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I. Introduction

Tlus annotated bIbhography summanzes the publIshed lIterature on seven tOpICS related to the
benefits ofbreastfeedmg These tOPiCS are hsted as follows

• Infant morbidity because of diarrhea, acute respiratory mfectlOns, and other
mfectlous diseases

• Infant mortality because of diarrhea, acute resprratory InfectIOn, and all causes
• ChIld growth and nutrItIon (because of the pOSItIve effects of longer bIrth

mtervals)
• Chl1d developmental and health effects
• Maternal health effects
• Economic benefits
• EnVIronmental benefits

ArtIcles on the asSOCIatIon between breastfeedmg and health and developmental outcomes are
reviewed With respect to four major cntena 1) aVOIdance of detectIon bias and reverse causahty
through the use ofan adequate study deSIgn, 2) adequate control for confoundmg factors through
statIstIcal analysIs, 3) clear defimtlOn ofbreastfeedmg, and, 4) clear defimtlOn ofoutcome
measure(s) ArtIcles are presented m order of theIr adherence to these cntena, With the stronger
artIcles presented first

Where suffiCient quantItatIve data are aVailable, tables summanzmg the key fmdmgs are
prOVIded Such tables are aVailable for the tOpiCS relatmg to Infant morbIdity, Infant mortality,
child health effects, and maternal health effects

II. Search Methods

The data bases Medhne and Poplme were searched between February 26 and March 6, 1997 for
key words related to the seven tOpiCS These key words, IdentIfied m ItalIcs for each tOpIC, are as
follows

• Infant morbIdIty breastftedmg, lactatIOn, diarrhea, acute respiratory mfectlOn,
morbIdIty

• Infant mortality breastfeedmg, lactatIOn, mfant mortalzty
• ChIld growth and nutrItIOn breastfeedmg, lactatIOn, mfant growth, nutrltlOnal

status, birth mtervals, fertzllty
• ChIld developmental and health effects breastftedmg, lactatIOn, chromc

dIseases, cardIOvascular dlsease, mtelligence
• Maternal health effects breastfeedmg, lactatIOn, maternal health, breast cancer,

ovarzan cancer, anemIa, hemorrhage, maternal depletIOn
• Economic benefits breastfeedmg, lactatIOn, economIC benefits, health costs
• EnVIronmental benefits breastftedmg, lactatIOn, environmental benefits

• 1



OUTCOME MEASURE RIsk of dIarrhea

III. Annotated Bibliography

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, breastmI1k and non-nutrItIve hqUlds
only, breastmIlk and nutntlve foods, no breastmI1k

Popkm BM, Adair L, Akm JS et aL, Breast-feedmg and diarrheal morbidity Pedlatr
1990,86(6).874-82

-
-
I
I
I
I
I
I
I
I
t
I
I
I
I
I

PhIlIppmes

ProspectIve, n = more than 3,300 Infants

Urban and rural, results presented separately

COUNTRY

DESIGN

SETTING

1. Effect of Breastfeedmg on Morbidity
1.1 Effect of Breastfeedmg on Diarrheal Morbidity

RESULTS RIsk ofdIarrhea was assocIated WIth mfant feedmg mode m both urban and rural
samples ExclUSIvely breastfed Infants were used as the reference category Among urban mfants
< 6 months ofage, breastfeedmg WIth the addItIOn of non nutrItIve lIqUIds only resulted m a
relatIve nsk of2 to 3, or from 2 to 3 tImes the nsk of dIarrhea (dependmg on the speCIfic 2 month
age mterval) The use ofnutntlve foods WIth breastmIlk resulted m a relatIve nsk of 11 to 13
(dependmg on the speCIfic 2 month age mterval) Infants < 6 months of age who were not
breastfed had a relatIve nsk of 13 to 17 (dependmg on the age mterval)

The search strategy resulted m a large number of artIcles, only some of WhICh were relevant to
the speCIfic tOpIC under mvestigatIOn For example, the search on mfant mortalIty yIelded 783
artIcles To narrow the search, artIcle tItles and key words were revIewed for relevance to the
tOPIC In addItIOn, where recent reVIew artIcles were avaIlable, the references were checked
agamst the search to ensure that all relevant artIcles were IdentIfied ThIs reVIew process often
resulted m the IdentIficatIOn of addItIOnal relevant lIterature

DIskettes contammg the results of these searches are provIded There are 14 files m total one file
for Medhne and one for Pophne on each tOpIC InformatIOn on the search formulatIOn and the
number ofartIcles IdentIfied at each step of the search IS contained m the first page ofeach
search ThIs search was hmited to artIcles pubhshed m the Enghsh language and except for the
tOpICS on the economIC and envIronmental benefits ofbreastfeedmg, lImIted to artIcles avaIlable
m the LIbrary of MedIcme ofthe NatIonal InstItutes of Health Because the searches IdentIfied
few pubhshed artIcles avaIlable on the economIC and envIronmental benefits ofbreastfeedmg, the
reVIew of these effects mcluded unpublIshed workmg papers
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Compared to exclusIve breastfeedmg, rural Infants < 6 months ofage gIven non nutntIve lIqUIds
only m addItIOn to breastmI1k had a relatIve nsk ofabout 2, or twIce the nsk of dIarrhea Infants
< 6 months of age gIven breastmI1k and nutntIve foods had a relatIve nsk of4 to 6 (dependmg on
the specIfic 2 month age mterval) or from 4 to 6 tImes the nsk ofdIarrhea Infants < 6 months of
age who were not breastfed had a relatIve nsk ofabout 5, or 5 tImes the nsk of dIarrhea

After 8 months ofage, the assOCIatIOn between Infant feedmg mode and dIarrhea declIned
consIderably There was a slIght protectIve effect ofbreastfeedmg compared to no breastfeedmg
m urban areas only

