ﻣﺠﻤﻮﻋﺔ إﻳﺒﻔﺎن ﺑﺎﻟﻌﺎﻟﻢ اﻟﻌﺮﺑﻲ
اﻟﻮرﻗﺔ اﻟﺸﻬﺮﻳﺔ ﻟﻠﻤﺠﻤﻮﻋﺔ ﺣﻮل اﻟﺮﺿﺎﻋﺔ اﻟﻄﺒﻴﻌﻴﺔ
ﻓﺒﺮاﻳﺮ ٢٠٠٦
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ﻓﺘﺮة اﻟﺮﺿﺎﻋﺔ ﻣﻦ اﻟﺜﺪي واﻟﺘﻌﺮض ﻟﺨﻄﺮ اﻟﺰﻳﺎدة ﻓﻲ اﻟﻮزن :ﺕﺤﻠﻴﻞ ﺕﻠﻮي
Thomas Harder, Renate Bergmann, Gerd Kallischnigg, and Andreas Plagemann

ﻣﻠﺨﺺ
ﺗﻮﺣﻲ اﻟﺪراﺳﺎت اﻟﻘﺎﺋﻤﺔ ﻋﻠﻰ اﻟﻤﺮاﻗﺒﺔ ﺏﺄن إﻃﺎﻟﺔ ﻓﺘﺮة اﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي ﺗﺮﺗﺒﻂ وﻓﻘًﺎ ﻟﺠﺮﻋﺘﻬﺎ ﺏﺎﻧﺨﻔﺎض ﺧﻄﺮ اﻹﺻﺎﺏﺔ ﺏﻔﺮط اﻟﻮزن
ﻼ ﺗﻠﻮﻳًﺎ ﻟﻠﺪراﺳﺎت اﻟﻤﺘﻮﻓﺮة ﺣﻮل ﻃﻮل ﻓﺘﺮة اﻟﺮﺿﺎﻋﺔ وﺧﻄﺮ اﻹﺻﺎﺏﺔ ﺏﻔﺮط
ﻼ .وﻗﺪ أﺝﺮى اﻟﻘﺎﺋﻤﻮن ﻋﻠﻰ هﺬﻩ اﻟﺪراﺳﺔ ﺗﺤﻠﻴ ً
ﻡﺴﺘﻘﺒ ً
اﻟﻮزن .وﻗﺪ ﺳﺠﻠﺖ اﻟﺪراﺳﺎت اﻟﻤﺪرﺝﺔ ﻓﻲ اﻟﺒﺤﺚ )أو اﻟﻤﻌﻄﻴﺎت اﻟﻤﺘﻮﻓﺮة ﺏﻬﺎ ﻟﻠﺤﺴﺎب( أن ﻧﺴﺒﺔ اﻷرﺝﺤﻴﺔ ﺏﺤﺪ ﺙﻘﺔ  %٩٥ﻟﻔﺮط
اﻟﻮزن اﻟﻤﺮﺗﺒﻂ ﺏﺎﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي وآﺬﻟﻚ ﺳﺠﻠﺖ ﻃﻮل اﻟﻔﺘﺮة اﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي وﻗﺪ اﺳﺘﺨﺪﻡﺖ اﻷﻓﺮاد اﻟﺬﻳﻦ ﺗﻐﺬوا ﺣﺼﺮﻳًﺎ ﻋﻠﻰ
أﻟﺒﺎن اﻟﺮﺿﻊ آﻔﺌﺔ ﻡﺮﺝﻌﻴﺔ .ﺗﻮﻓﺮت ﻓﻲ ﺳﺒﻊ ﻋﺸﺮة دراﺳﺔ اﻟﻤﻌﺎﻳﻴﺮ اﻟﻤﺆهﻠﺔ ﻹدراﺝﻬﺎ ﻓﻲ اﻟﺪراﺳﺔ .وﻋﻦ ﻃﺮﻳﻖ اﻟﺘﺤﻮف اﻟﺘﻠﻮي،
ﻟﻮﺣﻆ أن ﻡﺪة اﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي ﺗﺮﺗﺒﻂ ﻋﻜﺴﻴًﺎ ﻡﻊ ﺧﻄﺮ اﻹﺻﺎﺏﺔ ﺏﻔﺮط اﻟﻮزن )ﻡﻌﺎﻡﻞ اﻟﺘﺤﻮف =  ،٠٫٩٤وﺣﺪ اﻟﺜﻘﺔ ) %٩٥ﺣﺪث
اﻟﺜﻘﺔ( .(٠٫٩٨ ،٠٫٨٩ :وﻗﺪ أآﺪ اﻟﺘﺤﻠﻴﻞ اﻟﻔﺌﻮي ﻋﻠﻰ ﻋﻼﻗﺔ اﻟﺠﺮﻋﺔ ﺏﺎﻟﺘﺄﺙﻴﺮ) .اﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي ﻟﻤﺪة أﻗﻞ ﻡﻦ ﺵﻬﺮ :ﻧﺴﺒﺔ
اﻷرﺝﺤﻴﺔ =  %٩٥ ،١٫٠ﺣﺪ اﻟﺜﻘﺔ١٫٥٥ ،٠٫٦٥ :؛ اﻟﺮﺿﺎﻋﺔ ﻟﻤﺪة  ٣ – ١ﺵﻬﻮر :ﻧﺴﺒﺔ اﻷرﺝﺤﻴﺔ =  %٩٥ ،٠٫٨١ﺣﺪ اﻟﺜﻘﺔ:
٠٫٨٨ ،٠٫٧٤؛ اﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي ﻟﻤﺪة  ٦ – ٤ﺵﻬﻮر :ﻧﺴﺒﺔ اﻷرﺝﺤﻴﺔ =  %٩٥ ،٠٫٧٦ﺣﺪ اﻟﺜﻘﺔ٠٫٨٦ ،٠٫٦٧ :؛ اﻟﺮﺿﺎﻋﺔ ﻟﻤﺪة
 ٩ – ٧ﺵﻬﻮر :ﻧﺴﺒﺔ اﻷرﺝﺤﻴﺔ =  %٩٥ ،٠٫٦٧ﺣﺪ اﻟﺜﻘﺔ٠٫٨٢ ،٠٫٥٥ :؛ اﻟﺮﺿﺎﻋﺔ ﻟﻤﺪة ﺗﺰﻳﺪ ﻋﻦ  ٩ﺵﻬﻮر :ﻧﺴﺒﺔ اﻷرﺝﺤﻴﺔ =
 %٩٥ ،٠٫٦٨ﺣﺪ اﻟﺜﻘﺔ  .(٠٫٩١ ،٠٫٥٠ارﺗﺒﻄﺖ اﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي ﻟﻤﺪة ﺵﻬﺮ ﺏﺎﻧﺨﻔﺎض اﻟﺨﻄﺮ ﺏﻤﻘﺪار ) %٤ﻧﺴﺒﺔ اﻷرﺝﺤﻴﺔ =
 ٠٫٩٦ﻟﻜﻞ ﺵﻬﺮ ﻡﻦ اﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي ،%٩٥ ،ﺣﺪ اﻟﺜﻘﺔ .(٠٫٩٨ ،٠٫٩٤ :ﻟﻢ ﻳﻜﻦ ﻟﺘﻌﺮﻳﻒ ﻓﺮط اﻟﻮزن واﻟﻌﻤﺮ أي ﺗﺄﺙﻴﺮ .ﺗﺪﻋﻢ هﺬﻩ
اﻟﻨﺘﺎﺋﺞ ﺏﻘﻮة اﻻرﺗﺒﺎط اﻟﻤﻌﺘﻤﺪ ﻋﻠﻰ اﻟﺠﺮﻋﺔ ﺏﻴﻦ اﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي ﻟﻔﺘﺮات أﻃﻮل واﻟﺘﻘﻠﻴﻞ ﻡﻦ ﺧﻄﺮ اﻹﺻﺎﺏﺔ ﺏﻔﺮط اﻟﻮزن.
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Commentary by Wendy Slusser, MD, MS, FAAP
Center for Healthier Children, Families and Communities, Schools of Medicine and Public Health, University of California, Los
Angeles, CA

