Obesity and Stature in Adolescence
and Earnings in Young Adulthood

Analysis of a British Birth Cohort

James D. Sargent, MD, David G. Blanchflower, PhD

Objective: To examine the association between obe-
sity and stature at various ages and earnings in young men
and women at age 23 years.

Design: We estimated the effect of obesity on earnings
by constructing a series of ordinary least-squares regres-
sion equations in which the dependent variable was the
natural logarithm of hourly earnings at age 23 years. We
report the coefficients for obese subjects compared with
those for the nonobese subjects and for height while con-
trolling for a number of other factors that are known to
affect pay.

Setting: A birth cohort of 12 537 respondents at age 23
years from the National Child Development Study, which
consists of all children born in England, Scotland, and
Wales between March 3 and 9, 1958.

Ovutcome Measvre: Hourly earnings at age 23 years as
it relates to obesity, as determined by the body mass in-
dex and stature measured as a continuous variable.

Results: Men and women who had been obese at age 16
years had significantly fewer years of schooling than did their
nonobese peers. Obese women performed poorly on math
and reading testsatages 7, 11, and 16 years when compared

with their nonobese peers. Regression analyses indicated
no relationship between obesity at any age and earnings at
age 23 years in males. In contrast, there was a statistically
significant inverse relation between obesity and earnings
in females, independent of parental social class and ability
test scores of the child. Female adolescents who were in the
top 10% of the body mass index at age 16 years earned 7.4%
less (95% confidence interval, —11% to —3.8%) than their
nonobese peers; those in the top 1% earned 11.4% less (-21%
to—1.5%). The inverse relationship between obesity at 16
years of age and earnings persisted whether the adolescent
female remained obese (—6.4% {—12.3% to—4.7%)) or moved
into the nonobese category by age 23 years (~7.5% [-12.5%
t0—2.4%)). A positive relationship was found between height
at age 16 years and earnings at age 23 years for men (but
not for women) after controlling for social class and 1Q.

Conclusions: This study demonstrates an inverse rela-
tionship between obesity at 16 years and earnings at age
23 years for British women; the magnitude of the relation
is similar to that of other factors that predict earnings, such
as gender, job training, and union membership. In the case
of men, we found a positive relationship between height
and subsequent earnings but no obesity effects.
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Editor’s Note: It seems that
it's over for the “fatlady” long
before she sings. Obese teen-
age girls can look forward to
a double whammy in earning
power because of two physi-
cal features, size and gender.
Does anyone doubt that the
same is true in America?

Catherine D. DeAngelis, MD

HE RELATION between obe-
sity and adverse medical
outcomes, such as diabe-
tes, cardiovascular dis-
ease, hypertension, gall-
bladder disease, and cancer, is well
described.! Similarly, the relation be-
tween obesity and socioeconomic status
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SUBJECTS AND METHODS

The NCDS is a birth cohort consisting of all children born
in England, Scotland, and Wales between March 3 and 9,
1958. The study began as an investigation of perinatal mor-
tality, covering 98% of estimated births in the reference
week. This birth cohort was subsequently contacted at ages
7,11, 16, and 23 years, and information was obtained by
structured questionnaire administered by trained inter-
viewers from the respondent and his or her parents and
teacher. A school physician performed a complete physi-
cal examination of the child atages 7, 11, and 16 years, dur-
ing which height and weight were measured.

Contact has been maintained with a large number of
the original cohort. In addition to those born during the
first week of March 1958, all immigrants who arrived in
Britain after 1958 and before 1974 who had been born dur-
ing that week were added to the sample. High response rates
to the first three sweeps of the survey were achieved through
the cooperation of the state school system. However, it
proved more difficult to obtain responses when the co-
hort reached the age of 23 years, when many had left their
original family homes and started families of their own. In
1958, the initial birth sample (known as the Perinatal Mor-
tality Study) contained 18 559 subjects, including 388 still-
births and 228 neonatal deaths; there were 15468 re-
sponses at age 7 years (NCDS1), 15503 at age 11 years
(NCDS2), and 14 761 at age 16 years (NCDS3). The 1981
survey (NCDS$4), which took place between August 1981
and March 1982 when the respondents were 23 years of

age, contained a total of 12537 interviewees, or approxi-
mately 68% of the original sample of 18 559. Elias and
Blanchflower” provided evidence of response bias; indi-
viduals with the lowest levels of attainment on the early
ability tests were most likely not to respond to subsequent
sweeps of the survey.