METHODOLOGICAL ISSUES: The desIgn addresses the problem of reverse causalIty and
numerous control vanables were mcluded to control for vanous bIOlogIcal and behavIOral
vanables that affect susceptIbIlIty to Illness and exposure to dIarrheal pathogens (e g bIrth
weIght, weIght velocIty, sex, household use of soap, etc) BreastfeedIng was clearly defmed as
was the outcome measure

Brown KH, Black RE, de Romana GL, de Kanashlro He Infant-feedmg practices and their
relatIOnship with diarrheal and other dISeases m Huascar (LIma), Peru. Pedlatr
1989,83 31-10

COUNTRY: Peru

SETTING Urban

DESIGN ProspectIve, n=153 Infants

BREASTFEEDING DEFINITION. ExclUSIve breastfeedmg, breastfeedmg and other lIquIds,
breastfeedmg and artIfiCIal Inllk, breastfeedmg and solIds, no breastfeedmg

OUTCOME MEASURE RIsk of dIarrhea, acute respIratory InfectIOn, and skm InfectIons Only
those outcome pertalmng to dIarrhea are reported here

RESULTS RIsk ofdIarrhea was sIgmficantly assocIated by mfant feedmg mode m the expected
dIrectIOn ExclUSIvely breastfed Infants were used as the reference category The results show
that Infants < 6 month of age gIven non nutrItIve lIqUIds only m additIon to breastmI1k had a
relatIve nsk of about 2 Infants < 6 month of age gIven breastmIlk and artIfiCIal mIlk had a
relatIve nsk of 1 6 to 2 4 (dependmg on the speCIfic 2 month age mterval) Infants < 6 months of
age gIven breastmI1k and solIds had a relatIve nsk of2 6 to 3 4 (dependmg on the speCIfic 2
month age mterval) Infants < 6 months of age who were not breastfed had a relatIve nsk of 3 4
to 5 5 (dependmg on the age mterval) Breastfeedmg and solIds was also protectIve of dIarrhea
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COUNTRY. MeXICO

for mfants 6 to 11 month as compared to mfants who receIved artIficIal mIlk The relatIve nsk for
Infants 6 to 8 month was 1 7 and for mfants 9 to 11 month was 1 5

Monthrrow AL, Reves RR, West MS, et al , Protection against infectIOn with Giardia Lamblia
by breast-feedmg m a cohort ofMexican mfants Journal ofPediatrics 1992;121·363-70

METHODOLOGICAL ISSUES The desIgn addresses the problem of reverse causalIty As
compared to the study by Popkm et al , tlus study controlled for fewer bIOlogIcal and behavIOral
vanables that affect susceptIbIlIty to Illness and exposure to dIarrheal pathogens Breastfeedmg
and the outcome measures were well defined •

I

,
•
I

UrbanSETTING

DESIGN ProspectIve, n=197 followed from bIrth to 18 month of age •

OUTCOME MEASURE RIsk of GIardIa mfectlon

BREASTFEEDING DEFINITION ExclusIve breastfeedmg, partIal breastfeedmg

Dewey KG, Heinig MJ, Nommsen-Rlvers LA Differences In morbidity between breast-fed and
formula-fed Infants J Pedlatr 1995,126696-702

METHODOLOGICAL ISSUES Addressed problem of reverse causalIty Controlled for other
potentIal confoundmg factors Exammed nsk m relatIOn to both first mfectIOn and all mfectIOns
Both breastfeedmg and outcome measures were clearly defined

I
I
I
I
I
I
I
I
I
I
I

Urban

USA

SETTING'

COUNTRY

RESULTS Breastfeedmg was sIgmficantly assocIated WIth both symptomatIc and asymptomatIc
GIardIa mfectlon Compared to exclusIve breastfeedmg, mfants who were partIally breastfed had
a nsk ratIo of 3 and mfants who were not breastfed had a rIsk ratIo of 5 Breastfeedmg was not
assocIated wIth the duratIon ofGIardIa InfectIOn ThIs artIcle shows that breastfeedmg IS htghly
and negatIvely asSOCiated WIth rIsk ofGIardIa mfectIOn m a dose-response manner However,
once InfectIOn IS estabhshed, breastfeedmg IS not assocIated WIth the seventy of mfectIon, as
measured by duratIOn of Illness



OUTCOME MEASURE RIsk of hOSpItalIzatIon WIth dIarrhea

BREASTFEEDING DEFINITION: ExclUSIve breastfeedmg, partIal breastfeedmg, no breastfeedmg
Breastfeedmg practIces were those pnor to onset of Illness

Mahmood DA, Feachem RG, Huttly SRA Infantfeedmg and rISk ofsevere diarrhoea m
Basrah City, Iraq A case-control study Bull WHO 1989,67(6) 701-6

ProspectIve, n=45 breastfed Infants and n=41 formula fed Infants followed for
first 24 months of lIfe

Urban

Case-control Cases (n= 597) and controls (n=723) were Infants hospitalIzed With
dIarrhea at local health chmcs Controls were Infants brought In for routme
ImmumzatIOns With no recent hIstory ofhospItalIzatIon

Iraq

DESIGN

COUNTRY

DESIGN

SETTING

BREASTFEEDING DEFINITION Human mIlk was the major form ofmIlk for breastfeedmg Infants
throughout the first year of lIfe The formula-fed group mcluded mfants who had never breastfed
and Infants who had breastfed < 3 months

METHODOLOGICAL ISSUES Day care use was pOSItIvely associated With both formula feedIng
and dIarrheal dIsease and was controlled m the analySIS The data were conservatIvely analyzed
With the chIld rather than each day ofobservatIon as the urnt ofanalySIS Both breastfeedmg and
the outcome measures were clearly defined