ﺕﻌﻠﻴﻖ ﻣﻦ وﻳﻨﺪي ﺳﻠﻮﺳﺮ ،ﻣﺮآﺰ اﻷﻃﻔﺎل واﻷﺳﺮ واﻟﻤﺠﺘﻤﻌﺎت اﻷﺻﺤﺎء ،ﻣﺪارس اﻟﻄﺐ واﻟﻌﻠﻮم اﻟﺼﺤﻴﺔ ﺑﺠﺎﻣﻌﺔ آﺎﻟﻴﻔﻮرﻧﻴﺎ ﺑﻠﻮس
أﻧﺠﻠﻴﺲ
اﻟﺘﻌﻠﻴﻖ ﻳﺪﻋﻢ اﻟﻨﺘﺎﺋﺞ اﻟﻤﻮﺿﺤﺔ ﻓﻲ اﻟﻤﻘﺎﻟﺔ أﻋﻼﻩ وﻳﺪﻋﻮ إﻟﻰ أهﻤﻴﺔ دﻋﻢ اﻷﺳﺮ ﺏﺎﺗﺒﺎع ﺗﻮﺻﻴﺔ اﻷآﺎدﻳﻤﻴﺔ اﻷﻡﺮﻳﻜﻴﺔ ﻟﻄﺐ اﻷﻃﻔﺎل ﺏﺄن
ﻳﺮﺿﻊ اﻷﻃﻔﺎل ﺣﺼﺮﻳﺎ ﻡﻦ اﻟﺜﺪي ﻟﻤﺪة ﺳﺘﺔ أﺵﻬﺮ ﺏﻌﺪ اﻟﻮﻻدة ،وﻳﺘﻢ اﻻﺳﺘﻤﺮار ﺏﺎﻟﺮﺿﺎﻋﺔ ﻡﻦ اﻟﺜﺪي ﻟﺴﻨﺔ واﺣﺪة أو أآﺜﺮ.
ﺗﺄﺳﺴﺖ ﻡﺠﻤﻮﻋﺔ إﻳﺒﻔﺎن ﺏﺎﻟﻌﺎﻟﻢ اﻟﻌﺮﺏﻲ ﻋﺎم  ٢٠٠٢ﺏﺪﻋﻢ ﻡﻦ ﻡﺠﻤﻮﻋﺔ إﻳﺒﻔﺎن ﺏﺠﻨﻴﻒ )ﺳﻮﻳﺴﺮا( ،وذﻟﻚ ﻓﻲ أﻋﻘﺎب اﻻﺝﺘﻤﺎع اﻹﻗﻠﻴﻤﻲ
اﻷول واﻟﺬي ﻋﻘﺪ ﻓﻲ ﻡﺪﻳﻨﺔ اﻟﻘﺎهﺮة .وﻗﺪ ﺣﻀﺮ اﻻﺝﺘﻤﺎع ﻡﻤﺜﻠﻮن ﻋﻦ اﻟﻤﻨﻈﻤﺎت واﻟﻬﻴﺌﺎت اﻟﺤﻜﻮﻡﻴﺔ وﻏﻴﺮ اﻟﺤﻜﻮﻡﻴﺔ وﻡﺠﻤﻮﻋﺎت
اﻟﻌﻤﻞ ﻡﻦ أﺣﺪ ﻋﺸﺮ ﺏﻠﺪًا ﻋﺮﺏﻲ .ﺗﺮﻡﻲ ﻡﺠﻤﻮﻋﺔ إﻳﺒﻔﺎن ﺏﺎﻟﻌﺎﻟﻢ اﻟﻌﺮﺏﻲ إﻟﻰ ﺗﻮﻓﻴﺮ ﺏﻴﺌﺔ ﺗﺘﻴﺢ ﻟﻸﻡﻬﺎت واﻷﺳﺮ اﺗﺨﺎذ اﻟﻘﺮار اﻟﺨﺎص
ﺏﻤﻤﺎرﺳﺎت ﺗﻐﺬﻳﺔ اﻟﺮﺿﻊ وﺻﻐﺎر اﻷﻃﻔﺎل ﻡﺴﺘﻨﺪًا ﻋﻠﻰ اﻟﻤﻌﺮﻓﺔ اﻟﺼﺤﻴﺤﺔ ،وﻡﺘﺤﺮرًا ﻡﻦ اﻟﺘﺄﺙﻴﺮات واﻟﻀﻐﻮط اﻟﺘﺠﺎرﻳﺔ وﻡﻦ
اﻟﻤﻌﻠﻮﻡﺎت اﻟﺨﺎﻃﺌﺔ اﻟﺘﻲ ﺗﺮوج ﻟﻬﺎ اﻟﺸﺮآﺎت اﻟﻤﻨﺘﺠﺔ ﻟﺒﺪاﺋﻞ ﻟﺒﻦ اﻷم وﻡﺴﺘﻠﺰﻡﺎت اﻟﺘﻐﺬﻳﺔ اﻟﺼﻨﺎﻋﻴﺔ.
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Abstract
Observational studies suggest a longer duration of breastfeeding to be associated dose dependently with a
decrease in risk of overweight in later life. The authors performed a comprehensive meta-analysis of the
existing studies on duration of breastfeeding and risk of overweight. Studies were included that reported the
odds ratio and 95% confidence interval (or the data to calculate them) of overweight associated with
breastfeeding and that reported the duration of breastfeeding and used exclusively formula-fed subjects as
the referent. Seventeen studies met the inclusion criteria. By meta-regression, the duration of breastfeeding
was inversely associated with the risk of overweight (regression coefficient = 0.94, 95% confidence interval
(CI): 0.89, 0.98). Categorical analysis confirmed this dose-response association (<1 month of breastfeeding:
odds ratio (OR) = 1.0, 95% CI: 0.65, 1.55; 1–3 months: OR = 0.81, 95% CI: 0.74, 0.88; 4–6 months: OR =
0.76, 95% CI: 0.67, 0.86; 7–9 months: OR = 0.67, 95% CI: 0.55, 0.82; >9 months: OR = 0.68, 95% CI: 0.50,
0.91). One month of breastfeeding was associated with a 4% decrease in risk (OR = 0.96/month of
breastfeeding, 95% CI: 0.94, 0.98). The definitions of overweight and age had no influence. These findings
strongly support a dose-dependent association between longer duration of breastfeeding and decrease in risk
of overweight.
AAP Grand Rounds 2005; 67-68