Some comments about differences between the Brit-
ish population and the American population are war-
ranted. Since compulsory education ends at 16 years of age
in Britain, that population enters the labor market some 2
years earlier than their American counterparts. Also, in con-
trast to the United States, formal education after 16 years
of age is relatively uncommon in Britain; roughly 20% of
the NCDS subjects at age 16 years went on to college. By
age 23 years, only 250 of the adults interviewed were still
receiving higher education.

We use the body mass index (BMI), which is defined
as weight in kilograms divided by height squared in meters,
as an anthropometric measure of obesity. Measured weight
and height data are available at ages 7, 11, and 16 years and
from self-report at age 23 years. We defined as obese all sub-
jects whose BMI was at the 90th percentile or greater (the
BMI values used are reported in Table 1), and as grossly
obese those whose BMI was above the 99th percentile. This
standard defines obesity at a level of BMI similar to that com-
monly used to define obesity in the US population.® In the
United States, this level of BMI occurs at the 85th percen-
tile, indicating that the US population is more obese than
the British population. We distinguished changes in obe-
sity through time by means of the BMI definition, by divid-
ing the subjects into four groups: those nonobese at 16

has been examined many times. For developed nations,
the literature is unclear in regard to the direction of this re-
lation in men; however, there is a consistent inverse rela-
tion between obesity and socioeconomic status in women.?
This relation in women could be a result of obesity affect-
ing socioeconomic status, socioeconomic status affecting
obesity, or a common factor that influences both obesity
and socioeconomic status, and there are data to support each
of these possibilities.® Recent studies indicate that other physi-
cal attributes, such as height,* beauty,’ and handicapping
conditions,® are also associated with earnings.

In this study, we used data from a British birth co-
hort, the National Child Development Study (NCDS), to
explore the relation between obesity and height in ado-
lescence and earnings at a later time. The results indi-
cate that (1) obese female adolescents will earn signifi-
cantly less than their nonobese peers 7 years later and
(2) short male adolescents will earn significantly less than
their taller counterparts.

—

Using the BMI definition of obesity and height in centime-
ters, Table 2 reports the means and SDs in addition to ”

values for differences between the means of a number of
sample characteristics for individuals who were not obese
and those who were obese at age 16 years. For both men
and women, the individuals who had been classified as obese
at age 16 years had significantly higher mean BMIs at all
the other sweeps (P<.0001) and higher birth weights
(P<.0003) than did the nonobese group. We could find no
significant differences between the unadjusted earnings of
obese and nonobese men, whereas for obese women un-
adjusted earnings were nearly 10% lower than for non-
obese women. Obese men and women had significantly
fewer years of schooling than did their nonobese peers but
had similar rates of college completion. Obese women per-
formed poorly on all of the other attainment measures
(P<.0001) when compared with their nonobese peers. We

could find no significant differences between the non-
obese and the obese, for both men and women, in the pro- -
portions who worked part-time, were black, were union
members, or worked in large plants with at least 500 em-
ployees. -
In the multiple regression analysis for men, we |
could find no significant relation between any measure
of obesity and earnings at 23 years of age (Table 3). .
In contrast, for women, even when we included a full -
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and 23 years of age, those obese at 16 and 23 years of age,
those nonobese at 16 years but obese at 23 years of age,
and those obese at 16 years but nonobese at 23 years of age.

The NCDS has two other measures of obesity when
the respondent was aged 16 years. The physicians who col-
lected the height and weight data were asked to report
whether they considered the children to be obese or over-
weight (alternatives offered were 1 [grossly obesel], 2 [mod-
erately obese], 3 [normall, 4 [thin], and 5 [very thin]). At
the same time, their teachers were asked to report on
whether the children were obese or overweight (alterna-
tives offered were 1 [certainly], 2 [somewhat], and 3 [not
atall]). We use the responses to each of these measures in
turn to classify individuals as obese if they received a score
of 1 or 2, with the remainder (excluding missing values)
classified as nonobese.