RESULTS: StatIstICal compansons between groups were made for two 12-month mtervals (bIrth
to 12 months and 12-24 months) IncIdence was calculated as the number ofepIsodes per 100
days at nsk Prevalence was calculated as the number ofdays the chIld was III dunng each
Interval Durmg the first year ofhfe, the mCIdence ofdIarrhea was twIce as hIgh among formula
fed Infants as compared to breastfed Infants (adjusted mCIdence/lOO days at nsk = 0 14 for
breastfed Infants and 0 31 for formula fed mfants) DIarrheal morbIdIty dunng the second year of
hfe dId not dIffer between the two groups The authors suggest that breastfeedmg IS protectIve
agamst dIarrheal dIsease even m affluent, hIghly educated populatIOns

OUTCOME MEASURES: Respiratory mfectlOn, diarrhea, acute otitiS media, other symptoms as
measured by weekly maternal recall MedIcal records were also revIewed Only those results
pertmmng to dIarrhea are reported here
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RESULTS DIarrhea was sIgmficantly affected by mfant feedmg mode ExcluSIve breastfeedmg
was used as the reference category The results show that mfants 2 to 3 months ofage who were
partially breastfed had a relative nsk of 6 2 and mfants who were not breastfed had a relatIve nsk
of367 Infants 3 to 4 months of age who were partIally breastfed had a relatIve nsk of2 9 and
mfants who were not breastfed had a relatIve nsk of23 8 Infants older than 6 months were also
protected by breastfeedmg Among older mfants, partIal breastfeedmg was used as the reference
category The relatIve nsk ofnot breastfeedmg for mfants 6 to 7 months was 3 9 Among mfants
8 to 11 months, there was no protectIve effect ofbreastfeedmg

ThIS study also exammed If prevIous breastfeedmg was protectIve of dIarrhea PrevIOUS
breastfeedmg was defined m two dIfferent ways 1) mfants who had stopped breastfeedmg two
months pnor to hospItalIzatIon and 2) mfants who had stopped breastfeedmg WIthIn two months
pnor to hOSpItalIzatIOn PreVIOUS breastfeedmg had no protectIve effect on hOSpItalIzatIOn for
dIarrhea for eIther measure

Bottle feedmg was extremely harmful m young mfants Compared to exclUSIve breastfeedmg,
mfants who were not breastfed and bottle fed had a relatIve nsk of37 for ages 2 to 3 months and
24 for ages 4 to 5 months StenhzatIOn of bottles as opposed to no stenlIzatIOn had no effect on
hospItalIzatIOn for dIarrhea

It was estImated that 60% of all cases ofhospItalIzed dIarrhea could be prevented If optImal
mfant feedmg practIces were observed (e g exclUSIve breastfeedmg for all mfants < 6 months of
age and partIal breastfeedmg and food thereafter)

METHODOLOGICAL ISSUES Addressed problem ofreverse causalIty and controlled for a number
of other potentIal confoundmg vanables The study calculated populatIOn attnbutable nsk
Breastfeedmg and outcome measures were clearly defined One lImItatIOn IS the use of hOSpItal
rather than commUnIty controls

Feachem RG, Koblznsky MA InterventIOns for the control ofdiarrhoeal dISeases among
young children Promotion ofbreast-feedzng Bull WHO 1984,62(2) 271-291

/

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, partIal breastfeedmg, no breastfeedmg

COUNTRY

SETTING

DESIGN'

Developed and developmg countnes

Vanous settmgs

ReVIew of35 studIes from 14 countIes

•
-
I
I



OUTCOME MEASURE Life-threatenmg rotavirus dIarrhea

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, partIal breastfeedmg, no breastfeedmg

Clemens J, Rao M, Ahmed R, et al Breast-feedmg and risk oflife-threatemng rotaVlrUS
diarrhea Prevention or postponement? PediatriCS 1993,923680-85

Bangladesh

Case-control Cases (n=102) mfants and cmldren < 24 months With chmcally
severe rotaVIrUS dIarrhea Controls (n=2,587) were randomly selected from the
communIty

Rural

DESIGN

COUNTRY

OUTCOME MEASURES DIarrheal morbIdIty and mortalIty Only those outcomes related to
dIarrheal morbIdIty are reported here

RESULTS ThIs study revIewed the lIterature on the relatIOnshIp between mfant feedmg mode
and nsk of dIarrheal dIsease Infant age was broken mto the followmg categones 0-3 month,
3-5 months, 6-8 months, 9-11 month, and 12-23 month A dose-response relatIOnshIp m the
aSSOCiatIOn between mfant feedmg mode and nsk ofdIarrheal dIsease was found With Infants
bemg exclUSIvely breastfed havmg the lowest nsk, partIally breastfed Infants of mtermedlate nsk
and bottle-fed mfants ofmghest nsk Among mfants 0-3 months of age the relative nsk for no
breastfeedmg versus exclUSIve breastfeedmg was 3 5, for partial breastfeedmg versus exclusIve
breastfeedmg the relatIve nsk was 2 6 and for no breastfeedmg versus partIal breastfeedmg the
relatIve nsk was 1 8 The asSOCIatIOn between mfant feedmg mode and nsk IS also related to
mfant age m a dose-response manner With younger Infants denvmg the greatest benefit The
relatIve nsk for exclusIve breastfeedmg versus no breastfeedmg IS 3 for Infants aged 0-3 months
and 2 4 for Infants aged 3-5 months The relatIve nsks for partIal breastfeedmg and no
breastfeedmg are 1 3 to 1 5 for Infants aged 6-8 and 9-11 months After 1 year ofage, no
assocIatIon between mfant feedmg mode and nsk ofdIarrheal dIsease was found Also, no
asSOCIation was found between breastfeedmg and nsk ofdIarrheal dIsease once breastfeedmg had
ceased, mdicatIng that the protective effect of breastfeedmg lasted only while breastfeedmg
contmued

