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ATES OF OVERWEIGHT AMONG

children, adolescents, and

adults in the United States and

other developed countries
have been rising markedly over the past
4 decades.!” While obesity at any age
during childhood predicts obesity in
adult life, the predictive value of obe-
sity in adolescence is higher than in ear-
lier childhood.? Adolescent obesity is
associated with cardiovascular risk fac-
tors,* orthopedic conditions,” lower self-
esteem,® and adverse social and eco-
nomic outcomes in young adulthood.”
Childhood and adolescent obesity
also predicts morbidity and mortality
decades later.®® Once present, over-
weight is hard to treat. For these rea-
sons, prevention is paramount.

Both physiological and behavioral
mechanisms raise the possibility that
breastfeeding during infancy could re-
duce the risk of overweight in later
childhood and adolescence.'®"* Some
epidemiologic studies suggest a pro-
tective effect in the first 6 years of life,
but few reliable data exist for older ages.
During the second year of life, for ex-
ample, children who had been breast-
fed for at least 12 months have lower
weight-for-height values than those

See also pp 2453 and 2506.
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Context Overweight during adolescence predicts short- and long-term morbidity as
well as obesity in adulthood. The prevalence of overweight among adolescents is high
and continues to increase. Physiological and behavioral mechanisms and preliminary
epidemiologic data suggest that breastfeeding could lower the risk of subsequent obe-
sity in adolescence.

Objective To examine the extent to which overweight status among adolescents is
associated with the type of infant feeding (breast milk vs infant formula) and duration
of breastfeeding.

Design, Setting, and Subjects Survey of 8186 girls and 7155 boys, aged 9 to 14
years, who are participants in the Growing Up Today Study, a nationwide cohort study
of diet, activity, and growth. In the fall of 1996 we mailed a questionnaire to each of
the subjects, and in the spring of 1997, we mailed a supplemental questionnaire to
their mothers, who are participants in the Nurses' Health Study II.

Main Outcome Measure Overweight status defined as body mass index exceed-
ing the 95th percentile for age and sex from US national data.

Results In the first 6 months of life, 9553 subjects (62 %) were only or mostly fed
breast milk, and 4744 (31%) were only or mostly fed infant formula. A total of 7186
subjects (48%) were breastfed for at least 7 months while 4613 (31%) were breast-
fed for 3 months or less. At ages 9 to 14 years, 404 girls (5%) and 635 boys (9%)
were overweight. Among subjects who had been only or mostly fed breast milk, com-
pared with those only or mostly fed formula, the odds ratio (OR) for being over-
weight was 0.78 (95 % confidence interval [Cl], 0.66-0.91), after adjustment for age,
sex, sexual maturity, energy intake, time watching television, physical activity, moth-
er's body mass index, and other variables reflecting social, economic, and lifestyle fac-
tors. Compared with subjects who had been breastfed for 3 months or less, those who
had been breastfed for at least 7 months had an adjusted OR for being overweight of
0.80 (95% Cl, 0.67-0.96). Timing of introduction of solid foods, infant formula, or
cow's milk was not related to risk of being overweight.

Conclusion Infants who were fed breast milk more than infant formula, or who were
breastfed for longer periods, had a lower risk of being overweight during older child-
hood and adolescence.
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breastfed for shorter durations.'* In a
recent study among German school
children at age 5 to 6 years, duration
of breastfeeding was inversely associ-
ated with obesity and overweight.!' In

2 linked case-control investigations
of Canadian 12- to 18-year-olds,
Kramer' reported inverse relation-
ships between obesity and having been
breastfed and, to a lesser extent, breast-
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feeding duration. However, that study
was published 2 decades ago, when
breastfeeding rates were lower and diet
and physical activity patterns were dif-
ferent. Although data on several con-
founding factors existed, Kramer did
not use multivariate techniques to con-
trol for them simultaneously. Results
of other more recent studies have been
variable, perhaps owing to substantial
limitations, including lack of data on
length of breastfeeding or on impor-
tant confounders, inadequate sample
sizes, and end points measured at rela-
tively young ages.'®?!

The purpose of this study was to in-
vestigate relationships of type and du-
ration of infant feeding with the preva-
lence of overweight in older children
and adolescents.