To model the relation between obesity, height, and
earnings, we estimated a number of ordinary least squares
regression equations with the natural logarithm of net hourly
earnings as the dependent variable. The initial sample con-
sisted of individuals who were employed at the time of in-
terview, in 1981. We performed a series of ordinary least
squares regressions by gender with the use of measures of
obesity and height that corresponded to the same date as
the obesity measure, controlling for a number of other fac-
tors related to hourly earnings (including the local unem-
ployment rate, part-time status, union membership, indus-
try type, plant size, educational qualifications, race, and
marital status).® In these equations, 1 minus the natural an-
tilogarithm of the regression coefficient represents the im-
pact on earnings of a change in the variable for the obese

~mpared with the nonobese group. For values of less than
0.1, the regression coefficient times 100 approximates this
difference as a percentage; all coefficients are therefore pre-
sented as percentage changes in hourly earnings for the obese
vs the nonobese group.

Obesity in these subjects has been shown to be re-
lated to parental socioeconomic status.'® To assess the role
of this variable in confounding the relation between obe-
sity and earnings, we included controls for parental social
class (seven dichotomous variables describing the father’s
occupation when the respondent was 11 years old or the
mother’s occupation when the father was not present—
reported in 1969 by the parents when the child was aged
11 years). We also assessed the possibility of a confound-
ing influence of ability test scores in math and reading taken
by the children at ages 7, 11, and 16 years by performing
regressions with and without these controls. To test the pos-
sibility that obesity and/or height effects might vary across
parental social class groups or by ability test scores, we es-
timated separate regression equations for a variety of sub-
groups and included interaction terms between the obe-
sity variable and various categories for parental social class
and ability test scores (results not reported).

Finally, we modeled the effect of persistence of the
obese state or changes in the obese state on hourly earn-
ings in a regression that compared adolescents who were
not obese at 16 and 23 years of age with those who were
obese at 16 and 23 years of age, those who went from
being obese at 16 years old to nonobese at 23 years old,
and those who went from being nonobese at 16 years old
to obese at 23 years old.

set of personal and workplace controls, we found a
strongly significant inverse relation between obesity
and earnings. Women who were obese at 23 years of
age earned 5.3% less than women who were not obese
at that age. Women who had been in the top decile for
BMI at age 16 years had hourly earnings at age 23
years that were 7.4% lower than those of their non-
obese peers. Remarkably, we also found a significant
inverse relation between obesity in middle childhood
and earnings at 23 years of age, with women who had
been obese at age 11 years earning 3.5% less at 23
years of age than those who had not been obese at that
time. The inverse relation between female obesity and
earnings increased with the degree of obesity. Women
who had been in the top 1% of BMI at age 16 years
earned 11.4% less at 23 years of age, with everything
else constant. Obesity in the top percentile of the BMI
at 23 years of age was associated with a 14% decrease
in hourly earnings.

Among the other measures of obesity at age 16 years
reported in Table 3, physicians classified 6.4% of boys and
15.4% of girls as obese in NCDS2, compared with 6.1% and
10.3%, respectively, who were classified as obese by teach-
ers. Although each method of determining obesity at age

16years defined somewhat different populations, each group
of girls defined as obese was associated with significantly
lower earnings at age 23 years compared with their non-
obese counterparts (Table 3), corroborating the earlier re-
sults obtained with the BM1 as a measure of obesity. Despite
the somewhat greater propensity of physicians to report girls
as obese, the two reports produced similar results for wom-
en and no significant relation for men.

Table 3 also shows the relation between height and earn-
ings. In every case, the height variable was the same used
to construct the BMI. For example, where the top 10% of
the BMI at 16 years of age was used, height in centimeters
at age 16 years was included as an additional control vari-
able. For both men and women, there was evidence of a sig-
nificant positive relation between height and earnings. The
size of the effect changed little between the rows, apart from
when heightat 11 years was used, when the coefficient was
insignificant. Anincrease in height by 10 cmatage 16 years
for boys, which was equivalent to moving from the 10th per-
centile to the median (10th percentile, 160 cm; median, 170
cm; 90th percentile, 180 cm), resulted inan increase in hourly
earnings of 2.7%. In the case of girls (10th percentile, 153 cm;
median, 161 cm; 90th percentile, 169 cm), asimilar increase
in height of 10 cm resulted in a 2% increase in pay.
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*Body mass index (BMi)=weight (kilograms)/height squared (meters). Data for British subjects in the National Child Development Study were collected in
1974 at age 16 years and in 1981 at age 23 years. Data for the American subjects in the National Health and Nutrition Examination Survey | were collected
between 1970 and 1974.