Commentary by Wendy Slusser, MD, MS, FAAP
Center for Healthier Children, Families and Communities, Schools of Medicine and Public Health, University of California, Los
Angeles, CA

The commentary supports the findings mentioned by the above article and recalls for the
importance of supporting families following the AAP recommendation for infants to breastfeed
exclusively for the first 6 months after birth, and then to continue breastfeeding for 1 year or more.
IBFAN Arab World was established in 2002 in Cairo with the support of IBFAN-GIFA after the regional
meeting held in Cairo attended by delegates representing governments, non governmental organizations and
action groups from 11 Arabic countries. IAW aims at Creating an environment that will enable mothers and
families to implement informed decisions about optimal feeding practices for infants and young children free
from commercial pressure and misleading health claims.
Dr. Mohamed Mustafa Marwan,
IWA Regional Coordinator:
Email: marwan@ibfan-arabworld.org
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Duration of Breastfeeding and Risk of Overweight: A Meta-Analysis
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Observational studies suggest a longer duration of breastfeeding to be associated dose dependently with a decrease in risk of overweight in later life. The authors performed a comprehensive meta-analysis of the existing
studies on duration of breastfeeding and risk of overweight. Studies were included that reported the odds ratio and
95% conﬁdence interval (or the data to calculate them) of overweight associated with breastfeeding and that
reported the duration of breastfeeding and used exclusively formula-fed subjects as the referent. Seventeen
studies met the inclusion criteria. By meta-regression, the duration of breastfeeding was inversely associated with
the risk of overweight (regression coefﬁcient ¼ 0.94, 95% conﬁdence interval (CI): 0.89, 0.98). Categorical analysis
conﬁrmed this dose-response association (<1 month of breastfeeding: odds ratio (OR) ¼ 1.0, 95% CI: 0.65, 1.55;
1–3 months: OR ¼ 0.81, 95% CI: 0.74, 0.88; 4–6 months: OR ¼ 0.76, 95% CI: 0.67, 0.86; 7–9 months: OR ¼ 0.67,
95% CI: 0.55, 0.82; >9 months: OR ¼ 0.68, 95% CI: 0.50, 0.91). One month of breastfeeding was associated with
a 4% decrease in risk (OR ¼ 0.96/month of breastfeeding, 95% CI: 0.94, 0.98). The deﬁnitions of overweight and
age had no inﬂuence. These ﬁndings strongly support a dose-dependent association between longer duration of
breastfeeding and decrease in risk of overweight.
body weight; breast feeding; meta-analysis; obesity

Abbreviations: CI, conﬁdence interval; OR, odds ratio.

The prevalences of overweight and obesity are increasing
nearly worldwide. Therefore, a high priority has been given
to research strategies to prevent the development of obesity.
We have published a meta-analysis (1, 2) that showed
breastfeeding, compared with formula feeding, to be associated with a decreased risk of overweight. Recently, this
finding was confirmed by others (3). However, neither study
investigated whether a relation exists between the duration

of breastfeeding and the risk of overweight. This issue is of
particularly high importance since it might support the causality of this association. Furthermore, it is highly relevant
to clinical practice to know whether a longer duration of
breastfeeding could lead to a stronger decrease in risk of
overweight in later life. Therefore, we performed a metaanalysis of the relation between the duration of breastfeeding and the risk of overweight.