METHODS
Subjects

The subjects in the Growing Up To-
day Study are sons and daughters of
subjects in the ongoing Nurses’ Health
Study 11, a cohort study of over 116000
female registered nurses.?”? From Nurses’
Health Study 11 study records, we iden-
tified 40968 subjects who had at least
1 child aged 9 to 14 years in 1996. We
contacted the 34174 of those who
promptly responded to the most re-
cent Nurses’ Health Study IT question-
naire, requesting permission to con-
tact their children. A total of 18526
women provided information for 26 765
children: 13261 girls and 13504 boys.
In the fall of 1996, we sent each of these
children a letter inviting them to par-
ticipate in the study along with a sex-
specific questionnaire, assuring them
that we would not convey their indi-
vidual responses to anyone, including
their mothers. Approximately 68% of
the girls (n=9039) and 58% of the boys
(n=7843) returned completed ques-
tionnaires, thereby assenting to partici-
pate in the cohort study. In the spring
of 1997, we sent a supplemental ques-
tionnaire to the participants’ mothers,
to obtain information on early life fac-
tors. A total of 16448 (97%) of the
mothers completed this question-
naire. Human subjects committees at
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the Harvard School of Public Health and
Brigham and Women’s Hospital, Bos-
ton, Mass, approved the study.

For this analysis, we excluded 343
participants outside the age range 9 to
14 years on the baseline questionnaire
in 1996, 417 whose mothers did not re-
spond to the supplemental 1997 ques-
tionnaire, 476 who had missing or out-
lying values for height or weight on the
baseline questionnaire, 146 whose
mothers reported a gestation of less than
34 completed weeks, and 159 with
childhood medical conditions that
might have interfered with growth.
These conditions were diabetes melli-
tus (n=41), juvenile rheumatoid ar-
thritis (n=24), inflammatory bowel dis-
ease (n=18), cerebral palsy (n=17),
Down syndrome (n=6), acute lympho-
cytic leukemia (n=5), and 48 other se-
lected infectious, endocrine, meta-
bolic, neurologic, renal, respiratory (not
asthma), and orthopedic conditions,
and congenital anomalies (n=48). Thus
we based the analyses on 15341 par-
ticipants: 8186 girls and 7155 boys.

Measurements

We ascertained all information except
household income from mailed self-
report questionnaires. Among other
variables, each Growing Up Today
Study participant reported age, sex,
race/ethnicity, height, weight, pubic
hair sexual maturity (Tanner stage) rat-
ing using validated pictograms, age at
menarche for menarcheal girls, diet and
physical activity in the previous 12
months using validated frequency ques-
tionnaires, and average time spent
watching television on weekdays and
on weekends.

From the 1997 supplemental ques-
tionnaire to mothers, we obtained es-
timates of the child’s birth weight, birth
length, category of gestational age (<34,
34-37, and >37 weeks), medical con-
ditions during childhood, and infant
feeding practices. The infant feeding
questions included (1) the predomi-
nant liquid feeding method in the first
6 months of life, on a 5-point scale:
breast milk only, more breast milk than
infant formula, both equally, more for-

mula than breast milk, formula only;
and (2) duration of breastfeeding in the
categories 0, less than 1 month, 1 to 3
months, 4 to 6 months, 7 to 9 months,
and greater than 9 months). We also
asked about the timing (in months) of
introduction of solid foods, cow’s milk,
and infant formula, including type of
formula.

From the Nurses’ Health Study II
questionnaires, we obtained informa-
tion on the mother’s weight at age 18
years and in 1989, 1991, 1993, and
1995; height; and birth order of the
child. We obtained information from
the 1989 Nurses’ Health Study II ques-
tionnaire about the mother’s smoking
habits during the early life of the child.
From the 1995 Nurses’ Health Study II
questionnaire, we ascertained moth-
ers’ other lifestyle habits that may re-
late to children’s growth, including di-
etary restraint, history of weight cycling,
diet, and physical activity.”

To obtain estimates of household in-
come, we mapped each subject’s ad-
dress to a census tract. We used US
Census data from 1990 to assign the
median household income for that cen-
sus tract to the individual subject.

