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SPECIAL ARTICLE

SOCIAL AND ECONOMIC CONSEQUENCES OF OVERWEIGHT IN ADOLESCENCE AND
YOUNG ADULTHOOD

STEVEN L. GORTMAKER, Pu.D.; Aviva Must, Pu.D., James M. PerriN, M.D.; ArRTHUR M. SoBor, A.M.,
AND WiLriam H. Dierz, M.D., Pu.D.

Abstract Background and Methods. Overweight in
adolescents may have deleterious effects on their subse-
quent self-esteem, social and economic characteristics,
and physical health. We studied the relation between
overweight and subsequent educational attainment, mari-
tal status, household income, and self-esteem in a na-
tionally representative sample of 10,039 randomly select-
ed young people who were 16 to 24 years old in 1981.
Follow-up data were obtained in 1988 for 65 to 79 percent
of the original cohort, depending on the variable studied.
The characteristics of the subjects who had been over-
weight in 1981 were compared with those for young
people with asthma, musculoskeletal abnormalities, and
other chronic health conditions. Overweight was defined
as a body-mass index above the 95th percentile for age
and sex.

Resuilts. In 1981, 370 of the subjects were overweight.
Seven years later, women who had been overweight had
completed fewer years of school (0.3 year less; 95 percent
confidence interval, 0.1 to 0.6; P = 0.009), were less likely

VERWEIGHT is an increasingly prevalent nu-

tritional disorder among children and adoles-
cents in the United States.'® Numerous health risks
have been associated with adolescent overweight, in-
cluding hypertension, respiratory disease, several or-
thopedic disorders, diabetes mellitus, and elevated se-
rum lipid concentrations.* These health risks persist
for many years; in a recent study, overweight during
adolescence was associated with increased long-term
mortality among men and reduced functional status
among elderly women.?

Overweight during adolescence also has social, eco-
nomic, and psychological consequences, including ef-
fects on high-school performance,® college accept-
ance,’ and psychosocial functioning.? One study found
a greater prevalence of overweight among women who
were downwardly mobile socially than among those
who were upwardly mobile.® These studies are not
recent, however, and were restricted to limited geo-
graphic areas.

The severity of chronic conditions like adolescent
overweight is reflected not only by physiologic indica-
tors, morbidity, and health care costs, but also by the
effect of the condition on performance in school and at
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to be married (20 percent less likely; 95 percent confi-
dence interval, 13 to 27 percent; P<0.001), had lower
household incomes ($6,710 less per year; 95 percent con-
fidence interval, $3,942 to $9,478; P<0.001), and had
higher rates of household poverty (10 percent higher; 95
percent confidence interval, 4 to 16 percent; P<0.001)
than the women who had not been overweight, independ-
ent of their base-line socioeconomic status and aptitude-
test scores. Men who had been overweight were less likely
to be married (11 percent less likely; 95 percent confi-
dence interval, 3 to 18 percent; P = 0.005). In contrast,
people with the other chronic conditions we studied did not
differ in these ways from the nonoverweight subjects. We
found no evidence of an effect of overweight on self-
esteem.

Conclusions. Overweight during adolescence has im-
portant social and economic consequences, which are
greater than those of many other chronic physical condi-
tions. Discrimination against overweight persons may ac-
count for these results. (N Engl J Med 1993;329:1008-12.)

work and psychological functioning.'® In this study,
we prospectively examined the relation between over-
weight among 10,039 adolescents and young adults
and their social and economic characteristics and self-
esteem seven years later. We compared the results in
this group with similar outcomes in a sample of young
people with other chronic conditions and with the as-
sociation of socioeconomic characteristics and another
physiologic measure, height. The results indicate that
overweight adolescents and young adults marry less
often and have lower household incomes in early adult
life than their nonoverweight counterparts, regard-
less of their socioeconomic origins and aptitude-test
scores.