Reprint requests to Dr. Thomas Harder, Clinic of Obstetrics, Division of Experimental Obstetrics, Campus Virchow-Klinikum, Charité—University
Medicine Berlin, Augustenburger Platz 1, 13353 Berlin, Germany (e-mail: thomas.harder@charite.de).
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MATERIALS AND METHODS
Study base

The meta-analysis was conducted according to the checklist of the Meta-analysis of Observational Studies in Epidemiology (MOOSE) group (4). We performed a literature
search including the databases MEDLINE (US National
Library of Medicine’s database accessed through PubMed,
1966 through December 2003), CINAHL (Cumulative Index to Nursing and Allied Health Literature, 1982 through
December 2003), SERFILE (bibliographic information
on biomedical and health science serials, 2002–2003), and
EMBASE (the Excerpta Medica database, 1989 through
December 2003), using the terms breastfeeding, infant nutrition, weaning, overweight, obes* (truncated), and adipos*
(truncated) in the full-text option, without language restrictions. Furthermore, a manual search was carried out on all
the references cited in published original studies and in all
reviews identified by the literature search (5–17). To be
eligible, studies had to fulfill the following three inclusion
criteria: 1) be an original report comparing breastfed subjects with exclusively formula-fed subjects (referent group)
of any given age, 2) report the odds ratio and 95 percent
confidence interval (or data to calculate them) of overweight
or obesity associated with breastfeeding, and 3) report the
duration of breastfeeding for at least one exposure group.
Any definition of overweight or obesity was allowed. From
review of the abstracts identified in the search, 49 articles
were subjected to full review; 33 of these studies were
excluded since they did not fulfill the inclusion criteria
(18 studies did not provide data to calculate the odds ratio,
nine studies did not use exclusively formula-fed probands as
the referent, and six studies did not report the duration of
breastfeeding). Details are available on request.
Of the 16 original reports that met the inclusion criteria
(18–33), one consisted of two independent studies (24), so
that 17 studies (16 cohort studies, one case-control study)
were included in this meta-analysis. From these reports, data
were abstracted in duplicate, using a standardized form.
Statistical analysis

Unadjusted odds ratios and 95 percent confidence intervals were calculated directly from the data given in the
articles, where possible. Otherwise, the published odds ratio
and 95 percent confidence interval were used. We used three
different approaches to investigate by means of metaanalytical techniques whether a relation exists between the
duration of breastfeeding and the risk of overweight. First,
a weighted meta-regression was performed (34), using the
duration of breastfeeding as the independent variable and
the weighted odds ratio for overweight in breastfed probands, compared with formula-fed subjects, as the dependent variable. Second, the pooled odds ratio for overweight
in breastfed subjects was calculated separately for five predefined categories of duration of breastfeeding. Third, the
pool-first method (35) was used to combine the regression
coefficients obtained from the studies.
Meta-regression analysis. For meta-regression analysis,
all duration-specific odds ratios had to be related to the re-

spective duration of breastfeeding. Since the duration of
breastfeeding was reported as categorical data with a certain
range in the studies (e.g., 1–3 months, 4–6 months, and so
on), the median of the upper and lower limits of each category was assigned to the particular estimate in each study
(35). Estimates were plotted against the respective duration
of breastfeeding as the independent variable. Since the
scatterplot revealed a linear relation, a weighted metaregression (34) with duration of breastfeeding as the covariate was performed (random-effects model). The regression
coefficient with its 95 percent confidence interval was
delogarithmized for data presentation.
Categorical analysis. A pooled odds ratio for overweight
in breastfed subjects was calculated for the five separate
predefined categories of duration of breastfeeding: less than
1 month, 1–3 months, 4–6 months, 7–9 months, and more
than 9 months. Since the Cochrane Q-based test revealed
significant heterogeneity in each case, a random-effects
model was used throughout.
Trend estimation. To studies that provided data for more
than two categories of duration of breastfeeding, we applied
the ‘‘pool-first method’’ (35) to quantify the dose-response
relation. This was possible for 11 studies (19–23, 25, 28–
32). After visual inspection of the plots to ascertain model
adequacy, we calculated a study-specific regression coefficient and corresponding 95 percent confidence interval for
each study by use of a log-linear model. After exponentiation, the resulting odds ratio and 95 percent confidence interval for change in risk for each month of breastfeeding
were pooled with a random-effects model.
Subgroup analysis. Two subgroup analyses were performed. First, we calculated separate estimates for all studies that used body mass index to measure overweight and for
all that did not. Second, age-specific estimates were pooled
in the predefined subgroups 0–5 years and 6 or more years
by the random-effects model.
Publication bias and statistical software. Publication bias
was assessed by inspection of the funnel plot and by formal
testing for funnel plot asymmetry using the Begg test and
the Egger test. Calculations were performed using STATA,
version 8, software (Stata Corporation, College Station,
Texas).

RESULTS

Study characteristics of included reports are displayed in
tables 1 and 2. From the 17 studies that reported duration of
breastfeeding, 14 gave data for more than one category of
duration of breastfeeding, leading to 52 estimates included
in the meta-regression analysis. Visual inspection of the
scatterplot revealed that the relation between duration of
breastfeeding and risk of overweight was linear. In the
weighted meta-regression, duration of breastfeeding was
significantly negatively related to risk of overweight (regression coefficient: 0.94, 95 percent confidence interval (CI):
0.89, 0.98) (figure 1).
Table 3 shows the results of categorical analysis. From
1 month of breastfeeding onward, the risk of subsequent
overweight continuously decreased up to a reduction of
Am J Epidemiol 2005;162:397–403
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TABLE 1. Characteristics of the 17 studies, ordered alphabetically by ﬁrst author, that are included in this meta-analysis, according to
origin, design, data source, age, study size, loss to follow-up, exposure assessment method, and type of breastfeeding
Reference

Study
design

Origin

Data
source

Age

Study size
(ﬁnal no.)