SETTING

METHODOLOGICAL ISSUES The qualIty of the studIes used m the analySIS vaned conSIderably
Many ofthe calculatIOns of relatIve nsk are not adjusted for other factors that mfluence both
Infant feedmg mode and dIarrhea Furthermore, tests of sIgmficance or confidence mtervals are
not prOVIded to determme the extent to wmch the nsks are sIgmficant
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RESULTS This study exammed the asSOCiatIOn between breastfeedmg and the nsk ofhfe
threatenmg rotaVIrUS dIarrhea among mfants/chIldren younger than 24 months of age No
breastfeedmg was used as the reference category for calculatIon ofnsk Among mfants,
exclUSive breastfeedmg and partial breastfeedmg were associated with reduced nsk of hfe
threatemng rotavlrus dIarrhea The adjusted relative nsk for exclUSive breastfeedmg IS 0 06,
suggestmg that exclUSive breastfeedmg IS associated WIth a 94% reductIOn m severe mfectlon
PartIal breastfeedmg was also associated WIth reduced nsk WIth an adjusted relatIve nsk of 0 44
After adJustmg for potentIal confoundmg vanables, the trend for mcreasmg protectIOn agamst
severe rotavlms dIarrhea m mfants by feedmg mode was slgmficant and m the expected dIrectIOn

(excluSIve breastfeedmg > breastfeedmg > no breastfeedmg) In the second year of hfe,
breastfeedmg was not associated WIth a protectIve effect In fact, the relatIve nsk for
breastfeedmg compared to no breastfeedmg IS elevated (2 85), mdicatmg mcreased nsk among
breastfed Infants but falls to reach statistical sIgmficance because of the large confidence
mtervals surroundmg the estimate Because of thIs trend toward mcreased nsk m the second year
ofhfe, there was no overall protective effect ofbreastfeedmg m the first two years ofhfe The
authors argue that breastfeedmg may postpone the occurrence of severe rotavifUS mfectlon to a
later age and that breastfeedmg may not have any overall effect on hfe-threatemng rotaVIfUS
mfection Although the authors do not dISCUSS thIs Issue, It IS Important to conSIder the nsk to the
mfant of a hfe-threatemng InfectIOn m the context of Infant age Although breastfeedmg may
only delay the nsk ofmfectlOn, It IS hkely that the consequences of such an mfectIOn would be
greater for a younger mfant than a toddler

METHODOLOGICAL ISSUES Almost all subjects m the study were breastfed, whIch may have
lImIted statIstical power to detect a sIgmficant protectIve effect m the second year of hfe
However, a posteriOri calculatIOns show that the type II error ofmIssmg a true level of protectIOn
ofonly 10% was < 0 01 LIfe-threatenmg rotaVIrUS mfection appears to be rare and to constItute
only a small proportIOn of total dIarrheal cases

Clemens JD, Stanton B, Stoll B, Shahld NS, Banu H, Chowdhury AKML Breastfeedmg as a
determmant ofseveTlty m ShigellosIS Amer J Epidemiology 1986,123(4).710-20

COUNTRY: Bangladesh

SETTING Rural

DESIGN Case-control, n = 53 cases and 487 controls All chIldren were < 36 months of age

BREASTFEEDING DEFINITION Breastfed versus non breastfed

OUTCOME MEASURE Severe shIgellosIs versus non-severe ShIgellosIs
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RESULTS The adjusted odds ratIo for severe mfectlOn was 038 (p< 0001) for breastfed
cluldren, suggestmg that breastfeedmg was protective of severe mfectlOn This protectIve effect
held for all age groups studIed « 12 months, 12-24 months, 24-36 months) ThIS IS one of the
few studIes to show a protective effect of breastfeedmg among cluldren greater than 12 months

METHODOLOGICAL ISSUES. Cases were clnldren With severe shigellOSIS mfectIOn and control
were chIldren With non severe cases of slngellosis mfection Results report the reductIOn m
seventy ofmfectlOn because ofany breastfeedmg

Ketsela T, Asfaw M, Kebede D Patterns ofbreastfeeding m western EthIOpia and their
relationship to acute diarrhoea m mfants J Trop Pedlat.1990;36.180-83

COUNTRY: Etluopia

SETTING Rural

DESIGN Cross sectional, n =331 mfants < 6 months of age, cluster sample at the
commumty level

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, partIal breastfeedmg, no breastfeedmg

OUTCOME MEASURES Acute dIarrhea

RESULTS ExclUSIve breastfeedmg as compared to partIal breastfeedmg was assocIated With
reduced nsk of dIarrhea m two ofthe three age mtervals exammed (2-4 and 4-6 months ofage)
The lack ofeffect between bIrth and 2 months of age IS due to the low prevalence ofdIarrhea m
tlus age group Among mfants 2-4 months of age, the relatIve nsk ofpartIal breastfeedmg
compared to exclUSIve breastfeedmg was 5 42 (95% confidence mterval 2 10, 14 1) Among
mfants 4-6 months of age, the relatIve nsk ofpartial breastfeedmg compared to exclUSIve
breastfeedmg was 5 00 (95% confidence mtervall 53, 160) Thus, Infants 2-6 months of age
who were partially breastfed had 5 tImes the nsk ofdIarrhea compared to exclUSIvely breastfed
Infants

METHODOLOGICAL ISSUES Does not control for reverse causalIty or potentIal confoundmg
factors Does control for age Both breastfeedmg and outcome measures are clearly defined



Hossam MM, Radwan MM, Arafa SA, Habib M, DuPont HL Prelacteal mfantfeedmg
practices m rural Egypt J Trop Pedlat 1992,38317-22

COUNTRY

SETTING

DESIGN

Egypt

Rural

ProspectIve, n = 157 Infants followed from bIrth to 12 months age

(

BREASTFEEDING DEFINITION The key mdependent vanable m thIS study IS prelacteal feedmg,
defined as the admmIstratIOn ofany foods or dnnks to the Infant before the first breastfeed 1"