Validity of Exposure and
Outcome Assessments

Maternal recall of breastfeeding pro-
vided the main exposure variables for
this study. Several articles have ad-
dressed the validity of maternal recall
of their children’s infant feeding hab-
its. Vobecky et al*® compared mater-
nal recall 8 to 9 years after birth with
prospectively collected information
from a longitudinal study in infancy.
The correlation coefficient for dura-
tion of breastfeeding was 0.95. In a
study of maternal recall 20 years after
birth, Kark et al** estimated a correla-
tion coefficient of 0.86 between re-
called duration of breastfeeding and in-
fant clinical records. With regard to
reproducibility, correlation coeffi-
cients for breastfeeding duration were
0.91 for maternal report 4 months apart
among Malaysian women 15 to 50 years
after birth® and 0.86 for maternal re-
port 2 years apart among participants
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in the Nurses’ Health Study a mean of
53 years after birth.?® These and other
studies indicate that maternal recall of
breastfeeding duration has sufficient re-
liability and validity to be used in epi-
demiologic studies. In our study, the
mothers are all registered nurses, thus
providing confidence in the accuracy
of their reports.

We used the adolescents’ self-report
of height and weight to determine our
study outcomes. While self-reports of
these measures are known to be valid in
adults, recent data also suggest high va-
lidity among children and adolescents.
In samples ranging in age from 11 to 16
years, Shannon et al*” and Strauss® re-
port correlation coefficients in the range
0.84 to 0.94 for self-reported vs actual
weight and 0.62 to 0.91 for height. In a
more recent study, Goodman et al*® es-
timated a correlation of 0.92 between
body mass index (BMI: weight in kilo-
grams divided by the square of height
in meters [kg/m?’]) calculated from self-
report vs measured height and weight
among participants in the National Lon-
gitudinal Study of Adolescent Health.
Despite the tendency for heavier chil-
dren to underreport their weight, only
3.8% of youth in Goodman et al’s study
were misclassified as obese.

Data Analysis

Our 2 exposures of interest were pre-
dominance of breastfeeding in the first
6 months of life and duration of breast-
feeding. For predominance of breast-
feeding, our primary analysis com-
pared subjects who were mostly or only
fed breast milk vs those fed mostly or
only infant formula. For the duration
of breastfeeding, our primary analysis
examined subjects who were breast-
fed at least 7 months compared with
those who were breastfed for 3 months
or less. In additional analyses, we com-
pared subjects in each duration cat-
egory with those in a referent group,
comprising the categories never breast-
fed and breastfed less than 1 month. We
also examined duration as a continu-
ous variable, using the values 0, 0.5, 2,
5,8, and 11 months for the 6 duration
categories. For the continuous vari-
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able analysis we report outcomes by a
3-month increment in breastfeeding du-
ration.

Although controversy exists regard-
ing terminology, we chose to use over-
weight, defined as BMI exceeding the
age- and sex-specific 95th percentile in
anational sample of US children, as our
main outcome.’® We also examined “at
risk for overweight,” defined as BMI be-
tween the 85th and 95th percentile, as
a secondary outcome.

To adjust for covariates and to
account for correlated values among sib-
lings (n=4479, 29.2% of the cohort),
we used logistic regression models with
estimation by generalized estimating
equations.’ For the outcome of over-
weight, we compared odds of exceed-
ing the 95th percentile of BMI with odds
of being less than the 95th percentile.
For “at risk for overweight,” we com-
pared odds of being between the 85th
and 95th percentile with being less than
the 85th percentile. In our base model,
we included age and Tanner stage, since
BMI varies with these 2 variables in ado-
lescence.’* We also combined boys
and girls and adjusted for sex, since
results of sex-specific analyses were
similar. In our next model, we added
child’s energy intake, total physical
activity, and hours of television
watched, since these variables repre-
sent proxies for energy balance.*® In the
third model, we added mother’s BMI,
which represents a number of interre-
lated variables. Finally, we added sev-
eral variables that were potential con-
founders because they represent social
or economic factors or reflect mater-
nal habits that could affect the child’s
growth. We also included birth weight,
since in this cohort it is directly related
to adolescents’ BMI (unpublished data).
Since menarcheal status did not con-
found the associations among girls, to
simplify the sex-adjusted models we did
not include it as a covariate. We
explored the use of many different terms
for mother’s body size, including BMI
atage 18 years, in 1989, or in 1995; her
BMI at age 18 years along with weight
gain from age 18 until 1995; and a par-
ity-adjusted least-squares regression