1 The 99th percentiles are given in parentheses.

*Body mass index (BMi)=weight (kilograms)/height squared (meters). Those with a BMI in the 90th percentile or greater for the population when the
respondents were aged 16 years were defined as obese. Data are given as mean=+ SD except as noted.

1P values represent the level of significance of the t value on the difference between the values for the obese and the lean by gender for means and with
the x? test for proportions.

Table 4 reports the results of two separate regres- of age with the same measure at age 23 years indicated a
sions by sex with and without controls for parental social large transition between the nonobese and the obese states.
class (when the child was 11 years old) and ability test scores The patterns of these transitions were remarkably similar
(taken when the child was aged 7, 11, and 16 years). The for males and females for whom data (n=4370 and n=4373,
first part of the table models obesity and height at age 16 respectively) on weight and height were available at both
years; the first column excludes controls for social class and ages. Approximately 5% of both men and women went from
ability, while the second includes them. Their addition has being (1) obese at 16 years of age to nonobese at 23 years
little effect on the relation between obesity and earnings at of age; (2) nonobese at 16 years of age to obese at 23 years
23 years of age for either men or women, indicating that ofage; and (3) obese at 16 years of age to obese at 23 years
the effect of obesity on earnings was independent of these of age. Transitions in and out of the obese state are mod-
factors. Similarly, the relation between height and earnings eled for males and females in the regression analysis pre-
in men was not greatly affected by the addition of these con- sented in the second part of Table 4. Young women who
trols, whereas the height effect for women lost significance. had been obese at 16 years of age had significantly lower
These results remained unchanged when controls for the hourly earnings at 23 years of age regardless of whether they
height of the father and mother (obtained from interviews maintained their obesity (—8.9% without social controls and
with the parents in NCDS2 when the respondents were 11 —6.4% with them) or became nonobese at 23 years old (-6.7%
years old) were entered into the analysis. without social controls and —7.5% with them). Nonobese

Comparison of the BMI measure of obesity at 16 years female adolescents who becamme abese by 23 yeats of age
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*In these regressions, the dependent variable is the natural logarithm (In) of hourly earnings at age 23 years. All equations also include the following

controls: (1) In of the county unemployment rate, (2) nine dummies describing type of industry, (3) four marital status dummies, (4) three dummies
describing highest educational qualifications, (5) four plant size dummies, (6) part-time dummy, (7) union membership dummy, (8) nonwhite dummy, and (9)

a constant, The 95% confidence limits are given in parentheses.
tBody mass index (BMl)=weight (kilograms)/height squared (meters).
tSignificant at P<.05.

also had significantly lower earnings in the first column of
the table (—9.6% [confidence interval, —16.0% to —3.2%]).
However, this coefficient (—3.0% [confidence interval,—9.6%
to +3.5%]) lost significance with the addition of controls
for social status and ability.

As can be seen from Table 5, a considerably smaller
proportion of women than men were employed at age 23
years (64.3% and 82.7%, respectively). This raises the pos-
sibility that our results are biased by sample selection. We
examined the possibility of selection bias in a number of
ways. First, we assessed the impact of excluding from the
analysis those individuals who were not working at age
23 years (they were either unemployed or out of the la-
bor force) by means of the earnings from their last job. Be-
cause this job could have occurred at any time between
the ages of 16 and 23 years, we expressed these earnings
in constant 1981 British pounds. In a series of regressions
(results not reported), we added these individuals along
with the employed; a variable indicating their presence was
always significantly negatively associated with the depen-
dent variable but had no effect on the coefficients for any
of the obesity measures. Second, we looked at the propor-
tion of those employed atage 23 years who had BMIs avail-
able atage 16 years (Table 5); there was no significant dif-
ference between males and females (27.8% and 27%, re-