Hence, mfants are categonzed accordmg to prelacteal feedmg status, prelacteals versus no
prelacteals The relatIOnshIp between prelacteal status and breastfeedmg practIces IS not
presented clearly, WhICh IS an Important lImItatIOn m that the negatIve effect ofprelacteals on
dIarrhea may be through the effect ofprelacteals on subsequent mode of Infant feedmg For
example, the followmg two conflIctIve statements on thIs relatIOnshIp are presented 1) "Age
specIfic prevalence ofexclUSIve breastfeedmg or partIal breastfeedmg dId not dIffer sIgmficantly
by prelacteal feedmg status" and 2) "prelacteally-fed Infants were sIgmficantly less lIkely to be
exclusIve breastfeedmg "

OUTCOME MEASURE RIsk ofdIarrhea

METHODOLOGICAL ISSUES Small sample SIze may lImIt statIstIcal power and a postenon type
II error calculatIons were not performed The relatIOnslnp between prelacteal feeds and
subsequent breastfeedmg practIces IS not clearly defined

Ahmed F, Clemens JD, Rao MR, Sack DA, Khan MR, Haque E Commumty-based evaluation
ofthe effect ofbreast-feedmg on the FIsk ofmicrobIOlogically confirmed or cllmcally
presumptive ShigellosIS In Bangladeshi children Pedzatr 1992,90(3) 406-411

RESULTS Prelacteal feedmg was posItIvely though not statIstIcally assocIated WIth dIarrhea
Prelacteal feedmg was negatIvely asSOCIated WIth exclusIve breastfeedmg m mfants < 12 months,
but had no effect on breastfeedmg mode m mfants 12-23 and 24-47 months Although not
sIgmficant, thIS study suggests that prelacteal feedmg may have a negatIve effect on dIarrhea
mdependent of ItS relatIOnshIp to Infant feedmg mode

COUNTRY

SETTING

Bangladesh

WIthm the Matlab surveIllance area
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COUNTRY· Scotland

-11

SETTING Commumty settmg m Dundee

Case-control Cases (n=269) were chIldren < three years ofage WIth culture
confirmed or clImcally presumptIve shIgellosIs Controls (n=819) were children
who lIved nearby cases and were presumably exposed to the same pathogens but
dId not have shIgellosIs or other mvaslve dIarrhea

DESIGN

DESIGN ProspectIve untI124 months ofage (n=674 mother/mfant paIrs)

BREASTFEEDING DEFINITION Breastfeedmg duratIon categonzed as follows 1) full
breastfeedmg (> 13 weeks WIth only water andJUlce, n=97), 2) partIal breastfeedmg (> 13 weeks

RESULTS ThIs study exammed the effect of Infant feedIng mode on ShIgellosIs The results
show that any breastfeedmg IS strongly assocIated WIth nsk of dIsease No breastfeedmg IS used
as the reference category for calculatIon ofnsk The adjusted odds ratIo for any breastfeedmg
was 0 48, wluch mdIcates that breastfeedmg was assocIated WIth a 52% reductIOn m nsk The
strength of the effect was greatest for Infants and decreased WIth age, but was stIll slgmficant
dunng the tlurd year oflIfe For example, breastfeedmg was assocIated WIth a reductIon m nsk of
90%,60%, and 40% for 0-11 month old Infants, 12-24 month old Infants, and 24-35 month old
Infants, respectIvely OfpartIcular Importance was the findmg that breastfeedmg was assocIated
WIth a SIgnIficant protectIve effect agaInst straIns that were resIstant to conventIOnal antIbIotIC
treatment (adjusted odds ratIo 040) The protectIve effect ofbreastfeedmg was also greater for
chIldren who were more stunted (for z score < -30, the adjusted odds ratIo was 0 30) Overall,
approxImately two-tlurds of the expected shIgellOSIS epIsodes were apparently prevented by
breastfeedIng

BREASTFEEDING DEFINITION ExclusIve breastfeedmg (wluch mcluded fully breastfeedmg
chIldren), partIal breastfeedmg, no breastfeedmg

HOWle HP, Forsyth JS, Ogston SA, ClarkA, du V Florey C Protective effect ofbreastfeedmg
agamst mfectlon Br Med J 1990,300.11-16

METHODOLOGICAL ISSUES· All controls were m close contact WIth a case chIld and hence the
aSSOCIatIOn between breastfeedmg and nsk of dIsease IS unlIkely to be confounded by dIfferences
m exposure Breastfeedmg was also defined conservatIvely as any breastmIlk All odds ratIos
were adjusted for known potentIally confoundmg factors

OUTCOME MEASURE. RIsk ofshIgellosIs
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wIth addItIOn ofsohds and/or fonnula, n=130), 3) weaned early « 13 weeks breastfeedmg,
n=180), and, 4) bottle feeders (n=267)

OUTCOME MEASURE Prevalence of gastroententIs

RESULTS ThIs study exammed the effect of mfant feedmg mode on gastroententIs The results
show that after adjustment for potentIal confoundmg factors (socIal class, maternal age, and
parental smokmg) that breastfeedmg for 13 weeks or more was assocIated WIth a sigmficantly
reduced nsk ofdIarrheal mCIdence m the mtervals 24-26 weeks, 27-39 weeks, and 40-52 weeks
The effect dunng the 14-26 weeks mterval was partIcularly strong WIth a reductIOn m mCldence
of between 6 6 and 16 8% Infants breastfeedmg < 13 weeks had rates of Illness sImIlar to that of
bottle fed mfants No effect of the tImmg ofmtroductIOn ofcomplementary foods on
gastroententis was observed TIns was one of the few studIes to show that the protectIve effect of
breastfeedmg was mamtamed beyond the penod ofweanmg

METHODOLOGICAL ISSUES TIns study adjusted for all known potentIal confoundmg factors
Both breastfeedmg and outcome measures were clearly defined RelatIve nsks or odds ratIos
were not reported

VanDerslice J, Popktn B, BrIScoe J Drtnkmg-water quality, samtatlon, and breasf/eedmg
their tnteractlve effects on tnfant health WHO Bull 1994, 72589-601

COUNTRY

SETTING.