METHODS

The National Longitudinal Survey of Labor Market Experience,
Youth Cohort (NLSY), consists of a national probability sample
of young people interviewed first in 1979 and annually thereafter.
At each interview, the respondents answered an extensive ques-
tionnaire administered by an interviewer. Complete data for the
major variables of interest through 1988 were available for 8308 to
10,039 respondents (65 to 79 percent of the original cohort),
depending on the variable. The rates of retention in the study dif-
fered by less than 2.5 percent among the major racial and ethnic
groups'' and were similar in both the overweight and nonover-
weight groups.

Socioeconomic and Demographic Characteristics and
Overweight .

Survey respondents provided detailed information about their
family background, parents’ education, race and ethnic group, per-
sonal social and economic characteristics, education, and occupa-
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tion and a thorough job history at the initial interview in 1979.
These data were then updated annually.

Household income was defined as the sum of the income and
other earnings received by the respondent, his or her spouse, and
other members of the family (if any) during the year. Earnings were
computed by adding together all reported wages (including military
pay), salary, commissions, and tips. Income was computed as the
sum of earnings and any other income.'2 Poverty in a household was
defined according to federal poverty guidelines. The relatively high
rates of missing data on income and household poverty reflect miss-
ing information on components of income that prevented calcula-
tion of these variables.'?

We defined overweight as a body-mass index (calculated as the
weight in kilograms divided by the square of the height in meters)
above the 95th percentile for age and sex, as defined in national
standards derived from the First National Health and Nutrition
Examination Survey (NHANES I) conducted in 1971 through
1973.'® The body-mass index was based on the height and weight
reported by the subject in 1981. If a woman was pregnant, we
subtracted any weight gained during pregnancy. The correlations
between self-reported and measured values in other studies of
adults ranged from 0.96 to 0.99.'%'* In a nationally representative
study (NHANES II), self-reported and measured height and weight
among subjects from 20 through 24 years of age differed appreciably
for only 1 percent of men and 3 percent of women, leading to some
underreporting of overweight.'® The body-mass index also corre-
lates well with laboratory measures of body fat.!”

Asthma, Musculoskeletal Abnormalities, and Other Chronic
Physical Conditions

Six percent of the sample reported having a health condition in
1979 that caused limitations in the amount or kind of work they
could perform. These conditions were coded according to the cate-
gories of the International Classification of Diseases, 9th Revision (ICD-
9), and 242 different conditions were identified. A panel of five
pediatricians experienced in the study of chronic illness reviewed
the conditions to rate them as either acute or chronic and to exclude
mental health conditions. We classified as chronic physical condi-
tions all those of at least three months’ duration that were agreed on
by three or more of the members of this panel, resulting in a total of
55 diagnostic categories. These included asthma (73 cases), anom-
aly of the spine (10 cases), diabetes mellitus (8 cases), rheumatoid
arthritis (8 cases), epilepsy (7 cases), cerebral palsy (5 cases), scoli-
osis (5 cases), congenital heart anomalies (4 cases), lower-limb
anomalies (4 cases), profound impairment of vision (4 cases), mus-
cular dystrophy (3 cases), congenital foot deformity (3 cases), and
sickle cell anemia (2 cases). We excluded pregnancy or pregnancy-
related conditions, acute fractures, sprains or dislocations, obesity,
and mental health conditions.'®

Other Variables

A 10-item Rosenberg self-esteem scale included in the 1980 and
1987 surveys measured the subjects’ positive and negative attitudes
toward themselves.!® We estimated the reliability (coefficient al-
pha?) of the scale and found values above 0.84 for both men and
women in 1980 and 1987, indicating good internal consistency and
reproducibility.

Intelligence was measured by the Armed Forces Qualification
Test (AFQT), derived from the Armed Forces Vocational Aptitude
Battery administered to respondents to the NLSY in 1980.'2

Statistical Analysis

The NLSY oversampled blacks, Hispanics, and poor non-His-
panic whites. We weighted survey data with sample weights pro-
vided by the NLSY to calculate means and proportions so that all
descriptive statistics would reflect a sample representative of the
United States population in this age group.

