Physical and Psychological Consequences of Weight Gain
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Obesity and overweight are clearly associated with many serious conditions, including type |l dia-
betes mellitus, hypertension, and coronary heart disease. Excess weight also increases the risk of
death. Recent evidence suggests that weight gain itself, even if persons remain within the “normal”
weight range, also increases the risk of medical illnesses and premature death. Personswho gain 5.0 to
7:9kg (11to 17.3 Ib) as adults are 1.9 times more likely to develop type |1 diabetes mellitus and 1.25
times'more likely to develop coronary heart disease than those who lose weight or maintain a stable
weight after age 18 years. Gaining 11 to 20 kg (24.2 to 44 |b) or more in adulthood increases the risk
of ischemic stroke 1.69 to 2.52 times. The relationship between weight gain and breast cancer has
been difficult to study, primarily because postmenopausal hormone replacement therapy can mask the
effect of weight'gain on cancer risk. Accordingly, weight gain in adulthood has been associated with
an increased risk of breast cancer only among women who have never used hormone replacement
therapy. In addition'to its adverse effects on disease outcomes, weight gain also impairs physical func-
tioning, reduces quality-of life, and is associated with poor mental health. These psychological and
mental health consequences of weight gain can become an added burden for patients with schizophre-

niaand other mental disorders.

ome 32 million women and 26 million  men—or
early one third of the adult population in the United
States—are overweight, meaning they weigh at least 20%
more than their desirable weight. During the past 15 years,
the average weight of American adults has increased by
3.6 kg (7.9 Ib).! Obesity and overweight are associated
with a wide range of medical problems, including hyper-
tension, type Il diabetes mellitus, coronary heart disease,
gallbladder disease, breast cancer, endometrial cancer, co-
lon cancer, and osteoarthritis.” The medical costs of obe-
sity (defined as a body mass index =29 kg/m?) arising
from treatment of these conditions alone amounted to an
estimated $51.64 billion in 1995, or about 5.7% of na-
tional health care expenditures® The 39.2 million lost
work days associated with obesity was estimated to have
cost an additional $3.9 hillion in foregone productivity.®
These cost estimates are conservative because they do not
include the excess illness burden associated with being
overweight (as opposed to being obese), nor do they take
into account the disease burden resulting from weight gain
within the “normal” range.

From the Department of Health and Social Behavior,
Harvard School of Public Health, Boston, Mass.

Presented, in part, at the symposium “Weight Gain
Associated With the Use of Psychotropic Medications,” which
was held August 26, 1998, Boston, Mass., and supported by an
unrestricted educational grant from Janssen Pharmaceutica,
L.P

Reprint requests to: I. Kawachi, M.D., Department of
Health and Social Behavior, Harvard School of Public Health,
677 Huntington Ave., Boston MA 02115.

J Clin Psychiatry 1999;60 (suppl 21)

(J Clin Psychiatry 1999;60[suppl 21]:5-9)

PITFALLS IN EPIDEMIOLOGIC STUDIES
OF WEIGHT GAIN

For data on the rel ationship between weight gain and il
health to be accurate and valid, investigators must over-
come several potential pitfalls of epidemiologic studies,
including reverse causation, confounding, and statistical
overadjustment.

Reverse causation refers to the possibility that prior ill-
ness might have caused the weight change, rather than
weight change causing illness. For example, clinical de-
pression can lead to weight gain, so investigators must ex-
clude prior depression when examining weight gain and
changes in mental health. Similarly, many diseases can
cause weight loss, which might lead investigators to erro-
neously conclude that loss of weight is associated withiill
health.

Confounding variables can bias results, again leading
to erroneous conclusions if these confounders are not ad-
equately addressed. For example, cigarette smokers tend
to gain less weight over time than do nonsmokers,* yet
cigarette smoking clearly causes ill health.® If investiga-
torsdo not adjust for confounding by smoking status, their
results will underestimate the excess risks of ill health as-
sociated with weight gain.

