8.37, p = .001) women were
more likely to report stigma and discrimination than overweight women
adjusting for socio-economic characteristics. However, in the case of sexual
dissatisfaction, none of the factors were statistically significantly related in
the adjusted model.

DISCUSSION

Our study systematically examined the psychosocial factors related to
being overweight or obese among overweight, obese, and morbidly
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obese married women in India. This study makes an important contribution
by examining weight stigma in Indian women because most of the pub-
lished research on the social and psychological factors related to obesity has
been conducted in western countries, and thus less information is known
about the psychosocial conditions associated with obesity in other regions
of the world. This is the first empirical evidence of which we are aware of,
that studied psychosocial factors associated with obesity among women in a
developing country, such as India, which has faced an increasing prevalence
of obesity in its adult female population during the last decade. We found
that day-to-day problems, dissatisfaction with body image, sexual dissat-
isfaction, and stigma and discrimination were significantly associated with
increased BMI. Our findings suggest that morbidly obese and obese women
have several psychological and social problems and calls for public health
interventions in obesity care.

Previous studies have found that more obese women reported prob-
lems with all activities of daily living except eating. The greatest differences
in limitations by body size were seen for activities involving mobility, such as
walking, transferring, climbing stairs, and lifting (Himes 2000). In this study,
we also found a considerably higher proportion of morbidly obese women
reporting problems, such as walking, climbing stairs, squatting, doing house-
hold chores, sexual dissatisfaction, mockery, and comments because of their
physique. In addition to reporting more problems in their day to day life,
sexual life, and being made fun of and facing the derogatory comments of
people, women with higher BMI were not happy with their physique. Even
most of the morbidly obese women replied during the time of the personal
interview that their physique was the root cause of every problem and thus
they had a very poor self image. Studies in the west have reported that over-
weight people frequently had a poor self image (Colman and Dodds 2000;
Makara-Studzińska and Zaborska 2009). An earlier Swedish obesity study
in 1993 demonstrated the impact of severe obesity in more formal terms
(Sullivan et al. 1993). Measures of psychosocial functioning were collected
from nearly 2,000 obese individuals before therapeutic surgery. Body image
was found to be the major factor related to depression and obesity-related
problems in their social life.

Prejudice and discrimination can be conceptualized as chronic stres-
sors that could have deleterious effects on emotional well-being (Fabricatore
and Wadden 2003; Wardle and Cooke 2005). Given society’s bias against
them, obese individuals might be expected to experience more psycho-
logical distress than their average-weight peers but early studies of the
psychosocial status of obese individuals in the general population yielded
inconsistent results. Some studies have found that obesity was related to
greater emotional distress (Ozmen et al. 2007), whereas others reported
that obese people displayed less psychological disturbance (Carr, Friedman,
and Jaffe 2007). When considering psychological aspects of obesity, most
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psychological disturbances are more likely to be consequences rather than
causes of obesity (Wardle and Cooke 2005; Ali and Lindström 2005). One
of the most convincing illustrations of the psychological implications of
obesity (Rand and Macgregor 1991) was based on interviews of morbidly
obese participants after they had lost weight by surgical means. Most patients
reported that they would prefer to be normal weight with a major handicap
(deaf, dyslexic, diabetic, legally blind) than to be obese again.

Certain social circumstances might be predisposing to development
of weight problems, while obesity appears to create conditions leading
to psychosocial disturbances. In combination with the associated health
risks, obesity should be considered as a priority public health problem
for women. Regarding the evidence that obesity is related to psychosocial
disabilities, mitigation in key psychological and social areas could be under-
taken (Maclean et al. 2009). Specifically, current attitudes toward ideal body
weight need to be re-examined, including part of the education of health
professionals (Wang and Brownell 2005). Moreover, the advertising indus-
try, which has played a major role in creating the extremely lean aesthetic
ideal body size in modern society (Andersen and DiDomenico 1992), has the
potential for influencing future attitudes in a positive and more realistic direc-
tion. Stereotypic negative attitudes toward obese individuals are not only
prevalent, but socially acceptable to a much larger extent than, for example,
racial and religious prejudices (Puhl and Heuer 2009). Thus, the problem
of downward social mobility as a consequence of obesity is a public con-
sciousness issue (Puhl and Brownell 2006). In developed countries where
obesity rates are high and rising, special laws safeguard the protection of
obese individuals’ rights (Federal Reporter 1993), but such arrangements are
lacking in India. Another practical consequence of recognizing severe obe-
sity as a disability might be to provide improved resources for psychological
and medical treatment for obesity, e.g., eating disorders clinics, surgery, etc.
(Shaw et al. 2005).

Strengths and Weaknesses of the Study

Some strengths of our study deserve comment. First, our study was based in
the national capital territory of Delhi, which typifies a multicultural and mul-
tiethnic population representing India’s growing urban populations. Second,
few studies have been conducted in India or developing countries that have
examined the psychosocial factors related to excess weight among over-
weight and obese women at the population level. Our study used actual
measured weights and heights to construct current BMI without relying on
self-reported values, which could otherwise be over- or under-estimated. For
these reasons this study is an important contribution to address this existing
gap in knowledge in India.
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640 P. Agrawal et al.