We used t-tests to compare mean results and chi-square tests to
compare differences in proportional results. We calculated multiple
linear regressions and then computed the adjusted differences and
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95 percent confidence intervals from these regressions. We calculat-
ed both linear and logistic-regression coefficients in the case of di-
chotomous dependent variables.

We assumed a simple random sample when calculating statistics,
despite some clustering of the sample that had occurred by design.'!
Design effects do not bias estimates of coefficients and odds ratios,
but they do affect P values and confidence intervals. Therefore, we
considered significant only differences or coefficients with signifi-
cance levels of 0.01 or less. We included covariates that reflected the
sampling design in the multivariate regressions. All P values are
two-tailed. The sample sizes in the tables vary because of missing
values.

RESULTS
Base-Line Prevalence of Overweight

In 1981 the prevalence of overweight in this sample
was 3.0 percent among female subjects and 3.4 percent
among male subjects. The prevalence of overweight
was greater among black women than among non-
Hispanic white women (5.8 percent vs. 2.5 percent,
P<0.001). Other associations of base-line characteris-
tics with overweight are shown in Table 1. Among
women, overweight was associated with lower house-
hold income in 1979, a lower AFQT score, and a lower
paternal and maternal educational level. Among men,
there were no associations between base-line socioeco-
nomic variables and overweight.

Characteristics Seven Years Later

When we examined the social and economic vari-
ables and self-esteem in 1988, we found generally low-
er levels of socioeconomic attainment among the sub-
jects who were overweight in 1981; the crude estimates
of the difference were greater for women (Tables 2 and
3). Both women and men who had been overweight

Table 1. Base-Line Characteristics of Overweight and Nonover-
weight Subjects 16 to 24 Years of Age in the United States in
1981, According to Sex.*

VARIABLE WoMeN (N = 5138) MEN (N = 4901)
OVER- NONOVER- OVER- NONOVER-
WEIGHT WEIGHT ‘WEIGHT ‘WEIGHT
No. 195 4943 175 4726
Race or ethnic group (%)
White 65 80 77 80
Black 28 14 14 14
Hispanic 7 6 9 6
Mean age (yr) 18.3 17.7 17.7 17.6
Mean maternal education (yr) 10.5 11.5 11.3 11.7
Mean paternal education (yr) 10.0 11.7 11.0 12.0
Mean household income 15,783 18,602 19,303 19,540
in 1979 (§)
Chronic health condition 0.7 1.8 03 2.0
in 1979 (%)
Mean weight in 1981 (kg) 90.5 57.8 102.8 2.4
Mean height in 1981 (m) 1.61 1.64 1.76 1.78
Mean AFQT score in 1980 62 71 68 70
Mean education in 1979 (yr) 10.6 10.7 - 10.2 10.5
Married in 1979 (%) 12 13 - 4 5
Mean self-esteem in 1980F 319 324 32.1 32.7

*All estimates are weighted.
‘tMeasured on the Rosenberg scale.
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Table 2. Estimated Effect of Overweight in Adolescence on Subsequent Social and Economic Characteristics and Self-
Esteem among Women.*

CRUDE ESTIMATE OF ADJUSTED ESTIMATE OF

VARIABLE OBSERVED VALUE DIFFERENCE (95% CI) DIFFERENCE (95% CI) P VALUE
OVERWEIGHT NONOVERWEIGHT
(N = 195) (N = 4943)
Married (%) (n = 4922) 28 56 —28 (—21to —35) =20 (—13t0 —27) <0.001
Household income ($) (n = 4286) 18,372 30,586 ~12,214 (—10,295to —14,133) —6,710 (—3,942t0 —9,478) <0.001
Income below poverty level (%)t 32 13 19 (I11to27) 10 (4to 16) <0.001
(n = 4286)

Education (yr) (n = 4881) 12.1 13.1 —1.1(-0.8t —1.4) —0.3 (-0.1 to —0.6) 0.009
Completed college (%) (n = 4881) 9 21 —-12 (=7t —17) -3 (812 0.21
Self-esteem in 1987 (n = 5138) 32.4 33.6 —1.1(-0.6t0 —1.7) -0.4 (-0.8t00.1) 0.38