Researchers also must be wary of possible statistical
overadjustment. Inappropriate statistical adjustment typi-
cally occurs when investigators adjust for the biological
effects of weight gain, such as hypertension or hypergly-
cemia, when analyzing the relationship between weight
gain and risk of coronary heart disease (CHD). Both hy-
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Figure 1. Weight Change Since Age 18 Years and Relative
Risk of Death From All Causes in Women Who Never
Smoked®
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Figure 2. Weight Change Since Age 18 Years and Relative
Risk of Diabetes Mellitus®
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#Data from reference 11. p < .001 for trend across categories of weight
change.

pertension and hyperglycemia are variables in the causa
pathway leading from weight gain to CHD, and control-
ling for these conditions is equivalent to adjusting for the
mechanisms by which weight gain is believed to cause
CHD.

WEIGHT GAIN AND TOTAL MORTALITY

The relationship between excess body weight and in-
creased risk of death was first noted by the life insurance
industry.® Since then, an impressive number of studies
have corroborated this relationship.” In addition, the Har-
vard Nurses' Health Study® provides evidence of an asso-
ciation between weight change and increased risk of
death. The Nurses' Health Study is an ongoing cohort
study of 121,700 female registered nurses residing in the
United States. It was established in 1976 to examine pre-
dictors of morbidity and mortality.

In one report from the study based on 12 years of
follow-up,® the authors examined the association between
weight change and mortality after excluding women with
prior illness at baseline (to avoid reverse causation) and
stratifying the remaining women according to smoker sta-
tus (to prevent bias from confounding). As shown in Fig-
ure 1, women who had never smoked and reported gaining
10 kg (22 Ib) or more since age 18 years were at signifi-
cantly increased risk of death in middle age (p < .001 for
trend across categories of weight change). Women who
gained 20 kg (44 1b) or more since age 18 years were 1.6
times (95% confidence interval [CI], 1.3 to 1.9) more
likely to die from all causes than those who maintained a
stable weight (defined aswithin £ 5 kg [11 |b] of weight at
age 18 years) as adults. Patients with significant weight
gain as adults were at particularly high risk of death from
CHD and all cancers.®

WEIGHT GAIN AND
INDIVIDUAL CAUSES OF MORBIDITY

Hypertension

In the Framingham Heart Study, weight gain was
clearly associated with increases in blood pressure; a 15%
gain in weight increased systolic blood pressure by 18%.°
In the Nurses' Health Study, even fairly modest degrees of
weight gain were associated with measurable increases in
the risk of hypertension.’® The relative risk of developing
hypertension among women who gained 2.1 to 4.9 kg (4.6
to 10.8 Ib) over 2 or more yearswas 1.38 (95% Cl, 1.28 to
1.48) compared with women who maintained their weight
within £ 2 kg (4.4 |b). Twenty-one percent of the new
cases of ‘hypertension in this cohort were attributable to
weight gain occurring during midlife.*

Severa hiologicaly plausible mechanisms may ex-
plain how increased body weight isrelated to an increased
risk of hypertension. These mechanisms include enhanced
sympathetic nervous system activity, increased plasmare-
nin activity, and increased insulinresistance (which inturn
enhances renal sodium reabsorption).?