spectively). Third, we estimated aseries of logistic regression
equations to model the probability of being unemployed
at age 23 years—with the dependent variable set to zero
if employed and one if unemployed—and that included
controls for race, social class, location, and ability along
with obesity atage 16 years. Obese individuals had no higher
likelihood of unemployment. Finally, because of the im-
portance of nonparticipation in the labor force by wom-
en during childbearing years (5.1% of men in the sample
were out of the labor force, compared with 28.1% of wom-
en) and the fact that a married woman who was looking
for work in Great Britain at this time would frequently not
register as unemployed because of the unavailability of un-
employment benefits, we repeated the exercise but set the
dependent variable to 0 if the individual was employed at
age 23 years and to 1 if not employed (ie, unemployed or
out of the labor force), and the results were the same. Thus,
it does not appear to us that our results are accounted for
either by sample attrition or by dissimilar work experiences
of the obese vs the nonobese.

— RN

It has been three decades since the relation between obe-
sity and socioeconomic status was first described.!' A re-
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cent review of 144 published studies since that time'?in-
dicated a consistent finding of an inverse relation between
obesity and socioeconomic status in women, but mixed
patterns for other age and gender groups. The possible
mechanisms for this relation in women were explored by
Sobal? and more recently by Stunkard and Sorensen.? So-,
cial class as a determiner of obesity is best demonstrated,

in longitudinal studies (including one that used NCDS
data)®® in which girls of low socioeconomic status have
been found to be systematically more obese than their
peers,' or in which adult obesity is significantly predicted
by social class in childhood.** However, the alternative pos- :
sibility exists, that obesity is a determiner of social class
in women. There are a number of mechanisms by which
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obesity might determine social class. In a study of 1917
husband-wife pairs, Garn et al'® concluded that ase rtive
mating with respect to educational level was responsible
for some of the socioeconomic effect of obesity in wom-
en, with women who married men of greater education

being systematically leaner and women who married men .

of lesser education being more obese than women who mar-
ried men of equivalent education. However, in women,
childbearing may be correlated with both obesity and so-
cioeconomic status; Oken et al!” provided evidence in a
Scandinavian sample of women that childbearing confounds
the relation between socioeconomic status and obesity.

The relation between earnings and obesity has re-
ceived little attention. Two cross-sectional studies of em-
ployed American men have shown no relation between
obesity and earnings.'®'® More recently, Gortmaker et al*
and Averett and Korenman® reported a negative asso-
ciation between obesity in an American cohort of youths
(the National Longitudinal Survey of Youth) and earn-
ings 7 years later. These data indicate a statistically sig-
nificant negative relation between obesity and house-
hold income for women and higher rates of poverty for
short men.

We also found an inverse relation for women be-
tween obesity at age 16 years and hourly earnings 7 years
later, which rose with increasing degrees of obesity. This
effect was large, being of the same magnitude as other
factors that predict earnings, such as gender, job train-
ing,”! and union membership.? This finding adds to the
long list of adverse consequences of obesity and under-
lines the importance of efforts aimed at preventing this
condition. We also find a statistically significant rela-
tion for men between height and earnings. Since these
relations were not affected by the addition of controls for
parental social class and ability test scores of the child,
we conclude that they are unlikely to result from differ-
ences in social background, school achievement, or edu-
cational attainment. Finally, teen pregnancy was uncom-
mon in Britain in the 1970s, so it is also unlikely that the
inverse relation between teen obesity and later earnings
was confounded by parity.

The longitudinal design of this study provides evi-
dence that height and weight influence earnings. In-
deed, the negative effect on earnings for women was as
strong for those who were obese at 16 years of age but
became nonobese by age 23 years as for those who were
still obese at 23 years of age, suggesting that events that
occur around entry into the job market may mediate this
effect. We cannot determine whether the effect on earn-
ings of adolescent obesity in gitls and shortness in boys
is the result of external factors, such as job discrimina-
tion, or internal or psychological factors. Young adults
enter a phase of intensive evaluation during the initial
period of their entry into the labor market, and our re-
sults are consistent with the idea that physical appear-
ance can influence the transition from school to work.
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