Lost to
follow-up (%)

Exposure
assessment

Type of
breastfeeding

Armstrong
et al. (18)

Great Britain

Cohort

Survey

3–4 years

32,200

38

Records

Exclusive

Czajka-Narins
and Jung (19)

United States

Cohort

Hospital

2 years

409

Not reported

Records

Partial

Dubois
et al. (20)

Canada

Case-control

Hospital

4–9 months

89

Not reported

Questionnaire

Partial

Gillman
et al. (21)

United States

Cohort

Survey

9–14 years

15,341

55.1

Questionnaire

Partial

Hediger
et al. (22)

United States

Cohort

Survey

3–5 years

2,685

18

Questionnaire

Partial

Langnäse
et al. (23)

Germany

Cohort

Hospital

1, 2, and
5–7 years

1,326

48

Not reported

Not reported

Liese
et al. (I) (24)

Germany

Cohort

Survey

9–10 years

1,046

48

Questionnaire

Partial

Liese
et al. (II) (24)

Germany

Cohort

Survey

9–10 years

1,062

47

Questionnaire

Partial

O’Callaghan
et al. (25)

Australia

Cohort

Hospital

4–6 years

4,062

45

Questionnaire

Not reported

Parsons
et al. (26)

Great Britain

Cohort

Survey

33 years

11,407

27

Not reported

Partial

Poulton and
Williams (27)

New Zealand

Cohort

Hospital

3, 5, 7, 9, 11,
13, 15, 18,
21, and
26 years

695–939

9.5–33

Not reported

Partial

Richter (28)

German
Democratic
Republic

Cohort

Survey

6–7 years

2,385

Not reported

Not reported

Not reported

Thorogood
et al. (29)

Great Britain

Cohort

Hospital

1 year

66

59

Records

Not reported

Toschke
et al. (30)

Czechoslovakia

Cohort

Survey

6–14 years

33,768

2

Questionnaire

Partial

Von Kries
et al. (31)

Germany

Cohort

Survey

5–6 years

10,240

23

Questionnaire

Exclusive

Wadsworth
et al. (32)

Great Britain

Cohort

Survey

6 years

3,731

Not reported

Not reported

Not reported

Yeung
et al. (33)

Canada

Cohort

Survey

1, 3, 5, and
6 months

316

23

Not reported

Partial

more than 30 percent, reaching a plateau at 9 months of
breastfeeding.
Figure 2 shows the forest plot with odds ratio and 95
percent confidence interval and the pooled estimate for the
reduction in risk of overweight for each month of breastfeeding, calculated from trend analysis by a random-effects
model. Each month of breastfeeding was found to be associated with a 4 percent decrease in risk (odds ratio (OR) ¼
0.96/month of breastfeeding, 95 percent CI: 0.94, 0.98). A
fixed-effects model revealed a similar pooled odds ratio and
a nearly identical 95 percent confidence interval (OR ¼
0.96, 95 percent CI: 0.95, 0.98).
In only two of these studies (22, 31) was the influence of
the duration of exclusive breastfeeding analyzed. The
pooled odds ratio for risk of overweight per month of exclusive breastfeeding was 0.94 (95 percent CI: 0.89, 0.99;
random-effects model).
Am J Epidemiol 2005;162:397–403

Subgroup analyses revealed that the definition of overweight influenced the estimate only slightly. In studies that
used body mass index to define overweight, the pooled
odds ratio was 0.96 (95 percent CI: 0.94, 0.98) for eight
studies, while the odds ratio was 0.93 (95 percent CI: 0.87,
0.99) for the three studies that used another measure to
define overweight or obesity. Similarly, the age at examination had only a marginal influence on the magnitude of
the effect of duration of breastfeeding on risk of overweight. The pooled odds ratio from all five studies investigating probands up to or including 5 years of age was 0.97
(95 percent CI: 0.94, 0.99), while in older subjects aged 6
or more years, it was 0.96 (95 percent CI: 0.93, 0.99) for
six studies. No evidence of publication bias was observed,
as indicated by a symmetric funnel plot (not shown)
and a nonsignificant Begg test (p ¼ 0.64) and Egger test
(p ¼ 0.77).
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TABLE 2. Characteristics of the 17 studies, ordered alphabetically by ﬁrst author, that are included in this meta-analysis, according to
duration of breastfeeding, outcome assessment, deﬁnition of overweight/obesity, and confounders
Reference

Duration of
breastfeeding

Outcome
assessment

Deﬁnition of
overweight and obesity

Confounders

Armstrong
et al. (18)

6–8 weeks

MS*

Obesity: BMI* > 95th
percentile; severe
obesity: BMI > 98th
percentile

Sex, birth weight, and socioeconomic
status

Czajka-Narins
and Jung (19)

2–4, 5–7, 8–10,
and 11–18 months

MS

Overweight:
BMI > 18.5 kg/m2

None

Dubois
et al. (20)

<1, 1–3,
and >3 months

MS

Obesity: >90th percentile
of weight/age

None

Gillman
et al. (21)

<1, 1–3, 4–6, 7–9,
and >9 months

SR*

Risk of overweight: BMI ¼
85th–95th percentile;
overweight: BMI > 95th
percentiley

Age, sex, Tanner stage, television,
physical activity, eating habits,
weight cycling, concerns to gain
weight, birth order, household
income, daily energy intake,
maternal body mass index, birth
weight, and maternal smoking

Hediger
et al. (22)

2, 3–5, 6–8,
and 9 months

MS

Risk of overweight: BMI ¼
85th–94th percentile;
overweight: BMI > 95th
percentile

Birth weight, ethnicity, age, sex,
maternal body mass index, and
age at introduction of solid food

Langnäse
et al. (23)

6 and >6 months

MS

Overweight: BMI > 90th
percentile

None

Liese
et al. (I) (24)

<6 and 6–12 months
(exclusive breastfeeding:
<2, 2–4, and 5–6
months)

MS

Overweight: BMI > 90th
percentile

Age, sex, city, nationality,
socioeconomic status, and smoking

Liese
et al. (II) (24)

<6 and 6–12 months
(exclusive breastfeeding:
<2, 2–4, and 5–6
months)

