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Weight Change, Obesity, Mental Health, and
Health Perception: Self-Reports of College-Educated Women

Grace Wyshak, Ph.D., M.S. Hyg.

Background: Overweight, weight cycling, and
obesity are major health risks with psychological
effects that should not be overlooked by mental
health professionals.

Method: This article examines behavioral
and other factors associated with weight, weight
changes, and obesity in 3940 college-educated
women, using data from responses to self-
administered mailed questionnaires received
from fall 1996 to winter 1997.

Results: The mean age of the women was
53.6 years, SD = 12.2. Body mass indexes, preva-
lence of obesity, and behavioral practices were
more favorable than those of women in the gen-
eral U.S. population. The mean body mass index
of the sample was 23.3; median, 22.5; 6.5% were
obese, 5% currently smoked, and 68% exercised
regularly. Over the past 10 years, 31% maintained
the same weight, 11% lost weight, 48% gained
weight, and 10% gained and lost weight. Women
who both gained and lost weight were more likely
to report physician-diagnosed depression, alco-
holism, and/or drug dependencies compared to
women in the other 3 categories; the multivari-
able odds ratios are 1.48 (95% CI = 1.07, 2.05)
versus those who maintained their weight, 1.38
(95% CI = 1.06, 1.80) versus those who gained
weight, and 1.53 (95% CI = 1.06, 2.21) versus
those who lost weight. Those who both lost and
gained weight were also more likely to report
having to forgo mental health care for financial
reasons; the respective multivariable odds ratios
versus those who maintained their weight, gained
weight, and lost weight are 2.01 (95% CI = 1.28,
3.16), 2.21 (95% CI = 1.52, 3.22), and 2.19 (95%
CI = 1.23, 3.89).

Conclusion: These findings affirm the view
that mental health care deserves attention in the
treatment of patients with problems with weight
changes and weight control.

(Prim Care Companion J Clin Psychiatry 2007;9:48–54)

ncreasing body weight and obesity are among the
top health risks for the American public—children,I

women, and men of all ages and ethnic groups. The age-
adjusted prevalence of obesity was 30.5% in 1999–2000
compared with 22.9% in 1988–1994l; in 1999–2002, the
prevalence of overweight among children aged 6 through
19 years was 16%.2 The U.S. Department of Health and
Human Services report “Tracking Healthy People 2010”
identified overweight and obesity as one of the 10 leading
health indicators.2,3

In addition to the morbidity and mortality that may or
may not be associated with obesity and overweight,3–6

there are psychological effects, which should not be
ignored by mental health professionals. It has been as-
serted that treatment of overweight and obesity should
address not only their effects per se, but also their effects
on self-esteem in a hostile cultural climate.7 Depression,
anxiety, and low self-esteem deserve attention in the
battle against obesity8 and “weight cycling,” gaining and
losing weight.9,10

On the basis of this literature,7–10 this article examines
the association between behavioral and mental health
conditions as well as other factors with weight control and
obesity among a group of highly educated, middle to
upper-middle class, predominantly white women. The
data analyzed are responses to a self-administered mailed
questionnaire that were provided by this sample of
women, who ranged in age from 37 to 80 and over.

METHOD

Subjects
A 15-year follow-up study of the health of college

alumnae was conducted in 1996; data collection began in
the fall of 1996 and was completed in the winter of 1997.
The women, first identified and surveyed in 1982, were
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alumnae of 10 colleges and universities, including all
of the “Seven Sisters” colleges (Barnard, Bryn Mawr,
Mount Holyoke, Radcliffe, Smith, Vassar, and Wellesley),
Springfield College (Springfield, Mass.), University of
Southern California, and University of Wisconsin.11 The
main purpose of the original study and the follow-up was
to determine the long-term health of women who had been
athletes in college compared to their nonathletic class-
mates.12,13 For the follow-up, current addresses of women
who participated in the baseline study were obtained from
each of the 10 participating colleges and universities, and
questionnaires were sent to these women. College alumni
offices were asked to provide names of alumnae who had
died between 1982 and 1996. Women who did not re-
spond to the first questionnaire were sent a follow-up re-
quest. Alumni offices reported that 268 alumnae had died
(121 athletes and 147 nonathletes) between 1982 and
1996. Four hundred eighty women (8.9%) could not be
reached either because the college alumni offices had
no follow-up addresses or because questionnaires were
nondeliverable. Thus, 748 women (13.8%) did not partici-
pate due to death, no follow-up addresses from the col-
leges, or nondeliverable questionnaires. Of the 4650 liv-
ing alumnae who received questionnaires and therefore
were possible respondents, 3940 women provided com-
pleted questionnaires (12 women returned blank ques-
tionnaires). Three additional women responded after the
study’s closing date and are not included in the analyses.
Thus, the response rate was 3940/4650 (84.7%). The
Harvard School of Public Health Human Subjects Com-
mittee approved the study. No incentives were used.