*Overweight was determined in 1981, social and economic characteristics in 1988, and self-esteem in 1987. Effects have been estimated from regression equations with
control for base-| Ime vanablcs Data are from the NLSY. The sample size varies slightly because of missing data. The following base-line variables were controlled for in
multivariate reg; household income in 1979, educational level in 1979, marital status in 1979, mother’s educational level in 1979, father’ scducatlonal level in
1979, AFQT score in 1980 lhe presence of a work-limiting chromc health condition in 1979 (excluding obesity), height in 1981, self-est in 1980 ( d on the
Rosenberg scale), age in 1981, and race or ethnic group; sep were included for missing data on income, father’s educational level, and mother’s educational
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level. CI denotes confidence interval.
tHousehold poverty was defined according to federal poverty guidelines.

were less likely to have married, had completed fewer
years of education, and had lower household incomes,
lower self-esteem, and higher rates of poverty than
those who had not been overweight.

Multivariate Models

We next examined the relation between overweight
in 1981 and measures of social and economic attain-
ment in 1988, controlling for base-line characteris-
tics, including household income, the respondent’s
educational level, the mother’s and father’s educa-
tional level, the score on the AFQT, the presence of a
chronic physical health condition, height, self-esteem,
age, and race or ethnic group. We also performed
analyses predicting educational attainment in 1988
in which we did not control for education at base
line, because a substantial number of subjects would
have completed their education before this time. Simi-
larly, we performed analyses predicting self-esteem in
1987 in which we did not control for self-esteem at
base line.

The addition of these control variables yielded re-
sults that differed little from the unadjusted relations.
Overweight adolescents and young adults married less
often and had lower household incomes in their early
adult life, independent of their socioeconomic origins
and aptitude-test scores. Seven years later, women
who had been overweight had completed fewer years
of school (0.3 year less; 95 percent confidence interval,
0.1 to 0.6; P = 0.009), were less likely to have married
(20 percent less likely; 95 percent confidence interval,
13 to 27 percent; P<<0.001), had lower household in-
comes ($6,710 less per year; 95 percent confidence
interval, $3,942 to $9,478; P<<0.001), and had higher
rates of household poverty (10 percent higher; 95 per-
. cent confidence interval, 4 to 16 percent; P<<0.001)
than other women, independent of base-line charac-
teristics (Table 2). Overweight men were less likely to
have married (11 percent less likely; 95 percent confi-
dence interval, 3 to 18 percent; P = 0.005) (Table 3).
We found no evidence for an effect of overweight on

self-esteem once we controlled for base-line variables.
The results were similar to those shown in Tables 2
and 3 for the regression analyses in which we did not
control for base-line educational level or self-esteem.
The addition of interaction terms to the models to
determine whether the relation of overweight to sub-
sequent social and economic characteristics varied ac-
cording to race or ethnic group did not alter the re-
sults.

As expected, 77 percent of the men and 66 percent
of the women who were overweight in 1981 were still
overweight in 1988. We compared the subjects who
were overweight in both 1981 and 1988 with those who
were overweight only in 1981 and found that the asso-
ciation with socioeconomic characteristics in 1988 was
similar in the two groups. The results of the logistic-
regression analyses were consistent with those of the
linear regression analyses. Women who were over-
weight in 1988 were more likely to be unmarried (odds
ratio, 2.5; 95 percent confidence interval, 1.8 to 3.5;
P<0.001) and poor (odds ratio, 2.0; 95 percent confi-
dence interval, 1.1 to 2.4; P = 0.01) than other wom-
en, independent of base-line characteristics. Men who
were overweight in 1988 were also more likely to be
unmarried (odds ratio, 1.6; 95 percent confidence in-
terval, 1.2 to 2.3; P = 0.005).