DESIGN

PhIlIppmes

Pen urban

ProspectIve, data presented for first 6 months ofhfe only, n=2355

BREASTFEEDING DEFINITION Breastfeedmg duratIOn categonzed as follows 1) exclUSIve
breastfeedmg and breastfeedmg WIth non-nutntlve lIqUIds, 2) mIxed fed, and, 3) completely
weaned

OUTCOME MEASURE Risk ofdIarrhea and dIarrhoeal prevalence as assessed by maternal recall
for prevIous 7 days

RESULTS Usmg a large cohort followed prospectIvely, thIS study exammed the effect ofvanous
feedmg modes on nsk ofdIarrhea Only mfants < 6 months ofage are mcluded m the present
analySIS The mfant feedmg categones of exclUSIve breastfeedmg and breastfeedmg WIth only the
addItIon of non-nutrItIve lIqUIds are combmed for the regreSSIOn analySIS The authors
hypotheSIze that the protectIve effect of breastfeedmg WIll be greatest when dnnkmg water IS
contammated and envIronmental sanItatIOn IS madequate The results show that exclUSIve
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breastfeedmg and full breastfeedmg wIth uncontammated water were assocIated With the least
nsk of dIarrhea Supplementmg breastfeedmg Infants With small amounts of contammated water
nearly doubled the nsk ofdIarrhea from 0 08 to 0 15 Full breastfeedmg was protectIve of
dIarrhea m commumties WIth both good and bad sanItation, however, the magmtude of the effect
was tWIce as hIgh m areas of poor samtatIon as opposed to good samtatlOn

METHODOLOGICAL ISSUES ThIS IS one of the strongest studIes from an analytIc perspectIve as
It uses mstrumental vanables to aVOId the problem of antIgemcity m the dependent vanables The
results are consIstent and bIOlogIcally plausIble With a dose-response m the relatIOnshIp between
degrees of breastfeedmg and nsk, and also With Infants m less clean enVIronments denvmg a
greater benefit from breastfeedmg

Megraud F, Bourdraa G, Bessaoud K, Bensld S, DablS F, Soltana R, Touhaml M Incidence
ofCampylobacter mfectlon m mfants m Western Algeria and the pOSSible protective role of
breastfeedmg Epldemlol Infect 1990,105 73-8

COUNTRY: Algena

SETTING Urban/rural

DESIGN: Case-control, cases (n=411) are mfants who presented at a chmc With dIarrhea,
controls (n=217) are Infants who came to the chmc for ImmunIzatIOns and who
dId not have dIarrhea m the preVIOUS 2 weeks

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, partIal breastfeedmg

OUTCOME MEASURE' InCIdence of Campylobacter mfectlOn

RESULTS. ExclUSIve breastfeedmg as compared to partIal breastfeedmg sIgmficantly protects
mfants < 6 months of age from campylobacter mfectlOn The odds ratIO was 0 1, whIch suggests
a 90% reduction m InfectIOn Overall the odds ratIO for Infants « 12 month) was 0 3, whIch
suggests a 70% reductIOn m InfectIOn

METHODOLOGICAL ISSUES The authors state that only Infants < 6 months were breastfed,
winch makes It ImpOSSIble to study the role of breastfeedmg on nsk of Campylobacter InfectIOn
among older Infants Reverse causahty was not addressed Data were not adjusted for
SOCIOeconomIC status Controls were from a chmc settmg rather than the communIty, whIch may
hmit the external vahdity of the study
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Clavano NR Mode offeedmg and Its effect on mfant mortality and morbidity J Trap Pedlatr
1982,2828-93

COUNTRY

SETTING

DESIGN

Pluhppmes

Urban

Cross-sectIOnal, Infants (n=9,886) born m hospital WIth Infant feedmg mode
recorded on medical record

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, partIal breastfeedmg, no breastfeedmg,
mfant feedmg mode unknown

OUTCOME MEASURE. RIsk ofdIarrhea and mortalIty m the early neonatal penod

RESULTS Mode of Infant feedmg m the hospital was slgrnficantly related to nsk ofdIarrhea Of
the 138 mfants WIth diarrhea, 90% were formula fed, 6% were partially breastfed, and 4% were
exclUSIvely breastfed Mode of mfant feedmg was also sIgrnficantly related to mortalIty Of the
67 Infants who dIed, 96% were fonnula-fed, 1% were partIally breastfed, and 3% were
exclUSively breastfed The study covers penod of 4 years dunng wluch roommg-m and formal
breastfeedmg pohcles were mtroduced After roommg-m and formal breastfeedmg pohcles were
mtroduced, the proportIon of Infants exclusIve breastfeedmg mcreased by 135% and the
mCIdence ofdeath among clImcally Infected newborns dropped by 95 3%

METHODOLOGICAL ISSUES Reverse causahty was not controlled, whIch IS a major lImItation
gIven that the nsk ofdeath m the early neonatal penod IS sIgmficant and IS lIkely to also affect
Infant feedmg mode

Kovar MG, Serdula MK, Marks JS, Fraser DW Review ofthe epidemIOlogic eVidencefor an
association between mfantfeedmg and mfant health Pedlatr 1984, 74(4 Part 2
supplement) 615-638)

BREASTFEEDING DEFINITION Depends on the study

COUNTRY

SETTING

DESIGN

USA and other mdustnahzed countnes

Vanous settmgs

ReView article of studIes pubhshed smce 1970

I
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OUTCOME MEASURE MOrtalIty and morbIdIty patterns, allergIc dIseases, malnutntlOn,
psychologIcal and mtellectual development Only those outcomes related to dIarrheal morbIdIty
are revIewed here