Procedures
Women were sent a detailed mailed questionnaire,

much of its contents derived from a well-validated and
widely used instrument—the questionnaire used in the
Harvard Nurses’ Health Study.14 It included inquiry about
the following: medical history and physician-diagnosed
illnesses, medications taken, and family history of medi-
cal conditions; weight and height; occupation and living
arrangements; current exercise or athletic activity; smok-
ing and alcohol consumption; physical limitations; and
rating of general health.

The questions relating to weight change were as fol-
lows: “Has your weight changed during the last 10 years?
Yes/No. If yes, please specify: pounds gained and pounds
lost.” From their responses, women were classified into
4 categories: category 1, response No, classified as “same
weight,” 31% of the sample; category 2, response Yes and
number of pounds lost reported, classified as “lost
weight,” 11% of the sample; category 3, response Yes and
number of pounds gained reported, classified as “gained
weight,” 48% of the sample; and category 4, response Yes
and both number of pounds gained and number of pounds
lost reported, classified as “gained and lost weight,” 10%

of the sample. Women were also classified as obese or
nonobese according to body mass index (BMI; weight in
kilograms divided by height in meters squared), based on
reports of current weight and height. Obesity was defined
as a BMI of 30 or greater.15

Health rating was based on the question, “In general,
would you say your health is: Excellent, Very Good,
Good, Fair, Poor?” Health rating was dichotomized close
to the median; 44% of respondents reported excellent
health, coded 0, and 56% reported not excellent health,
coded 1.

Statistical Methods
Statistical analytic methods included descriptive statis-

tics, comparisons among groups by χ2 and analysis of
variance, and multivariable logistic regression to deter-
mine the association between weight changes and predic-
tor variables. Variables eligible for inclusion in the logistic
regression models were those that showed significant
differences by weight change categories based on univari-
ate analysis (Table 1) and included the following binary
variables (Yes/No): having to forgo mental health care
for financial reasons, taking vitamins, taking prescription
medications, current smoking, regular exercise, sexual in-
tercourse 1 or more times per week, living with spouse,
and observing a low-calorie diet and the following
physician-diagnosed conditions: alcoholism, depression,
respiratory conditions, high blood pressure, high choles-
terol, fractures, chronic back problems, benign breast dis-
ease, and degenerative arthritis.

(Physician-diagnosed conditions reported by fewer
than 10% of the women, including diabetes, eye problems
[cataract extraction, macular degeneration, glaucoma],
cancers, cardiovascular disease, a group of miscellaneous
physician-diagnosed conditions—diverticulitis, Crohn’s
disease, systemic lupus erythematosus claudication of
legs, kidney stones, cholecystectomy, and sexually trans-
mitted diseases—as well as a category, other illnesses or
surgery since 1980, that included conditions ranging from
ectopic pregnancy to cranial aneurysm, are not shown.)

Multivariable analyses using logistic regression were
carried out to determine the predictive factors that might
account for weight maintenance, weight loss, weight fluc-
tuations (gained and lost), and weight gain. Analyses
tested for the significance of interactions among variables.
Nonsignificant interactions were not included in the mod-
els. A reduced multivariable model included variables that
were significant in the multivariable logistic regression
analyses. Goodness-of-fit was assessed by the Hosmer-
Lemeshow test. Analyses were done using SAS for PC.16

RESULTS

Descriptive data for women of all ages (N = 3940)
and by the 4 weight categories are shown in Table 1. The
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median age at time of reporting was 51.0 years (mean age
53.6, standard deviation 12.2). The median BMI was 22.5
(mean 23.3, standard deviation 3.9). According to national
standards, only a fourth of the women would be consid-
ered overweight (BMI 25 or over), and only 6.5%, obese
(BMI 30 or over). The women, largely white, highly edu-
cated, and middle to upper-middle class, tended to adhere
to good behavioral practices. Sixty-eight percent exer-
cised regularly, 5% currently smoked, 49% reported some
dietary restrictions, and 13% reported a low-calorie diet.
Forty-six percent reported taking prescription medica-
tions; 52%, vitamins.