We also conducted analyses with overweight rede-
fined as a body-mass index above the 85th percentile
for age and sex.'> When this definition was used, 13
percent of the women and 14 percent of the men were
overweight in 1981. The results of regression analyses
were similar to those we obtained using the 95th per-
centile as the threshold for overweight, although the
magnitude of the estimated effects was reduced. Over-
weight women were less likely to have married (6 per-
cent less likely; 95 percent confidence interval, 2 to 10
percent; P = 0.002) and had lower household incomes
($3,602 less per year; 95 percent confidence interval,
$2,068 to $5,137; P<<0.001) than other women, inde-
pendent of base-line characteristics. No statistically
significant effects were found among the men.

The New England Journal of Medicine
Downloaded from nejm.org on January 20, 2017. For personal use only. No other uses without permission.
Copyright © 1993 Massachusetts Medical Society. All rights reserved.



Vol. 329 No. 14

SOCIAL AND ECONOMIC CONSEQUENCES OF OVERWEIGHT — GORTMAKER ET AL.

Table 3. Estimated Effect of Overweight in Adolescence on Subsequent Social and Economic Characteristics and Self-
Esteem among Men.*

CRUDE ESTIMATE OF ADJUSTED ESTIMATE OF

VARIABLE OBSERVED VALUE DIFFERENCE (95% CI) DIFFERENCE (95% CT) P VaLue
OVERWEIGHT ~ NONOVERWEIGHT
(N =175) (N = 4726)
Married (%) (n = 4642) 40 48 -8 (—1to—15) —-11 (-3to —18) 0.005
Household income ($) (n = 4022) 26,008 31,462 —5,454 (—2,4881t0 —8,420) —2,876 (—10to —5,742) 0.05
Income below poverty level (%)t 17 10 7 (1to13) 5 (-1t09) 0.07
(n = 4022)
Education (yr) (n = 4610) 12.4 13.1 -0.8 (0.5t —1.1) ~0.2 (-0.5t0 0.0) 0.08
Completed college (%) (n = 4022) 10 23 —13 (—8to —18) -5 (01t 10) 0.05
Self-esteem in 1987 (n = 4901) 32.8 339 -1.1(-05t —1.7) —0.2 (—0.8 t0 0.30) 0.17
*Qverweight was determined in 1981, social and economic characteristics in 1988, and self-esteem in 1987. Effects have been esti d from regressi quations with
control for base-line variables. Data are from the NLSY. The sample size varies slightly b of missing data. The following base-line variables were controlled for in

multivariate reg| analyses: h hold income in 1979, educational level in 1979, marital status in 1979, mother's educational level in 1979, father’s educational level in
1979, AFQT score in 1980, the presence of a work-limiting chronic health condition in 1979 (excluding obesity), height in 1981, self-esteem in 1980 (measured on the
Rosenberg scale), age in 1981, and race or ethnic group; separate indicators were included for missing data on income, father’s educational level, and mother’s educational

1011

level. CI denotes confidence interval.
tHousehold poverty was defined according to federal poverty guidelines.

In contrast, we found no evidence of significant ef-
fects of other chronic physical conditions as a group
on later socioeconomic characteristics, marital status,
or self-esteem. The results were similar when asthma
was excluded from the group of chronic conditions.

Height also predicted socioeconomic characteris-
tics among men. Among women, this variable had
little independent value in predicting subsequent
characteristics after we controlled for base-line varia-
bles. Among men, however, a 30-cm (12 in.) reduc-
tion in height was independently associated with a
10 percent increase in the prevalence of poverty
(95 percent confidence interval, 6 to 13 percent;
P<0.001) and a decrease of $3,037 in household in-
come (95 percent confidence interval, $1,084 to
$4,990; P = 0.002).