RESULTS TIns study revIewed the lIterature on the associatIOn between mfant feedmg mode and
a number of outcome measures It found that the number ofpost-neonatal deaths WIth a cause
attnbutable to a hypothesIzed assocIatIon WIth Infant feedmg method IS not trIvIal However,
eVIdence was not avaIlable to detenmne the actual asSOCiatIon between feedmg methods and
post-neonatal mortalIty WIth respect to dIarrheal morbIdIty, the authors found that although
most of the studIes had sIgmficant methodologIcal shortcommgs, they showed an assocIatIon
between breastfeedmg and reduced nsk of mfectIOn TIns IS an outdated but nonetheless
excellent reVIew that has recently been updated m the followmg reference HeImg MJ, Dewey
KG Health advantages of breast feedmg for Infants A cntIcal reVIew Nutr Res Rev
1996,9 89-110

Heinig MJ, Dewey KG Health advantages ofbreastfeedzngfor znfants· A cTltlcal review.
Nutr Res Rev 1996,989-110

COUNTRY. U S and other mdustnalIzed countnes

SETTING Rural and urban

DESIGN ReVIew artIcle of studIes publIshed smce 1970

BREASTFEEDING DEFINITION Vanable dependIng on the study

OUTCOME MEASURES PhySIOlogIcal and behaVIOral development, morbIdIty (acute mfectlOus
dIseases, gastromtestmal dIsease, necrotIZIng enterocolItIS, resprratory dIseases, OtItIS medIa,
bacteremIa and memngItIs, mfant botulIsm, unnary tract mfectIOns, chromc Illness, msulIn
dependent diabetes mellItus, chron's dIsease and ulceratIve colItIs, cluldhood cancer, allergy),
and mortalIty

RESULTS. TIns study reVIewed the lIterature on the asSOCIatIOn between mfant feedmg mode and
a large number of outcome measures Overall It found that breastml1k IS asSOCiated WIth small
though conSIstent dIfferences In cogmtIve tests, dIarrheal dIsease, lower respIratory dIsease, and
otItIS medIa It found that breastfeedmg may be assocIated WIth a number of other outcomes but
that the eVIdence IS mcomplete TIns IS an excellent reVIew and has a comprehensIve reference
lIst that IS useful If one needs to find artIcles lookmg at the relatlOnslup between breastmIlk and
speCIfic dIsease outcomes
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Duffy Le, Tyers TE, et al , The effects ofznfantfeedzng on rotaVlrus-znduced gastroente71tls
A prospectIve study Amer J Publlc Health 1986,76 259-263

COUNTRY

SETTING.

DESIGN

USA

Urban

ProspectIve, n = 197 Infants followed from birth to about 9 months of age

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, partIal breastfeedmg, bottle feedmg

OUTCOME MEASURE RIsk of non-specIfic gastroententls and rotavlrus InfectIOn

RESULTS ThIs study followed a cohort of low SOCIOeconomIC status mfants from bIrth through
the wmter rotavlfUS season, whIch occurred when the Infants were between 6 and 9 months of
age Infants were categonzed by Infant feedmg mode at bIrth (exclusive breastfeedmg, partIal
breastfeedmg, bottle-feedmg) and agam at 4 months ofage Infants exclUSively breastfeedmg
through 4 months ofage had the lowest attack rate of non-specIfic gastroententls The relatIve
nsk was 29 compared to other Infant feedmg modes, WhICh were used as the reference group
There was no eVIdence ofa protective effect ofbreastfeedmg for rotavlrus mfectlOn However,
breastfeedmg mfants dId have less severe forms of InfectIon

METHODOLOGICAL ISSUES ThIs IS a methodologically strong study, which controlled for many
potential confoundmg factors

Kumar ~ Kumar L, Dlwedl P MorbIdity related to feedzng pattern zn p71vlleged urban and
under p71vIleged rural znfants IndIan Pedlat71cs 1981,18 743-749

COUNTRY

SETTING

DESIGN

IndIa

Urban and rural commurnty based

Prospective, n=170 Infants from upper SOCIOeconomIc status urban fanuhes and
n=109 mfants from lower SOCIOeconomIC status rural famlhes

BREASTFEEDING DEFINITION ExclUSive breastfeedmg for first four months Without
supplementation, mIxed fed (breastfed for first 4 months With supplementatIOn), bottle-fed (not
breastfeedmg or breastfeedmg < 4 months)

OUTCOME MEASURES DIarrhea, upper respIratory tract mfectlOn, fever, OtitIS media, skm
InfectIOns Only those results pertalmng to dIarrhea are presented here

-
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OUTCOME MEASURES· InCIdence ofdIarrhea

BREASTFEEDING DEFINITION' ExclUSIvely breastfed, predommantly breastfed (mcludes water
and water-based dnnks), partIally breastfed, not breastfed

Rural

IndIa

Commurnty-based prospectIve study of 148 Infants ages 0 to 2 years who were
followed for 12 months

COUNTRY

DESIGN

SETTING

RESULTS ThIs prospectIve commumty-based study exammed the relatIOnslnp between dIarrhea
and Infant feedmg patterns The results show that although most Infants are breastfed for more
than one year, the duratIon ofexclUSIve breastfeedmg IS short Infants who were SWItched from
exclUSIve to partIal breastfeedmg pnor to 3 months of age had an mCIdence rate ratIO for dIarrhea
of3 02 With a 95% confidence mterval of 1 043 to 8 802 ThIs shows that early complementary
feedmg « 3 months) was assocIated WIth three times the nsk of dIarrhea