model to interpolate her BMI at the time
of the child’s conception. Since each
approach gave similar estimates, we
used mother’s BMI in 1995 in all mod-
els. If the 1995 weight was missing, we
used the weight at the cycle closest to
1995 to estimate BMI. We report odds
ratios (ORs) and 95% confidence inter-
vals (CIs).

RESULTS

The mean (SD) age of participants in
1996 was 11.9 (1.6) years; 93.6% were
white. A total of 5.0% of the girls and
8.9% of the boys were overweight.
TABLE 1 shows age-adjusted mean ado-
lescent BMI and proportions of sub-
jects who were overweight, by type of
infant feeding in the first 6 months of
life. In both boys and girls, mean BMI
and risks of being overweight gener-
ally rose across categories, with the low-
est values in the category breast milk
only. Adolescents who were breastfed
longer had lower age-adjusted mean
BMI and lower risks of being over-
weight (TABLE 2).

Using multivariate models, we found
that adolescents who were mostly or
only fed breast milk vs mostly or only
fed infant formula in the first 6 months
of life were at an approximately 22%
lower risk of being overweight (OR in
fully adjusted model, 0.78;95% CI, 0.66-
0.91) (TABLE 3). We observed moder-
ate confounding effects of maternal BMI
and slight attenuation of estimates by ad-
justing for children’s energy balance, as
represented by energy intake, physical
activity, and inactivity.

Inverse associations were also pres-
ent between duration of breastfeeding
and risk of overweight (TABLE 4). Ado-
lescents who were breastfed for at least
7 months were approximately 20% less
likely to be overweight than those
breastfed for no more than 3 months
(fully adjusted OR, 0.80; 95% ClI,
0.67-0.96). Compared with the refer-
ent group comprising subjects who had
never been breastfed or breastfed less
than 1 month, categories of longer du-
ration were associated with lower risks
of overweight (FIGURE). A model us-
ing duration of breastfeeding as a con-
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]
Table 1. Mean Age-Adjusted Body Mass Index (BMI) and Proportions of Subjects Classified as Overweight at Age 9 to 14 Years, by Category

of Infant Feeding in the First 6 Months of Life*

Boys (n = 7155)1

1
Overweight,

Girls (n = 8186)f

Mean BMI, Mean BMI, Overweight,
Category No. kg/m? No. (%) No. kg/m? No. (%)
Breast milk only 2199 18.9 150 (7.1) 2606 18.8 108 (4.1)
More breast milk than infant formula 2311 19.1 182 (7.9) 2517 18.9 110 (4.4)
Both equally 472 19.3 51 (10.8) 559 19.0 25 (4.5)
More infant formula than breast milk 1370 19.5 164 (12.0) 1487 19.1 92 (6.2)
Infant formula only 878 19.3 88 (10.0) 1009 19.3 69 (6.8)

*Definition of overweight was BMI >95th percentile for age and sex from US data.®
TThere were 5 missing values for boys and 8 for girls.

]
Table 2. Mean Age-Adjusted Body Mass Index (BMI) and Proportions of Subjects Classified as Overweight at Age 9 to 14 Years, by Duration

of Breastfeeding in Infancy*

Boys (n = 7155)t

Girls (n = 8186)t

1
Overweight,

Mean BMI, Mean BMI, Overweight,

Duration, mo No. kg/m? No. (%) No. kg/m? No. (%)
0 698 19.4 69 (9.9) 824 19.3 53 (6.4)

<1 393 19.4 61 (15.5) 427 19.1 28 (6.6)

1-3 1079 194 125 (11.6) 1192 19.1 62 (5.2)

4-6 1513 19.1 130 (8.6) 1658 19.0 83 (5.0)

7-9 1109 19.1 88 (7.9) 1232 19.0 65 (5.3)

>9 2191 18.9 148 (6.8) 2654 18.7 100 (3.8)

*Definition of overweight was BMI >95th percentile for age and sex from US data.*
TThere were 172 missing values for boys and 199 for girls.