DiscussioN

This study indicates that overweight during adoles-
cence and young adulthood has important social and
economic consequences that are more severe for wom-
en than for men and greater than those associated with
a variety of other chronic conditions during adoles-
cence. A number of hypotheses could explain these
results. One hypothesis is that differences in social and
economic characteristics between overweight and
nonoverweight young people can be explained by dif-
ferences in socioeconomic origins or ability.?'? How-
ever, we still found that marriage was substantially
less frequent and socioeconomic attainment less great
among the subjects who were overweight in 1981 after
we controlled for base-line differences in potentially
confounding variables. A second hypothesis suggests
that people who are overweight may have associated
health problems that limit their socioeconomic attain-
ment.?* Qur data, as well as those of others,* indicate,
however, that persons with other chronic physical
conditions do not have lower socioeconomic attain-
ment or a lower likelihood of marrying, or at least that
the largest effects are limited to those with severe im-
pairments.'® To examine this possibility further, we

added a variable to the regression analyses indicating
subjects who had a work-limiting chronic health con-
dition in 1988. In these analyses the estimated effects
of overweight on attainment did not change, indicat-
ing that health conditions existing in 1988 that arose
from the subjects’ overweight were not an explanation
for their lower attainment. Alternatively, overweight
persons may have impaired physical function that lim-
its their job performance and their search for a marital
partner. Our data base included no direct measures of
physical function, and thus our study cannot address
this possibility.

A final hypothesis centers on the potential role of
stigma associated with obesity or overweight, and of
subsequent discrimination. Overweight differs from
many other chronic conditions in its visibility. Unlike
other attributes such as skin color or sex, as Rothblum
states, “weight is thought to be under voluntary con-
trol, so that fat people are held responsible for their
condition and for changing it.”? Furthermore, the
perception that overweight people are physically less
attractive?” could lead to lower rates of marriage.

Evidence from several studies indicates that obese
persons, particularly women, are highly stigmatized in
the United States. There is evidence of discrimination
against obese persons,?®? including “employer preju-
dice,”?* and lower-than-expected levels of occupation-
al attainment among overweight workers.*® Although
we did not measure it directly, discrimination could
explain our findings, because the regression models
controlled for a wide variety of other known causes of
lower socioeconomic attainment.

We also hypothesized that the stigma and discri-
mination associated with overweight would limit
normal psychosocial development and promote low
self-esteem, but we found no such effect. We had ex-
tremely limited data on psychological outcomes, how-
ever. Nonetheless, our results are consistent with the
view of others that there is little relation between obe-
sity and psychological disturbance.?"*

The finding that overweight adolescents and young
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adults subsequently have lower household incomes
and higher rates of poverty than those who are not
overweight may partly explain the inverse relation be-
tween socioeconomic attainment and obesity that has
been reported previously. In industrialized countries,
obesity is less frequent among wealthier women than
among others, although this association does not hold
among men.”® Our data suggest that overweight may
be an important determinant of socioeconomic status
among women in the United States. This observation
is contrary to the more prevalent assumption that so-
cioeconomic status influences overweight, principally
through behavioral factors that may mediate this rela-
tion, such as diet and exercise.?® Our data indicate
that at least part of this relation may be a socioeco-
nomic consequence of overweight.

Stigma and discrimination could also explain the
association among men between height and later
household income and poverty. Tanner has noted the
association of greater social mobility with taller stat-
ure in a number of societies,** and many studies indi-
cate the association of short stature among men with
psychological difficulties and lower perceived social
status.®

In summary, overweight during adolescence has
important social and economic consequences that are
greater than those associated with many other chronic
physical health conditions. Discrimination against
people who are overweight may account for these re-
sults. The recent Americans with Disabilities Act pro-
hibits discrimination in employment and in establish-
ments serving the public.*® Our data suggest that the
extension of this act to include overweight persons
should be considered. Our findings also emphasize the
need for effective prevention of this increasingly prev-
alent condition.

We are indebted to our colleagues in the Research Consortium on
Chronic Illness in Childhood (Drs. Laurie J. Bauman, Dennis Dro-
tar, John M. Leventhal, Paul Newacheck, Ellen C. Perrin, I. Barry
Pless, Ruth E.K. Stein, Deborah Klein Walker, and Michael Weitz-
man) for their critical comments and support.
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