Fifty-six percent rated their health as not excellent on a
5-point scale—excellent, very good, good, fair, or poor.
About half (52%) reported at least 1 physical limitation. A
history of the following physician-diagnosed illnesses or
conditions (excluding miscellaneous and other illness or
surgery) was reported by 10% or more of the participants:
24% any type of fracture, 18% all types of arthritis (16%
degenerative), 17% depression, 13% chronic back prob-
lem, 13% high cholesterol, 11% high blood pressure, and
10% respiratory illness. Notably, a history of diabetes, of-
ten associated with obesity, was infrequent; diabetes (type
1 or type 2) was reported by 1.3% of the entire sample.

Descriptive data by weight change category—1, no
change (same weight); 2, lost weight; 3, gained weight;
and 4, gained and lost weight—and by obese/nonobese
status are also in Table 1. Women in categories 3 and 4
were younger and had higher BMIs than other women.
The mean BMIs differed by weight category: 21.6, 21.4,
24.6, and 24.4 for categories 1 to 4, respectively; BMIs in
categories 1 and 2 differed significantly from those in 3
and 4 (Table 1). Over the last 10 years, the mean number
of pounds gained among those who both gained and lost
was 24.6, and among those who gained, 14.2. The mean
number lost in the gained and lost group was 23.2, and in
those who lost, 13.3. Notably, among women who both
gained and lost, the mean number of pounds gained was
about the same as the mean number of pounds lost and
considerably higher than amounts gained by women who
only lost and women who only gained.

Women who reported the same weight over the last 10
years (category 1) were more likely to rate their health fa-
vorably and less likely to report physical limitations.
Women in category 2 (lost), in addition to being older,
were more likely to report at least 1 physical limitation.

It is noteworthy, however, that there were minor differ-
ences among the weight change categories with respect
to common illnesses and chronic diseases such as high
cholesterol, high blood pressure, back problems, arthritis,
benign breast disease (Table 1), cancers, diabetes, and
cardiovascular diseases (data not shown).

The women who both gained and lost weight (category
4) differed significantly from the other 3 groups with re-
spect to mental health conditions; they were more likely to

report physician-diagnosed depression, alcoholism, and
drug dependence. Although a small proportion of partici-
pants reported having to forgo mental health care for
financial reasons, a significantly higher proportion of this
group so reported—12.2%, compared with 5.4%, 5.6%,
and 5.7%, respectively, for the same, lost, and gained
groups. Among women without psychiatric diagnoses of
depression, alcoholism, and/or drug dependence (but pos-
sibly other mental health problems, about which no in-
quiry was made), the percentages were, respectively,
9.3%, 3.8%, 4.2%, and 3.9% for the gained-and-lost,
same, lost, and gained groups (Table 1).

Descriptive data for obese (6.5% of the sample) and
nonobese women indicate that obese women not only
were more likely to report their health as not excellent,
but also were more likely to have medical conditions—
high blood pressure, high cholesterol, chronic back pain,
degenerative arthritis, respiratory conditions, and at least
1 physical limitation (Table 1).

Table 2 shows results of multivariable logistic regres-
sion, adjusted for possible predictive and confounding
factors. Three main comparisons are of those who both
gained and lost compared with the following: same
weight, gained weight, and lost weight. A number of vari-
ables significant by univariate analysis were no longer
significant in the multivariable models (Table 2). The
women who both gained and lost weight were more likely
to report physician-diagnosed depression, alcoholism,
and/or drug dependencies than women in the comparison
groups; the odds ratios, 95% confidence intervals, and
p values were 1.48 (1.07, 2.05), p = .018 versus same
weight; 1.38 (1.06, 1.80), p = .016 versus gained weight;
and 1.53 (1.06, 2.21), p = .023 versus lost weight. Having
to forgo mental health care for financial reasons was sig-
nificantly associated with weight change category 4 (both
gaining and losing weight). The odds ratios, 95% CIs, and
p values were 2.01 (1.28, 3.16), p = .003 versus same
weight; 2.21 (1.52, 3.22), p < .0001 versus gained weight;
and 2.19 (1.23, 3.89), p = .008 versus lost weight.

Results of logistic regression analyses for 3 additional
comparisons of lost versus gained, same versus gained,
and gained versus lost and for the comparison of obese
and nonobese women are also in Table 2.

DISCUSSION

Among college-educated women, the subset who both
gained and lost weight differed, with respect to mental
health, from those who maintained their weight, lost
weight, and gained weight. The differences are primarily
in their reporting of physician-diagnosed depression, al-
coholism, and/or drug dependencies and their reporting of
having to forgo mental health care for financial reasons.