]
Table 3. Odds Ratio of Overweight Among Adolescents Who Were Mostly or Only Fed
Breast Milk, Compared With Mostly or Only Fed Formula, in the First 6 Months of Life*

OR (95% ClI)
0.66 (0.58-0.76)
0.72 (0.62-0.83)

Model Covariates
1. Age, sex, and Tanner stage

2. Model 1+ weekly hours of television and physical activity,
and daily energy intake

3. Model 2 + mother’s body mass index

4. Model 3 + birth weight, birth order, household income, and mother’s
smoking, dietary restraint, weight cycling, and weight concerns

*OR indicates odds ratio; Cl, confidence interval. Definition of overweight was body mass index >95th percentile for
age and sex from US data.*®®

0.81 (0.70-0.94)
0.78 (0.66-0.91)

]
Table 4. Odds Ratio of Overweight Among Adolescents by Duration of Breastfeeding in
Infancy, Comparing Subjects Who Were Breastfed for at Least 7 Months With Subjects Who
Were Breastfed 3 Months or Less*

Model Covariates
1. Age, sex, and Tanner stage

2. Model 1 + weekly hours of television and physical activity,
and daily energy intake

3. Model 2 + mother’s body mass index

4. Model 3 + birth weight, birth order, household income, and mother’s
smoking, dietary restraint, weight cycling, and weight concerns

*OR indicates odds ratio; Cl, confidence interval. Definition of overweight was body mass index >95th percentile for
age and sex from US data.*®®

OR (95% Cl)
0.65 (0.56-0.75)
0.71 (0.61-0.83)

0.81 (0.69-0.96)
0.80 (0.67-0.96)

tinuous variable estimated an 8% re-
duction in the risk of adolescent
overweight for every increment of 3
months of breastfeeding (adjusted OR,
0.92; 95% (I, 0.87-0.98).
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We also assessed the associations of
breastfeeding with “at risk for over-
weight,” which was present in 12.5%
of girls and 14.5% of boys. The age-,
sex-, and Tanner stage—adjusted OR for

adolescents who were fed mostly or
only breast milk in the first 6 months
of life was 0.84 (95% CI, 0.76-0.93),
compared with those who were fed
mostly or only formula. The fully ad-
justed OR estimate was 0.95 (95% CI,
0.84-1.07). Regarding duration, the ORs
for having been breastfed at least 7
months vs 3 months or less were 0.82
(95% CI, 0.73-0.91) adjusted for age,
sex, and Tanner stage, and 0.93 (95%
CI, 0.81-1.05) with full adjustment for
covariates.

Mothers who fed their infants only
breast milk in the first 6 months of life
had the lowest mean BMI (24.5 kg/
m?) whereas those who fed their in-
fants only formula had the highest mean
value (25.7 kg/m?). Similarly, moth-
ers who breastfed their infants for a
longer period had lower mean BMI than
mothers who did so for a shorter time.
For example, mothers who breastfed
their infants for at least 7 months had
a mean BMI of 24.6 kg/m?* compared
with 25.7 kg/m? for mothers who did
so for 3 months or less. Mothers’ BMI
was also a strong predictor of off-
spring overweight. Comparing moth-

©2001 American Medical Association. All rights reserved.

Downloaded from jama.ama-assn.org by guest on February 13, 2012


http://jama.ama-assn.org/

ers with BMI less than 25 kg/m? vs
greater than 30 kg/m?, the adjusted OR
was 0.27 (95% CI, 0.21-0.33).

The timing of introduction of solid
foods, cow’s milk, or infant formula nei-
ther predicted the outcomes nor con-
founded the observed associations (data
not shown).

COMMENT

Our findings indicate that infants who
were predominantly fed breast milk in
the first 6 months of life had a lower
prevalence of overweight 9 to 14 years
later. Compared with infants predomi-
nantly fed infant formula, the estimated
relative reduction in risk was approxi-
mately 22%. In addition, the apparent
protective effects were larger with in-
creasing duration of breastfeeding.

