Does Overweight in Childhood Have an Impact on Adult Health?

The consequences of overweight in childhood,
including persistence into adulthood and as a risk
factor for adverse health consequences, are of
substantial concern given the recent upward
trend in prevalence. A recent report on an historic
cohort—a British 1947 birth cohort—is largely
consistent with previous estimates of persistence
of overweight. Long-term health consequences
of obesity were not demonstrable in this study,
likely owing to the small numbers of subjects who
were overweight during post-World War Il Brit-
ain.
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The health consequences of adult obesity are substantial,
rivaling smoking as the modifiable risk factor with the
most adverse health effects. Childhood obesity is con-
sidered an important disease because of its link to long-
term health consequences. Specifically, studies have
demonstrated associations between elevated weight sta-
tus in childhood and adolescence and all-cause mortality,
heart disease morbidity and mortality, ovulatory dys-
function, metabolic syndrome, arthritis, gout, and other
diseases.'™ A large body of prior research also indicated
that overweight children become overweight adults.®
Against this backdrop, the results of a recent report’ and
the accompanying commentary® on the health outcomes
of adults who were initially studied as children in New-
castle, England, were unexpected.

Wright et al. conducted a long-term follow-up of the
Newcastle Thousand Families Study, a prospective co-
hort study of all children born during two months in 1947
in Newcastle, England.” The authors used body mass
index (BMI, kg/m?) z-scores (standard deviation scores
calculated relative to 1990 height and weight data from
the United Kingdom) as the measure of weight status in
childhood; they used percentage body fat by bioelectrical
impedance and BMI (absolute or as a z-score referenced
to age 20) as the measure of weight status in adults. The
report indicated that BMI z-scores at age 9 and age 13
correlated significantly (P <0.001) with BMI z-score at
age 50 (i.e.,at age 9, r = 0.24; at age 13, r = 0.39). BMI
at age 13, but not at age 9, also correlated marginally
with percentage body fat at age 50. Overweight in
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childhood was defined as a BMI z-score greater than the
90th percentile; overweight and obesity in adulthood
were defined as a BMI of 24 and 30, respectively.
Although most overweight and obese adults were not
overweight as children, overweight at age 9 or 13 was
associated with a five- to ninefold increase in risk of
adult obesity. Associations between percentage body fat
in childhood and adulthood were weaker, and suggested
less evidence of tracking.

Analyses by Wright et al. also showed either absent
or weak inverse association between childhood over-
weight and a large complement of classic cardiovascular2
disease risk factors, including carotid artery intima-me- -,
dia thickness, blood pressure, total cholesterol, triglyc—g
erides, 2-hour glucose, and serum insulin. For Virtually§
all factors, BMI z-score in childhood was unrelated to £
adult BMI according to a simple bivariate analysis. After §
statistical control for adult BMI z-score or percentage§
body fat, associations were weak, significant, and in- g
verse. By contrast, Wright et al. found that the subjectss
who were thinnest as children and fattest as adults had 8
the highest adult health risk. The 20 subjects who met all g
criteria for metabolic syndrome (based on criteria for the =
presence of dyslipidemia, abnormal glucose metabolism%
and hypertension) and the 47 subjects who died in %
adulthood were not more likely to have been in the top i
quartile for BMI at ages 9 or 13 than the other study 3
participants.

Wright et al. deduced that their study results sug-
gested little tracking of childhood overweight into adult-
hood and no excess health risks associated with BMI at <
age 9 or 13. In their summary, the editors® asserted that§
the Newcastle data had “thrown doubt on the assumption§
that fat children become fat adults.” Based on the dis-Z
cussion in their report,” and the editor’s summary ac-
companying the article,® these findings would seem to
conflict with previous studies.” ™% To evaluate whether
this interpretation is valid, one must review the method—g
ology used and assess whether the conclusions drawn are £
consistent with the findings.

The Newcastle Thousand Families Study was initi
ated in 1947 and included 1142 newborn infants. At ages
9 and 13, 688 and 628 children were measured, respec-
tively. For the adult follow-up, participants were traced
through the National Health Service registrar; causes of
death were coded for 47 decedents who died after age 18,
and living participants were queried by a self-adminis-
tered questionnaire (n = 529). Clinical assessment of
cardiovascular risk factors and anthropometric measures
of height, weight, waist circumference, and percent body
fat were obtained for 412 participants. Adult BMI was
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based on a combination of measured and self-reported
heights and weights. The clinical and anthropometric
data were therefore available for 36% and 46% of the
original cohort, respectively. Consequently, the sample
studied for this report was quite small, which may
account for why males and females were not evaluated
separately. Based on the information provided, it is
difficult to judge if the subgroup followed into adulthood
was representative of the initial birth cohort. Heights and
weights used to establish BMI z-scores were based on
1990 United Kingdom reference standards.'> The au-
thors also expressed height and weight z-scores based on
the older Tanner Whitehouse reference.'* Although not
directly ascertainable from the data presented, it appears
that the children studied, who were born in post-World
War II Britain, were very short and somewhat lean.