Type II Diabetes Mellitus

One of the diseases most strongly and consistently as-
sociated with overweight and weight gain is type Il, or
non-insulin-dependent, diabetes mellitus. Using data from
the Nurses' Health Study, Colditz et al."* reported that
women who gained 5.0 to 7.9 kg (11 to 17.3 Ib) as adults
were 1.9 times (95% Cl, 1.5 to 2.3) more likely to develop
type Il diabetes than those who maintained a stable weight
in adulthood (Figure 2). Until recently, aweight gain of up
to 9 kg (19.8 Ib) after age 35 years was sanctioned as fall-
ing within the desirable range.® Thus, a person who
gained 7 kg (15.4 1b) as an adult would remain within the
desirable range of weight gain according to 1990 guide-
lines'” but would increase his or her risk of diabetes 2-fold.
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Figure 3. Weight Change Since Age 18 Years and Relative
Risk of Coronary Heart Disease®
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®Data from reference 14. p <.001 for trend across categories of weight
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Figure 4. Weight Change Since Age 18 Years and Relative
Risk of Ischemic Stroke®
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For people who gain more than 9 kg (19.8 Ib) as adults, the
risks are even greater. Women in the Nurses' Health Study
who gained 20 kg (44 Ib) or more in adulthood were 12.3
times (95% Cl, 10.9 to 13.8) more likely to develop diabe-
tes than those who kept their weight stable.™ Similarly, in
the Rancho Bernardo Study, Holbrook et al.™3 reported that
aweight gain of 4.5 kg (10 Ib) or more between-ages 40
and 60 years significantly increased the risk of diabetesin
both men (relative risk, 1.4; p <.05) and women (relative
risk, 1.7; p < .02).

Coronary Heart Disease

Among the 11,818 women aged 30 to 55 years enrolled
in the Nurses Health Study who were followed for 14
years, CHD developed in 1292.% Women who gained
weight from age 18 years until the beginning of the study
follow-up period (in 1976) were at significantly greater
risk for CHD than those who maintained a stable weight
(within £ 5 kg [11 Ib] of their weight at age 18 years). The
relative risk of CHD was 1.25 (95% Cl, 1.01 to 1.55) for
womenwho gained 5.0to 7.9 kg (11 to 17.3 Ib), 1.64 (95%
Cl, 1.33 to 2.04) for an 8.0 to 10.9 kg (17.6 to 24.0 Ib)
gain, 1.92 (95% ClI, 1.61 to 2.29) for an 11.0 to 19.0 kg
(24.2t041.81b) gain, and 2.65 (95% Cl, 2.17 t0 3.22) for a
gain of 20 kg (44 1b) or more (Figure 3). For each kilogram
of weight gained, therisk of CHD increased by 3.1% (95%
Cl, 2.6 to 3.6). The excess risk of CHD associated with
weight gain was apparent even among women whaose body
mass index remained within the normal range (between 18
and 25 kg/m?).* Twenty-seven percent of the overall inci-
dence of CHD in this cohort could be attributed to weight
gains of 5 kg (11 Ib) or more after age 18 years. These
findings are strengthened by the design of the Nurses
Health Study. Investigators excluded women with preex-
isting coronary heart disease at baseline and extensively
controlled for potential confounding factors, including
smoking status, menopausal status, use of postmenopausal
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hormone replacement therapy, body mass index at age 18
years, and parental history of heart disease.®

Without doubt, the association between weight gain
and risk of CHD is partly mediated by the known links be-
tween weight gain and risk factors for CHD, such as hy-
pertension and diabetes mellitus. Being overweight also is
associated with lipid abnormalities, including high tri-
glyceride levels and low high-density lipoprotein choles-
terol levels,™ which also increase the risk of CHD.

Stroke

Stroke has recently been added to the list of deleterious
health outcomes associated with weight gain. Rexrode et
al.*®‘examined this association in a 16-year follow-up
analysis-of data from the Nurses' Health Study. Using
multivariate analyses that adjusted for body mass index at
age 18 years, they found that weight gain from age 18
years until the start of the study follow-up was associated
with a relative risk for ischemic stroke of 1.60 (95% ClI,
1.16 to 2.21) for again of 11 t019.9 kg (24.2 to 43.8 Ib)
and 2.28 (95% Cl, 1.59 to 3.26) for.again of 20 kg (44 Ib)
or more (p < .001 for trend) (Figure 4). When the investi-
gators statistically controlled for hypertension, diabetes,
and hypercholesterolemia in the women who gained the
most weight as adults, the relative risk of ischemic stroke
decreased from 2.52 to 1.45, suggesting that these are the
mechanisms by which weight gain increases the risk of
stroke. Although weight change was not associated with
an increased risk of hemorrhagic stroke (p = .2 for trend),
a direct relationship was observed between weight gain
and risk of total stroke (p < .001 for trend). An increased
risk of stroke has also been reported for men who gain
more than 9 kg (19.8 Ib) as adults.”’