MS

Overweight: BMI > 90th
percentile

Age, sex, city, nationality,
socioeconomic status, and smoking

O’Callaghan
et al. (25)

2 weeks, 3–6 weeks,
7 weeks–3 months, 4–5
months, and 6 months

MS

Moderate obesity: BMI ¼
85th–94th percentile;
marked obesity:
BMI > 94th percentile

Birth weight, sex, small for gestational
age, eating problems, and
sleeplessness

Parsons
et al. (26)

>1 month

MS

Obesity: BMI > 30 kg/m2

Maternal body mass index, social
class, and maternal smoking

Poulton and
Williams (27)

6 and >6 months

NR*

Overweight: 3–15 years:
percentiles (not further
speciﬁed); >15 years:
BMI > 25 kg/m2

Sex, birth weight, maternal education,
and maternal and paternal
overweight

Richter (28)

<3, 3–6, and 7 months

MS

Overweight: weight > 120%

None

Thorogood
et al. (29)

<1, 1–2, 3–4, 5–6,
and >6 months

MS

Overweight: weight/50th
percentile of weight
divided by length/50th
percentile of length
>110%

None

Toschke
et al. (30)

<1, 2–3, 4–6,
and >6 months

MS

Overweight: BMI > 90th
percentile; obesity:
BMI > 97th percentile

Parental education, parental obesity,
maternal smoking, birth weight of
>4,000 g, daily television watching of
>1 hour, sport outside school, and
siblings

Von Kries
et al. (31)

2, 3–5, 6–12,
and >12 months

MS

Overweight: BMI > 90th
percentile; obesity:
BMI > 97th percentile

Parental education, maternal smoking
during pregnancy, birth weight of
<2,500 g, own bedroom, and
consumes butter more than 3 times
per week

Wadsworth
et al. (32)

2, 3–4, 5–10,
and >10 months

NR

Overweight: BMI > 90th
percentile; obesity:
BMI > 97th percentile

Socioeconomic status during childhood,
birth weight of >2,500 g, no. of
persons per room at 2 years, and fat
consumption at 4 years

Yeung
et al. (33)

2 months

MS

Obesity: weight/length >
95th percentile

None

* MS, weight and height were measured by investigators; BMI, body mass index; SR, weight and height were self-reported by probands; NR,
not reported.
y Unadjusted data are reported only for ‘‘overweight,’’ not for ‘‘at risk for overweight.’’
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FIGURE 1. Scatterplot and meta-regression line of log odds ratio of risk of overweight/obesity associated with breastfeeding, according to
duration of breastfeeding. A total of 17 studies provided 52 estimates of duration of breastfeeding and overweight. Weighted meta-regression
revealed a signiﬁcant inverse linear relation between the duration of breastfeeding and the risk of overweight (regression coefﬁcient ¼ 0.94, 95%
conﬁdence interval: 0.89, 0.98).

DISCUSSION

Using three different techniques, we show that a longer
duration of breastfeeding is associated with a larger decrease in risk of overweight. Each of the three methods used
in our study has its own advantages and limitations. Metaregression analysis is known to be highly flexible with
regard to the shape of the dose-response relation (34). However, the duration-specific estimates from one study are not
completely independent from each other as they have the
same referent category in each case, which could bias the
result. This disadvantage can be at least partly overcome by
the use of separate categories of duration of breastfeeding.
However, because of the smaller sample sizes in some of the
categories, the power of the statistical analysis might be
limited. The ‘‘pool-first method’’ (35) is highly flexible with
regard to the shape of the dose-response-relation, and it

ensures complete independence of all included estimates.
However, as a minimum of three categories is needed to
calculate the study-specific regression coefficient in the
log-linear model, in the case of our meta-analysis, the use
of this technique had to be restricted to studies from which
study-specific regression coefficients could be calculated.
Nevertheless, in essence, all three methods came to the same
result of an inverse linear association between duration of
breastfeeding and risk of overweight in later life. However,
it has to be considered that all studies performed until now
on breastfeeding and risk of overweight are secondary analyses of health surveys or of studies designed primarily to
answer different questions.
One major methodological problem to overcome in
a meta-analysis of breastfeeding and risk of overweight is
the change of the definition of overweight over time. Following the proposal of the Meta-analysis of Observational

TABLE 3. Duration of breastfeeding and risk of overweight: categorial analysis (random-effects model)
Duration of breastfeeding
1–3 months

4–6 months

7–9 months

>9 months

No. of duration-speciﬁc study estimates

5

<1 month

14

15

11

7

Odds ratio for overweight

1.0

0.81

0.76

0.67

0.68

95% conﬁdence interval

0.65, 1.55

0.74, 0.88

0.67, 0.86

0.55, 0.82

0.50, 0.91
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FIGURE 2. Odds ratios (with corresponding 95% conﬁdence intervals in parentheses) for overweight, per month of breastfeeding. Studies are
ordered alphabetically by ﬁrst author. The pooled or ‘‘combined’’ odds ratio (OR) was calculated by a random-effects model.

Studies in Epidemiology group (4), we included any definition of overweight and investigated the possible consequences of this strategy by subgroup analysis. In fact, the
definition of overweight had only a minor impact on the
pooled estimate.
Eight of the studies (18, 22, 24–27, 31, 32) gave durationspecific, confounder-adjusted estimates, some only for
subsets of the data. Because of this small sample size and
considering the fact that the type and number of confounders differed largely among these studies, we did not calculate a pooled estimate of the confounder-adjusted odds ratio.
Remarkably, only three (19, 21, 22) of the 17 studies gave
some basic information on ethnicity, mostly by declaring
a ‘‘mixed’’ ethnic background of the population. Therefore,
it is unclear to date whether the effect of breastfeeding on
risk of overweight is restricted to certain ethnic groups and
might be confounded by social class. Taken together, a statistically based decision on the role of confounding could
not be derived from the data here. However, Savitz (36) has
postulated that, in general, the existence of a dose-response
relation reduces the likelihood of an association to be completely due to confounding, since increasingly implausible
scenarios are required for the exposure-confounder association to exaggerate the dose-response gradient.
The mechanisms by which breastfeeding affects the
risk of overweight are still unclear. Breastfeeding results
in a lower body weight gain during the critical neonatal
period, obviously caused by a lower mean caloric intake
in breastfed infants, compared with formula-fed neonates
(37). A lower body weight gain during neonatal life has been