This article is based on self-reports of largely white,
educated middle to upper-middle class women, whose re-
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Table 2. Odds Ratios for the Associations of Weight Change Categories and Predictive Factors
Predictive Factor Odds Ratio 95% Confidence Interval p Value
Same vs gained-and-lost
Age in single years 0.958 0.947 to 0.969 < .0001
Health rated not excellent 1.721 1.314 to 2.254 < .0001
Percent BMI above median 5.350 4.100 to 6.980 < .0001
Forgo mental health care due to finances 2.008 1.275 to 3.165 .0027
Any prescription medications 1.310 1.000 to 1.716 .0499
Physician-diagnosed depression, alcoholism, or drug dependence 1.482 1.070 to 2.051 .0179
Take vitamins 1.361 1.049 to 1.766 .0203
Low-calorie diet 3.619 2.562 to 5.112 < .0001

Gained vs gained-and-lost
Percent BMI above median 0.750 0.594 to 0.946 .0152
Forgo mental health care due to finances 2.213 1.523 to 3.216 < .0001
Physician-diagnosed depression, alcoholism, or drug dependence 1.382 1.061 to 1.798 .0162
Sex at least once/week 1.331 1.060 to 1.672 .0140
Low-calorie diet 2.691 2.051 to 3.533 < .0001

Lost vs gained-and-lost
Age in single years 0.962 0.951 to 0.974 < .0001
Percent BMI above median 4.834 3.546 to 6.590 < .0001
Forgo mental health care due to finances 2.189 1.232 to 3.888 .0075
Physician-diagnosed depression, alcoholism, or drug dependence 1.530 1.061 to 2.207 .0228
Lives with spouse 1.524 1.094 to 2.124 .0128

Lost vs gained
Percent BMI above median 6.347 4.993 to 8.067 < .0001
Life stressful or extremely stressful 1.580 1.251 to 1.994 .0001
Physician-diagnosed degenerative arthritis 0.727 0.543 to 0.973 .0322
Physician-diagnosed high blood pressure 0.521 0.374 to 0.726 .0001
Lives with spouse 1.881 1.486 to 2.381 < .0001
Low-calorie diet 0.502 0.370 to 0.680 < .0001

Same vs gained
Age in single years 0.966 0.958 to 0.970 < .0001
Health rated not excellent 1.406 1.180 to 1.680 .0001
Percent BMI above median 6.567 5.539 to 7.787 < .0001
Any prescription medications 1.196 1.012 to 1.414 .0361
Any physical limitations 1.274 1.057 to 1.536 .0110
Currently smoke 0.631 0.438 to 0.911 .0139
Life stressful or extremely stressful 1.192 1.001 to 1.420 .0487
Lives with spouse 1.224 1.016 to 1.474 .0336
Low-calorie diet 1.373 1.045 to 1.803 .0228

Same vs lost
Health rated not excellent 1.590 1.265 to 1.999 < .0001
Any prescription medications 1.444 1.153 to 1.808 .0014
Lives with spouse 0.705 0.559 to 0.890 .0033
Low-calorie diet 2.269 1.661 to 3.101 < .0001

Obese vs nonobese
Health rated not excellent 2.065 1.445 to 2.950 < .0001
Exercises regularly 0.388 0.296 to 0.509 < .0001
Any physical limitations 2.820 2.015 to 3.948 < .0001
Physician-diagnosed high blood pressure 2.477 1.745 to 3.517 < .0001
Age in single years 0.958 0.946 to 0.970 < .0001
Sex at least once/week 0.424 0.302 to 0.596 < .0001
Physician-diagnosed respiratory conditions 1.822 1.279 to 2.595 .0009
Low-calorie diet 1.735 1.222 to 2.464 .0021
Any prescription medications 1.376 1.041 to 1.818 .0251
Physician-diagnosed high cholesterol 1.487 1.046 to 2.114 .0269

Abbreviation: BMI = body mass index.

call and responses tend to be accurate and reliable with
respect to their medical histories, behavioral practices,
and weight changes. They reported adhering to recom-
mended health-promoting practices, and their obesity
rate is lower than rates of the general population of
women; the median BMI was 22.5; only 6.5% were obese
(BMI of 30 or over), and one fourth were overweight

(BMI of 25 or over). Their self-reports appear to have face
validity.