At least 2 mechanisms could ex-
plain how breastfeeding protects against
later overweight. The first is behav-
ioral. Children naturally regulate their
energy intake, but parents’ behavior
can override the appetite signals. In
cross-sectional studies, Birch and col-
leagues'® found that preschool chil-
dren of parents who used a high de-
gree of control over how much the
children ate had lower self-regulation
of energy intake, and in girls, higher
adiposity. During infancy, it is pos-
sible that bottle feeding promotes more
parental control, and thus less self-
regulation, than breastfeeding. Par-
ents who bottle feed their infants often
do so on a regular schedule, and since
the remaining volume of formula is vis-
ible, they may have the infant finish the
bottle even when satiated. By contrast,
mothers who breastfeed may be more
responsive to the infant’s signals for fre-
quency and volume of feedings. In 1
study, at 6 to 9 months of age, breast-
fed infants consumed less nonmilk food
offered to them than formula-fed
infants.>* Recent qualitative research
supports the notion that parents who
donotaccurately perceive their infants’
hunger cues may be increasing their risk
of later obesity. In focus groups of moth-
ers participating in a nutrition pro-
gram for low-income families, most
thought a heavy infant was healthy,

©2001 American Medical Association. All rights reserved.
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supplemented the diets of their infants
to assuage fears that they were not get-
ting enough to eat, and used food to
shape their children’s noneating behav-
iors.*

A second mechanism could involve
the metabolic consequences of ingest-
ing breast milk. Lucas and col-
leagues'?® found lower serum concen-
trations of insulin, a hormone that
promotes fat storage, in breastfed in-
fants than in infants fed cow’s milk-
based formula. Also, in contrast to the
linear intake of milk in 10 minutes of
formula feeding, 80% to 90% of breast
milk is consumed in the first 4 min-
utes.'? Since the hind milk is both con-
sumed in small amounts and more en-
ergy dense, infants may absorb less
energy per volume of breast milk than
infant formula.!? In addition, breast
milk may modify growth factors that in-
hibit adipocyte differentiation in vitro.”’
Overfeeding itself during infancy may
also have long-term harmful effects.
Animal and some human studies indi-
cate that overfed infants have in-
creased adipocyte number and fat con-
tent."” Female baboons overfed during
infancy, but not thereafter, have much
greater adiposity at age 5 years than
those normally fed or underfed.*® These
studies suggest that infancy may be a
critical period for long-term effects of
feeding and that breastfeeding may pro-
gram the infant to defend against later
energy imbalance. Early life metabolic
programming is a well-known phenom-
enon in animals and is receiving in-
creasing attention among humans.*

In our analyses, adjustment for mater-
nal BMI attenuated the inverse asso-
ciations between breastfeeding and later
overweight. A mother’s adiposity is
directly related to adiposity in her child,
for both genetic and environmental rea-
sons. In addition, maternal body mass
tends to be higher, and breastfeeding
rates lower, in lower socioeconomic
strata.!** Although confounding by
socioeconomic status could thus explain
the effect of adjusting for maternal BMI,
adjustment for other related variables,
such as maternal smoking, household
income, and birth weight, did not alter

C ]
Figure. Risk of Overweight in Adolescence
by Duration of Breastfeeding in Infancy
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Odds ratio and 95% confidence interval (Cl) for each
category compared with the reference group of never
breastfed or breastfed less than 1 month. Estimates
are adjusted for age, sex, Tanner stage, weekly hours
of television and physical activity, daily energy in-
take, birth weight, birth order, household income, and
mother's body mass index, smoking, dietary re-
straint, weight cycling, and weight concerns. P=.007
for trend.