shown to lead to decreased risk of obesity in adolescence
and adulthood (38). In animal experiments, the kind of neonatal nutrition was shown to influence the development of
neuroendocrine circuits in the mediobasal hypothalamus
that regulates appetite control and body weight, with longterm consequences for risk of obesity (for review, refer to
reference 39). These mechanisms might also explain why
a longer duration of breastfeeding is associated with a stronger decrease in risk of overweight in later life.
In summary, we found that the duration of breastfeeding
is inversely and linearly associated with the risk of overweight. The risk of overweight was reduced by 4 percent for
each month of breastfeeding. This effect lasted up to a duration of breastfeeding of 9 months and was independent of
the definition of overweight and age at follow-up. Even if
interpreted as being of relatively small size, this association,
if causal, might be of importance for the general population.
Since the majority of studies analyzed here used partially
breastfed subjects, it might be concluded that, beyond exclusive breastfeeding, also longer partial breastfeeding up
to 9 months leads to a greater decrease in risk of overweight
in later life, which might be considered in future clinical
recommendations.
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23. Langnäse K, Mast M, Danielzik S, et al. Socioeconomic
gradients in body weight of German children reverse direction between the ages of 2 and 6 years. J Nutr 2003;133:
789–96.
24. Liese AD, Hirsch T, von Mutius E, et al. Inverse association
of overweight and breast feeding in 9 to 10-y-old children in
Germany. Int J Obes Relat Metab Disord 2001;25:1644–50.
25. O’Callaghan MJ, Gilliams GM, Andersen MJ, et al. Prediction
of obesity in children at 5 years: a cohort study. J Pediatr
Child Health 1997;33:311–16.
26. Parsons TJ, Power C, Manor O. Infant feeding and obesity
through the lifecourse. Arch Dis Child 2003;88:793–4.
27. Poulton R, Williams S. Breastfeeding and risk of overweight.
JAMA 2001;286:1449–50.
28. Richter J. Zum Zusammenhang zwischen Stillzeit und
Körpergewichtsentwicklung [influence of duration of breastfeeding on body-weight-development]. (In German). Ärztl
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Commentary by Linda M. Grant, MD, MPH, FAAP
Department of Pediatrics, Boston University School of Medicine, Boston, MA
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The United States Congress has established the Child Nutrition and WIC Reauthorization Act of 2004, a new requirement that all school districts with federally funded school
meals develop and implement wellness policies that address
nutrition and physical activity by the start of the 2006-2007
school year. Section 204 of this act requires that there be the
following components in a wellness plan: nutrition education, physical activity, and healthy nutrition standards, as
well as a means to govern and evaluate the program. In
other words, schools will be held accountable for providing a
healthful nutrition and fitness environment.
This article calls attention to the need for the community
to also be accountable for child nutrition. The intent of the
Reauthorization Act is diminished if children, en route to
school or during open campus lunch periods in upper grades,
choose fast food as an alternative to the healthier school options. Ten restaurant chains accounted for 76% of the fast
food establishments in this database. Classroom instruction
on healthy eating cannot be expected to fully counteract the
allure and influence of some of the most effective advertising
in this country. The authors suggest that additional municipal
or state policy initiatives may be needed to address the concentration of fast food venues in neighborhoods surrounding
schools or to encourage fast food establishments to increase
the nutritional value of their menus. These investigators did
not explore the accessibility of canteen trucks, which in my
school district park across the street from the school at school
arrival and dismissal and make significant contributions to
school fundraisers.
Editors’ Note
Undoubtedly, the fast food industry is a contributing factor
to the US obesity epidemic. However, the conclusions of this
study would have been more convincing if the authors had
included an analysis demonstrating that other businesses
that are ubiquitous parts of the urban landscape (banks,
convenience stores, and cellular telephone stores and kiosks,
for example) were not clustered around schools.

for the analysis. Only 17 articles met the inclusion criteria
of being an original report comparing breastfed children
with exclusively formula-fed children, reporting the odds
ratio and 95 percent confidence interval (CI) of overweight
or obesity (any definition was accepted) associated with
breastfeeding, and reporting the duration of breastfeeding
for at least 1 exposure group. The investigators also analyzed
the data by different subgroups and checked for evidence of
publication bias.
More than 100,000 children were subjects in the 17 studies.
No publication bias was found. An inverse linear association
was identified between duration of breastfeeding and risk
of overweight in later life. In the weighted meta-regression,
duration of breastfeeding was significantly and negatively associated with risk of overweight (regression coefficient: 0.94;
95% CI, 0.89-0.98). In a categorical analysis, after 1 month of
breastfeeding, for each increased number of months breastfeeding, there was a decreased risk of overweight; breastfeeding longer than 9 months was associated with a 32%
reduction in risk for being overweight. In a trend estimation
analysis, for every month of breastfeeding, there was an associated approximate 4% decrease in the risk for overweight
(OR=0.96/month of breastfeeding, 95% CI, 0.94-0.98). In the
subgroup analysis, the definition of overweight (use of body
mass index versus other definitions) only slightly influenced
the estimate of risk, and the age at examination had only a
minor influence on the magnitude of effect of the duration
on the risk of overweight.
The authors recognized 3 limitations of their analysis. First,
the studies that reported breastfeeding and risk of overweight
were secondary analyses of health surveys or were taken from
projects designed to address other questions. Second, there
was a methodological challenge posed as the definition of
overweight changed over time; therefore all definitions were
included (although the definition only had a minor impact
on the pooled estimate in this analysis). Third, the paucity of
studies accurately specifying confounder-adjusted estimates
(eg, socioeconomic status) precluded estimation of adjusted
odds ratios. With these limitations in mind, the authors
conclude that the duration of breastfeeding is associated
inversely and linearly with the risk of overweight. The mechanism of this association remains unknown.
Commentary by Wendy Slusser, MD, MS, FAAP
Center for Healthier Children, Families and Communities, Schools of Medicine
and Public Health, University of California, Los Angeles, CA