No inquiry was made about mental health problems
other than physician-diagnosed depression, alcoholism,
and substance abuse, and no details on mental health–
seeking behavior or mental health–related medications
are available. However, even among the subset of women
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(N = 3220) who did not report depression, alcoholism,
and/or drug dependence, but who may have had other
self-perceived or diagnosed mental health problems,
women who both gained and lost weight were signifi-
cantly more likely to report having to forgo mental health
care for financial reasons than women in the same weight,
lost weight, or gained weight categories; the percentages
are, respectively: 9.3%, 3.8%, 4.2%, and 3.9% (Table 1).
For women who both gained and lost weight, the mean
number of pounds gained was 24.6, and the mean number
of pounds lost was 23.2—a net difference of about 1
pound.

A possible limitation of this study is that women were
asked about weight changes “during the last 10 years”; no
information was sought about the frequency of weight
changes or weight fluctuations during this period. The
National Task Force on the Prevention and Treatment of
Obesity in 1994 provides a comprehensive review en-
titled “Weight Cycling” and an updated review in 2000;
“Dieting and the Development of Eating Disorders in
Overweight and Obese Adults.”9,10 There is, however,
no clear conclusion about health and psychological ef-
fects of weight cycling. Weight fluctuation was strongly
associated with negative psychological attributes in both
normal weight and obese individuals.17 Among obese
women, weight cycling was related to perceived physical
health.18 Among obese Italian women, weight cycling was
associated with psychological distress.19 Among Finnish
men and women from the general population, weight cy-
cling was associated with poor self-perceived health, and
“severe” weight cyclers were likely to use some medica-
tion, compared to “mild” cyclers, nonobese nondieters,
and obese nondieters.20 On the other hand, a prospective
study of an obese clinical population found no negative
psychological effects.21 However, weight cycling may be
consistent with lack of control, self-esteem, self-efficacy,
and behavioral issues.21 Although in the present study
weight change was determined “during the last 10 years”
and no other measure of weight cycling was available, the
findings of the study, as well as those from other studies,
may have important implications for both researchers and
providers of mental health services.

As noted, the gained and lost group was more likely to
be on a low-calorie diet, reflecting the recognition of a
“weight problem,” but the apparent inability to control
their weight. This finding is in accord with Field et al.,22

who reported that severe weight cyclers, in comparison
with those who maintained weight over a 5-year period,
preferred to change their diet rather than exercise. The
prevalence of obesity, reported in 6.5% of the sample,
was far lower than the national averages; however, com-
parisons of obese respondents versus the 94% who were
nonobese confirmed the well-known observation that
obesity is a health problem—the obese tended to have
more high blood pressure, high cholesterol, diabetes, and

respiratory problems than the nonobese. More of them
also reported at least 1 physical limitation, rated their
health as not excellent, and reported not engaging in regu-
lar exercise. Weight gain and obesity were found to be in-
versely associated with frequency of sexual intercourse
(Table 2). Assessment of self-esteem was not included in
this study, but the results on sexual intercourse may be
a proxy for self-esteem or how women feel about gaining
weight, being overweight, and being obese. The face va-
lidity of the results on obese/nonobese women suggests
that, despite the possible limitations of this study, the re-
sults on the 4 weight changes groups are reliable and
valid.

Obesity and weight cycling may be associated with
binge eating and psychological problems, although the
data do not provide consistent results.9,10,18–20,22–27 (This
study had no information on binge eating.)

These data are from self-reports of predominantly
white, middle to upper-middle class women well enough
and able to complete a self-administered questionnaire.
Further, the prevalence of obesity, 6.5%, is far lower
than national obesity prevalence figures. For these rea-
sons, the results may not be generalizable to women
of diverse backgrounds. The study was cross-sectional;
from the associations observed, causation cannot be de-
termined. This raises the question, Which comes first,
psychological problems—depression, alcoholism, and/or
drug dependence—or weight problems? Further studies
are suggested to understand the association between
weight control and mental health in women from a broad
spectrum of socioeconomic and racial/ethnic groups. The
findings of this study, however, contribute to observations
on the complex relations between weight cycling, i.e.,
weight fluctuations, and psychological effects, self-
esteem, and health perception.

CONCLUSION

Among well-educated predominantly white women,
who have better health promoting and weight profiles
than the general U.S. population, the subset who both
gained and lost weight, over a 10-year period, reported
more physician-diagnosed depression, alcoholism, and/or
drug dependence; were more likely to perceive having to
forgo mental health care for financial reasons; and had
poorer self-rating of health compared to women reporting
no weight change, losing weight, and gaining weight over
the same time period. These findings contribute to find-
ings on the psychological effects of weight, weight cy-
cling, and obesity. Further research on more diverse popu-
lations is needed. Nevertheless, weight control and weight
cycling should not be ignored by mental health profes-
sionals, and treatment should address not only weight
gain and weight cycling per se, but also their effects on
health perception and self-esteem.
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