Some limitations of this study also deserve attention. The poor response
rate was a limitation in this study because it could have introduced
participation bias, resulting in inaccuracy and lack of generalizability of
the results. Although rigorous methods were used, including cross-checks
and back-checks to achieve high quality data, some measurement errors
cannot be ruled out (International Institute for Population Sciences (IIPS)
and ORC Macro 2000). Secondly, although we adjusted for several key
socio-demographic factors, other potentially confounding characteristics and
behaviors that were not measured in our study may have confounded our
results. For example, we could not capture discrimination at workplace (if
any) because more than 90 percent of our respondents were not working
at the time of survey. Furthermore, because of the cross-sectional nature
of our study and the interdependency of many of the variables, no defi-
nite statement on temporality or causal directions among the independent
and dependent variables can be made. Lastly, we did not use any stan-
dard instruments for collecting data on the variables studied, and thus the
questions were developed for this study. This could have resulted in mis-
classification of information and makes the information non-comparable to
other studies that did use standard instruments.

CONCLUSIONS

In conclusion, psychological and behavioral issues play significant roles
in obesity. A multidisciplinary approach to the treatment of obesity that
addresses psychological and social factors is critical to ensure comprehensive
care, as well as best practices and outcomes. The importance of address-
ing the psychological aspects of obesity has become more explicit over the
last two decades. Our findings suggest that being morbidly obese may be
associated with serious psychological and social factors and thus calls for
imperative measures for public health interventions in obesity care in India.
The psychosocial problems of women, if repeated day after day and for
years, may lead to depression, anxiety, or low self-esteem. Truly morbid
obesity is a chronic medical illness, and it is thus important to educate the
society and lay people alike of the seriousness of this disease and the need
to change the way it is viewed and treated.
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APPENDIX

Logistic Regression—Estimating Model Parameters, Comparing Models, and
Assessing Model Fit

To adjust for potentially confounding factors, we used multivariate
logistic regression models, as follows:

Logit P = ln
[
p/

(
1 − p

)] = bo + b1 × 1 + b2 × 2 + · · · +bixi + ei,

where b1, b2, . . . , bi represent the coefficient of each of the indepen-
dent variables included in the model, and ei is an error term. Ln[p/(1 −
p)] represents the natural logarithms of the odds of the outcome variable
or dependent variable, which in this case are the four psychosocial condi-
tions. The odds ratios are thus the measures of odds of four psychosocial
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conditions, such as day-to-day problems, dissatisfaction with body image,
sexual dissatisfaction, and stigma and discrimination (response variables)
as indicated by the main independent variable, such as current body mass
index (0 = overweight, 1 = obese, 2 = morbidly obese) and other socioe-
conomic and demographic confounders. This model has been used to elicit
the net effects of each of the explanatory variables while accounting for
the other independent variables under analysis on the likelihood of report-
ing four psychosocial conditions. The response variable (four psychosocial
conditions) was categorized into two mutually exclusive and exhaustive cate-
gories: respondents reporting any of the four psychosocial conditions (coded
as 1) or respondents not reporting any of the four psychosocial conditions
(coded as 0). With regard to the direction of logit coefficients, odds greater
than 1 indicated an increased probability that women reported any condition,
whereas odds greater than 1 indicated a decreased probability. The logistic
regression equation estimates the effect of one unit change in the inde-
pendent variable (when x is discrete) on the logarithm of odds (log-odds)
that the dependent variable takes when controlled for the effects of other
independent variables (Allison 1984; Retherford and Choe 1993; Yamaguchi
1991).

We used the Maximum Likelihood Estimation method to estimate the
logistic regression model coefficients for categorical variables (available at
http://www.moresteam.com). This method yields values of α and β, which
maximize the probability of obtaining the observed set of data. To find the
values of the parameters that maximize the above function, we differentiated
this function with respect to α and β and set the two resulting expressions to
zero. An iterative method was used to solve the equations, and the resulting
values of α and β are called the maximum likelihood estimates of those
parameters. The same approach is used in the multiple predictor case where
we would have (p + 1) equations corresponding to the p predictors and the
constant α.

Once we fit a particular logistic regression model, the first step was
to assess the significance of the overall model with p coefficients for the
independent variables included. This was done via a Likelihood Ratio Test,
which tests the null hypothesis H0: β1 = β2 . . . = βp = 0.

In assessing model fit, we also examined how well the model described
(fit) the observed data. One way to assess goodness of fit (GOF) is to exam-
ine how likely the sample results are, given the parameter estimates. The
pseudo R2 statistics can be used to assess the fit of the chosen model. This
statistic is slightly analogous to the coefficient of determination statistic from
linear regression analysis, in that it takes values in the range 0 to 1 and larger
values indicate a better fit. However, it cannot be interpreted as the amount
of variance in Y explained by the variable X .
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