BREASTFEEDING

Longer Duration
of Breastfeeding
Decreases the Risk of
Overweight
Source: Harder T, Bergmann R, Kallischnigg G, et al. Duration
of breastfeeding and risk of overweight: a meta-analysis. Am J
Epidemiol. 2005;162:397-403.
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esearchers from Berlin, Germany, quantified the association between duration of breastfeeding and risk
of childhood overweight in a meta-regression analysis.
Using multiple methods, 49 articles initially were identified
December 2005

Dr. Slusser has disclosed no financial relationships relevant to this commentary.

This meta-analysis adds support to the growing evidence
that breastfeeding is one of the few interventions associated
with a lower risk of overweight. In addition, this analysis provides evidence for the advantage of long-term breastfeeding.
The overweight child is at increased risk for becoming an
overweight adult.1,2 The risk of adult obesity is 3 times higher
in overweight 3- to 5-year-olds, and 7 times higher for overweight 10- to 14-year-olds than for normal weight children
(75% vs 10%).3 Because treatment of overweight is difficult,
prevention is essential.4 Anticipatory guidance and discussion of breastfeeding in the office setting has been proven to
help reduce the risk of overweight.5 A review of steps pediatricians can take to help prevent overweight is outlined in the
AAP policy statement published in August 2003.5
Supporting families so that they can reach their breastfeeding goals and the AAP recommendation for breastfeeding
duration will help provide infants with optimal nutritional
outcomes. In February 2005, the AAP reconfirmed its 1997
67

recommendation for infants to breastfeed exclusively for the
first 6 months after birth, and then to continue breastfeeding
for 1 year or more.6 The AAP statement offers simple, practical suggestions for pediatricians to support breastfeeding
by working with hospital maternity services to discourage
promotion of infant formulas and to improve breastfeeding
support and training for hospital staff and mothers.

positive effects on QOL. However, the insulin pump did not
improve diabetes control when compared to insulin injections. The benefits and expectations of pump therapy should
be reviewed thoroughly before starting treatment in very
young children, the authors suggest.
Commentary by Surendra K. Varma, MD, FAAP
Endocrinology, Texas Tech University Health Sciences Center, Lubbock, TX

Editors’ Note
Given the epidemic of childhood obesity in our society, this
study may weigh heavily in convincing the otherwise undecided mother to consider breastfeeding her new baby and to
continue breastfeeding for as long as possible.
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Insulin Pump in Young
Children with Diabetes
Source: Fox LA, Buckloh LM, Smith SD, et al. A randomized
controlled trial of insulin pump therapy in young children
with type 1 diabetes. Diabetes Care. 2005;28:1277-1281.

I

n infants and toddlers with type 1 diabetes, achieving
tight control of blood glucose is challenging. Investigators
from Nemours Children’s Clinic in Jacksonville, Fla., randomized children aged 1 to 6 years with type 1 diabetes into
2 groups to compare glycemic control and impact on family
life between children receiving traditional insulin injections
and those receiving insulin by pump. Children in the injection group received 2 or 3 daily shots of long-acting insulin
(NPH) and rapid-acting insulin analog. The pump group
received continuous subcutaneous insulin infusion therapy.
Both groups were monitored for mean blood glucose, hypoglycemia frequency, diabetes-related quality of life (QOL),
parental adjustment, and changes in hemoglobin A1C. This
study reports findings for a 6-month treatment period.
Eleven children from each group completed the 6 months
of study treatment; mean age was 46 months. At baseline,
there were no significant differences between the 2 groups
for hemoglobin A1C, age, sex, diabetes duration, parental quality of life, or mean blood glucose. Mean hemoglobin A1C and
mean blood glucose levels did not change from baseline to 6
months in either group. The frequency of ketoacidosis, severe
hypoglycemia, and hospitalizations were similar between the
2 groups throughout the study. Children on the insulin pump
had more fasting and pre-dinner mild to moderate hypoglycemia at 1 and 6 months. Overall, diabetes-related QOL did not
differ significantly between the 2 groups at the end of study.
The authors conclude that the insulin pump is safe and
well-tolerated in young children with diabetes and may have
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These authors studied the use of the insulin pump in
young children with type 1 diabetes for only 6 months. Such
a short study period precludes looking at complications
that might occur with extended use of the pump; eg, could
problems arise because the patient or playmates might
disturb pump function by playing with it or pulling on it?
On the other hand, this study does not show any advantage
of the insulin pump for diabetes control, frequency of hypoglycemia, or other diabetes-related complications. While
mothers in the injection group reported a greater impact of
diabetes on the family at baseline, there were no differences
between the mothers in the 2 groups at the end of the study.
Fathers in the injection group reported more psychological
distress than fathers in the pump group at the start of the
study, but no significant difference existed at the end. No
differences on the pediatric diabetes QOL scale were noted
at any time during the study for either mothers or fathers.
The small number of children in each group prohibits any
definitive statement on the benefits or risks of the insulin
pump in this age group. Other studies1-4 have resulted in
conflicting evidence on the use of insulin pump therapy in
young children. On the basis of the data available, a convincing case cannot be made to start such young children
on an insulin pump.
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Medication Errors
Reduced with SmartPump Infusion
Source: Larsen GY, Parker HB, Cash J, et al. Standard drug concentrations and smart-pump technology reduce continuousmedications-infusion errors in pediatric patients. Pediatrics.
2005;116:e21-e25.

A

uthors from Primary Children’s Medical Center, Salt
Lake City, Utah, combined implementation of standard
drug concentrations and “smart-pump” technology to
reduce continuous medication infusion error rates. The authors developed standard concentrations for the 32 medications that comprise approximately 95% of all medications
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