An issue that typically arises when looking to his-
toric cohorts for information relevant to the present is
generalizability. The children studied in the Newcastle
study were born in 1946 and thus experienced an envi-
ronment very different in both food intake and activity
patterns from the present environment. The thin children
Wright et al. studied did not grow up in an environment
dominated by sedentary behavior (e.g., television view-
ing) and consumption of calorie-dense foods.'> Given
the striking differences between the children of today
and the children of post-World War II Britain, it is
surprising that any persistence of weight status was
demonstrable.

Persistence of relative weight status from childhood
into adulthood has been consistently demonstrated in all
populations®'>'®~' These studies indicate that the
likelihood of persistence is related to both severity of
obesity and the age at which it is present. In general, the
likelihood that overweight persists from childhood to
adulthood is moderate. Viewed from the perspective of
childhood, 20 to 50% of individuals who are obese in
adolescence remain obese in adulthood.'®'”-'® Although
fewer than half the children who were obese during
childhood went on to become obese adults, therefore, the
risk of adult obesity was two to 11 times higher for obese
compared with non-obese children. From the adult van-
tage point, only 17 to 18% of 33-year-old obese adults
had been obese in childhood."®

Although the simple observation that obesity per-
sists from childhood into adulthood is consistent among
the aforementioned studies, obesity criteria (i.e., both the
indicator used and the definition applied) vary, as do the
statistics used to evaluate the degree of persistence. For
example, the Wright study applied a BMI reference
standard from the 1990s to a population that appears to
have been stunted. This clouds the interpretation of the
childhood BMI z-score measures, and thus may explain
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the absence of an observed relationship between child-
hood BMI z-score and percentage body fat in adulthood.
Interpretation and summarization of studies in this area is
further complicated by the large variability in the time
intervals between childhood and adult measurements.
Intervals over which persistence has been examined
range widely, with childhood ages ranging from 1 to 16
years and adult ages ranging from 18 to 47 years. In most
studies the interval between childhood and adulthood is
only approximately 10 years. In the Wright study, the
follow-up interval was far longer: 37 and 41 years. In the
Fels Longitudinal Study, a prospective study with up to o
32 years of follow-up, persistence of overweight, based £
on BMI percentiles from the 2000 CDC growth charts,g
was similar in females and males; consistent with other &
studies in this area, the likelihood of persistent over-g
weightincreased with childhood age and with severity of >
childhood obesity.'” Using data from a pooled sample
from the Fels and other longitudinal studies, Guo re- >
ported correlations between BMI in children aged 9 and§
BMI at age 35 of approximately 0.28 for males and 0.60 %
females.'! At age 13, correlations with BMI at age 352
were approximately 0.50 for males and 0.62 for fe- o
males."!
for children born between 1929 and 1960 are substan-
tially higher than those observed in the Newcastle fam-
ilies study.

Sex differences in the degree of obesity persistence
were not evaluated in the Newcastle study. In previous
studies of persistence, sex differences were apparent in 2
several,”!© but not all,'*>'® of the larger studies. In %
studies that found differences by sex, females seemed to §
have greater likelihood of persistence. Differences in the §
degree of tracking between males and females appear to {3
depend on childhood ages. For example, in the longitu—§
dinal sample studied by Guo,"" the correlations between§
childhood BMI and BMI at age 35 were similar until age@
6 (i.e., differences in correlations of approximately 0.05 &
or less), quite different from age 7 to age 11 (i.e.,S
differences in correlations of approximately 0.35), and S
somewhat different through adolescence (i.e., differences 2
in correlations of approximately 0.10). Using an inter- 2
nally referenced definition of overweight (>130% of§
ideal body weight), a follow-up study of females who
were overweight in adolescence according to the Na-
tional Survey of Health and Development (the British
1946 birth cohort) showed that these females were more
likely to have overweight track into adulthood than
males.” Among individuals who were obese at age 36,
11% of males and 26% of females were obese at age 20,
and 14% of males and 32% of females were obese at age
14. In a report from the later 1958 British birth cohort,
however, persistence was similar for males and females.
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Seventeen percent and 18% of obese 33-year-old men
and women, respectively, had a BMI that was greater
than the 95th percentile at age seven.'? Whether the
findings from the two British cohorts reflect a true
difference or the application of different overweight
criteria is unclear.