Breast Cancer
The relationship between weight, weight change, and
breast cancer risk is complex. Among premenopausal
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women, body weight is consistently inversely related to
the risk of breast cancer,® meaning that overweight pre-
menopausal women are at less risk than their healthy
weight counterparts. This relationship might be explained
by the greater frequency of anovulatory cycles among
overweight women, which, in turn, lowers circulating lev-
els of estradiol and progesterone. Among postmenopausal
women, however, plasma estrogen levels are derived
mainly from adipose tissue. Endogenous estrogen levelsin
overweight and obese postmenopausal women can be up
to 50% to 100% higher than those in lean postmenopausal
women.”® Thus, it"is somewhat puzzling why epidemio-
logic studies have not consistently found a positive rela-
tionship between overweight and increased risk of breast
cancer.

The reason for this apparent paradox may liein the use
of hormone replacement therapy among postmenopausal
women. The use of hormone replacement therapy, which
is itself linked to an increased risk of breast cancer,®
seems to mask the relationship between weight gain and
breast cancer risk in postmenopausal’ women. In the
Nurses' Hedth Study,” weight gain'in adulthood among
postmenopausal women was associated with an increased
risk of breast cancer only among women who never used
hormone replacement therapy. In these women, the rela-
tive risk of breast cancer was 1.99 (95% Cl, 1.43'to 2.76)
for those who gained more than 20 kg (44 Ib) as adults
(p<.001 for trend) (Figure 5). Among current users of
hormone replacement therapy, no relationship between
weight gain and increased risk of breast cancer was seen.
Among premenopausal women in the Nurses Health
Study, there was a borderline statistically significant rela-
tionship between weight gain and a decreased risk of
breast cancer (p = .07 for trend).#

WEIGHT GAIN AND QUALITY OF LIFE

Increasing evidence suggests that being overweight and
gaining weight have psychosocial conseguences. Over-
weight and obese people are stigmatized and discrimi-
nated against in various areas of daily life, including edu-
cation, employment, and health care.?? Unfortunately, few
studies have examined the consequences of weight gain on
psychological well-being; most studies conducted to date
enrolled obese patients who were already seeking treat-
ment or had received counseling services. Rumpel et al.?
are among the few investigators to examine the relation-
ship between weight gain and psychological well-beingin
a nonobese population. In their study, based on data from
3747 women enrolled in the National Health and Nutrition
Examination Surveys epidemiologic follow-up study, psy-
chological health was assessed using the General Well-
Being Scale.** Among both normal-weight and overweight
women, those who gained 5 kg (11 |b) or more over a
10-year period were more likely to report lower overall

Figure 5. Weight Change Since Age 18 Years and Relative
Risk of Breast Cancer Among Postmenopausal Women Who
Currently Use or Have Never Used Hormone Replacement
Therapy*
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well-being, as well as a higher negative affect and alower
positive affect (odds ratio, ~ 1.5).

Weight gain not only adversely affects psychological
functioning but also impairs physical functioning. In the
British Whitehall 11 Study, which enrolled 6895 men and
3413 women, Stafford et al.% reported that weight gainin
adulthood increased the likelihood of being in the bottom
quintile based on a validated physical functioning scale
(the 10-item physical functioning subscale of the SF-36
Health Status Survey).

CONCLUSION

Obesity and overweight are established risk factors for
morbidity and mortality. In addition, we are now finding
that weight gain in adulthood also has physical and psy-
chological consequences: The adverse effects of weight
gain on mental health can become an added burden for pa-
tients with schizophrenia or-other types of mental illness.
A weight gain during adulthood of 10 kg (22 Ib) or more,
even among persons who remain within the “normal”
weight range, increases the risk of a variety of illnesses,
ranging from cardiovascular diseases to cancer, and com-
promises the patient’s quality of life.
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