the effect estimates. Furthermore, all of
the mothers are registered nurses, mini-
mizing variability by education and
occupation. Since lactation places
demand for energy on the mother,
another possibility is that mothers who
breastfeed lose more weight during the
postpartum period, leading to lower
mean BMI 9 to 14 years later. How-
ever, empirical evidence shows that
postpartum weight loss among lactat-
ing mothers is highly variable.” A fur-
ther alternative is that maternal adi-
posity prevents successful initiation or
maintenance of breastfeeding. Hilson et
al** found that after adjusting for socio-
economic variables, rates of delivery
room breastfeeding did not differ by
maternal BMI. The women with higher
BMI, however, had lower breastfeed-
ing rates at hospital discharge and after-
ward. Possible explanations include
mechanical difficulties in initiating
breastfeeding as well as metabolic
derangements. Obese rats initiate lac-
tation less successfully than slim rats,
perhaps because they produce less
breast milk than controls and/or the
milk contains altered quantities of nutri-
ents.” In addition, Rutishauser and Car-
lin*® have reported that women with a
BMI exceeding 26 kg/m?* at 1 month
postpartum were 50% more likely than
thinner women to cease breastfeeding
in the ensuing 5 months, after adjust-
ment for confounding variables.

(Reprinted) JAMA, May 16, 2001—Vol 285, No. 19 2465

Downloaded from jama.ama-assn.org by guest on February 13, 2012


http://jama.ama-assn.org/

OVERWEIGHT AMONG ADOLESCENTS WHO WERE BREASTFED AS INFANTS

Several factors strengthen confi-
dence in the validity of our findings.
Stronger associations were evident for
overweight, defined as BMI exceeding
the 95th percentile for age and sex, than
for “at risk for overweight,” that is, be-
tween the 85th and 95th percentiles.
The overweight category is more likely
to comprise subjects with true adipos-
ity as opposed to large body build that
comprises more nonfat tissue.”* In ad-
dition, substantial associations re-
mained after adjustment for relevant
confounding variables. Further sup-
port derives from the dose-response re-
lationship reflected by reduced rates
with longer duration of breastfeeding.
Compared with earlier studies of in-
fant feeding and later obesity, we had
a larger sample, leading to more pre-
cise effect estimates, and we examined
the overweight outcomes at older, more
clinically relevant, ages than almost all
other studies.

For the variable measuring predomi-
nance of breast milk in the first 6
months, we could not ascertain what
proportion of the breast milk was ad-
ministered by pumped breast milk in
a bottle rather than by nursing. How-
ever, we also found robust associa-
tions for duration of breastfeeding,
which is less subject to this potential
limitation. Also, this limitation would
not apply to the etiologic hypothesis
that the contents of breast milk itself
are protective. The highest category for
length of breastfeeding on our ques-
tionnaire was 9 months or more. None-
theless, the finding of less overweight
with longer duration of breastfeeding
is consistent with the recommenda-
tion of the American Academy of Pe-
diatrics to maintain breastfeeding for
the first 12 months of life.”

Since we did not obtain data during
the preschool and school-age period for
each child, we were unable to examine
growth trajectories over time, includ-
ing the point of adiposity rebound.* Re-
sidual and unmeasured confounding are
always of concern in an observational
study where the subjects choose the level
of exposure and not all covariates are
measured with optimal precision. Al-
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though our subjects hail from all 50 states
and several US territories, they com-
prise a largely racially homogeneous
population. More of the participants were
breastfed than among the contempora-
neous general US population,® and, es-
pecially among the girls, overweight rates
were lower.? Our results, however, are
compatible with those from a popula-
tion with lower prevalence and dura-
tion of breastfeeding,”” and we found
similar ORs for boys and girls.

In conclusion, we found that in-
fants who were breastfed were less likely
than infants who were formula fed to
manifest overweight as adolescents. Al-
though complete control for cultural
determinants of both overweight and
duration of breastfeeding is not achiev-
able in an observational study, we ob-
served substantial effect sizes after ad-
justment for numerous confounding
variables, minimal concern with other
forms of bias, a dose-response relation-
ship, consistency with previous litera-
ture, and biological plausibility. The
benefits of breastfeeding likely in-
clude prevention of childhood atopic,
infectious, and neurologic conditions,
lowering mother’s risk of breast can-
cer, and reduction of undue family ex-
penditures.”>*>? Our study suggests that
breastfeeding may also prevent later
overweight, raising the possibility that
continued promotion of breastfeeding
could attenuate the dramatically ris-
ing prevalence of obesity in the United
States and elsewhere.
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