Of 181 Harvard Growth Study participants studied
over a 55-year interval from adolescence to old age who
were overweight as adolescents (>>75th percentile BMI
for at least two years), 46% of females and 52% of males
were overweight at midlife (mean age 52 years), and
53% of females and 41% of males were overweight at
mean age 73 years (Must, unpublished observations,
1994). The degree of tracking of BMI z-score by sex was
not reported in the Newcastle study.

The degree of tracking of overweight from child-
hood into adulthood reported in the Newcastle study is,
in fact, wholly consistent with previous studies. Al-
though the children classified as overweight (>90th
percentile BMI by 1990 British standards) would be
considered in-between “at risk for overweight” (85th
percentile) and “overweight” (95th percentile) by con-
temporary U.S. terminology,?® they were five to nine
times more likely to be obese at age 50 compared with
children in the lowest quartile of BMI percentile scores.
Thirty percent of those who were obese at age 50 were
overweight at age 13. These observations underscore the
strength of childhood overweight as a risk factor for
adult overweight, even for this historic cohort. The au-
thors are certainly accurate in their assertion that the
proportion of adult obesity attributable to childhood
overweight is only moderate; nonetheless, childhood
obesity is a potent risk factor for adult obesity, consistent
with observations from other studies.”'"'”'* Unfortu-
nately, owing to the leanness of the Newcastle cohort and
the small number of overweight subjects, Wright et al.
could not assess whether childhood overweight that per-
sists into adulthood is associated with more severe obe-
sity, as has been demonstrated in other studies.?' Fur-
thermore, the weak correlations between childhood and
adult BMI z-scores reported by Wright et al. should not
be interpreted as weak effects. A linear correlation co-
efficient is a poor measure of the degree to which
overweight tracks because it reflects tracking across all
levels of BMI (not just overweight). The correlations will
be attenuated by the narrow range of BMI z-scores, and
will account only for the linear correlation.

How far into adolescence overweight persists and
how severe the obesity is determines the likelihood of
persistence.” ™ "'7 The disturbing secular trends in child-
hood obesity seen in the United States® and the world*
have important implications for the likelihood of persis-
tence. The weight distribution has shifted to the right and
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is increasingly skewed.** Thus, not only are there more

obese children and adolescents, but there are more very
obese children. This suggests that the likelihood of per-
sistence of overweight from childhood into adulthood
will increase in the future.

Overall, the sample studied was quite small. In
childhood, only 24 9-year-old children and 38 13-year-
old children (many of the same children) were over-
weight by the definition used at that time. At age 50, only
20 of the study subjects met the criteria for metabolic
syndrome, and 48 had died. These small numbers pre-
clude analyses stratified by sex. In our retrospective g
follow-up of the Third Harvard Growth Study, the asso-
ciations of adolescent overweight (defined as overweight
after age 13) with morbidity and mortality was largely §
limited to males.® Most of the other long-term studies of
health consequences of childhood overweight have been 3
conducted in males*> 2’ with mortality as an endpoint. 5
These studies generally find an approximate doubling of §
risk for all-cause mortality and mortality from heartf%’
disease for males who were overweight children. Adult %
follow-up (to age 34, for the oldest children studied2
initially) of the Bogalusa Heart Study cohort suggests?;3
that adult levels of triglycerides, low-density lipoprotein 3
cholesterol, insulin, systolic blood pressure, and diastolic g
blood pressure are all higher in children who are >95th§':
percentile for BMI compared with those below the me-
dian.”® In Bogalusa, only for triglyceride levels did there &
appear to be an effect of childhood weight status and itg\)
was independent of adult obesity. In a study of more than :F_D;
400 Finns with periodically collected data from birth 5
through mid-life, subjects in the highest BMI quartile at §
age 7 were four times more likely to have metabolic &
syndrome as adults (defined as the cluster of hyperten—%\
sion, dyslipidemia, and insulin resistance) than were the
remaining subjects.* Data were not reported by sex. In >
the face of the limited power of the study by Wright eto
al., any conclusions about the absence of effects seemé
unwarranted.

The current global epidemic of obesity across sex, &
age, and racial-ethnic groups represents a serious public 5
health threat. Evidence suggests that successful efforts to g
reduce the incidence of obesity in childhood would%’
reduce adult obesity and its associated diseases. The ©
findings in the Wright study largely consistent with
previous research.
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