RESULTS The results show that among upper SOCIOeCOnOlTIlC Infants, mIxed or bottle feedmg
was assocIated WIth twIce the nsk of total Illness as compared to exclUSIve breastfeedmg dunng
the first 4 months of hfe Most of thIs asSOCIatIOn was explamed by the aSSOCIatIon between
feedmg mode and dIarrhea a four-fold dIfference was found between exclUSIve breastfeedmg
and mIxed or bottle-fed Infants With respect to nsk of dIarrhea The aSSOCIatIOn between
exclUSIve breastfeedmg versus mIxed or bottle feedmg and total Illness was less strong though
stIll sIgrnficant between 5 and 12 months of hfe Among the poor rural Infants, partIal
breastfeedmg was assocIated With a 4 fold nsk of dIarrhea dunng the first 4 months of hfe
compared to exclUSIve breastfeedmg (No Infants were weaned and so no compansons for thIs
mfant feedmg mode could be made)

METHODOLOGICAL ISSUES' ThIs IS really two separate studIes, one eXamIrnng the asSOCIation
between mfant feedmg mode and Illness among upper SOCIOeconomIC urban Infants and the
second exammmg the same relatIonships among lower SOCIOeconomIC rural mfants The study
does not control for potentIal confoundmg factors that may be assOCIated With Infant feedmg
practIces and nsk ofIllness or reverse causalIty

Mondal SK, Sen Gupta PG, Gupta DN, Ghosh S, et aL, Occurrence ofdIarrhoeal dISease zn
relation to Inlantfeedzng practIces In a rural commumty In West Bengal, IndIa. Acta Paedlatr
1996,85 1159-1162
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METHODOLOGICAL ISSUES The authors use the termmology "weaned" to descnbe mfants who
are bemg fed complementary foods

Bohler E, Aalen 0, Bergstrom S, Halvorsen S Breastfeedmg and seasonal determmants of
child growth m weight m East Bhutan Acta PaedlQtr 1995,84 1029-1034

COUNTRY

SETTING

DESIGN

Bhutan

Rural

ProspectIve cohort (n = 113) followed for 32 months

BREASTFEEDING DEFINITION PartIally breastfed versus not breastfed Infant feedmg practIces
were recorded montWy

OUTCOME MEASURES IncIdence of dIarrhea, respIratory tract mfectIon, and weIght gam Only
those results related to dIarrhea are reported here

RESULTS The relatIOnship between breastfeedmg practices, morbIdIty, and chIld nutntIOnal
status m relatIOn to seasonal ramfall was studIed monthly m a cohort of 113 chIldren who were
followed monthly for 32 months The analySIS focused only on chIldren from 12 to 36 months of
age Breastfeedmg between 13 and 36 months of age was assOCIated With reduced nsk of
dIarrhea The odds ratIO was 0 51 With a 95% confidence mterval of 0 34 and 0 78 Breastfed
chIldren also gamed sIgmficantly more weIght dunng the monsoon season, and protected
children agamst weIght loss because ofdIarrhea ThIs IS one of the few studIes to show a
protectIve effect ofbreastfeedmg after mfancy

METHODOLOGICAL ISSUES The authors dId not proVIde SOCIOeconomIC charactenstics of the
famlhes ofbreastfeedmg versus non breastfeedmg chIldren nor dId they control for potentIal
confoundmg vanables, whIch may have bIased the results

Long KZ, Wood JW, Ganby EV, WeISs KM, Mathewson JJ, de la Cabada FJ, duPont H,
Wilson RA ProportIOnal hazards analysIS ofdiarrhea due to Enterotoxlgemc Escherichia coil
and breastfeedmg m a cohort ofurban Mexican children Amer J Epldem 1994,139 193-205

COUNTRY MeXICO

SETTING Urban
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OUTCOME MEASURES InCIdence and duratIOn ofdIarrhea

OUTCOME MEASURES IncIdence and duratIOn of dIarrhea

Urban

CommunIty based cohort study (n=849) ofchildren under 3 years ofage

Gumea-BIssauCOUNTRY

DESIGN

SETTING

METHODOLOGICAL ISSUES ThIs IS an excellent study that shows through laboratory measures
that breastfeedIng protects Infants against dIarrhea through two long hypothesIzed mechanIsms
1) reduced nsk ofpathogens from contamInated complementary foods and 2) the transfer of
antIbodIes throllgh breastnulk

DESIGN ProspectIve, n =98 mother/Infant parrs followed for the first 3 to 50 weeks of the
Infants' hfe

BREASTFEEDING DEFINITION ExclUSIvely breastfed, partIally breastfed, weaned

RESULTS WeanIng was sIgmficantly assocIated With Increased nsk ofdIarrhea Among children
12 to 24 months, the relatIve nsk of dIarrhea was 1 41 for weaned children (95% confidence
Interval, 1 29 to 1 62) compared to children stIll breastfed The mean duratIon of dIarrhea was
also SIgnIficantly longer m weaned children compared to breastfed chIldren (6 6 versus 53 days)

BREASTFEEDING DEFINITION ExcluSIVely breastfed, partIally breastfed, not breastfed

RESULTS Non breastfed Infants fed only formula had an IncIdence denSIty of dIarrhea more than
three tImes higher than exclUSIvely breastfed Infants and twice as high as partIally breastfed
Infants Of partIcular Interest IS the findIng that Infants colornzed With enterotoxIgemc
EschenchIa colI producIng heat-labIle tOXIn (LT-ETEC) have a lower nsk of dIarrhea when
breastfed, speCIfically by the amount ofpathogen-specIfic secretory antIbody the Infant IS
reCeIVIng per day VIa the mother's breastmI1k, and by the provISIon ofmedICInal teas The nsk of
LC-ETEC IS assocIated With the IntroductIOn ofhigh-carbohydrate weamng foods ThIS study
shows that the IntroductIon ofcomplementary foods Increases the hazard of pathogen
colornzatIOn and that the symptomatIC expreSSIOn of InfectIOn depends on the amount of
protectIve antIbody the Infant receIves VIa breastmI1k

Mobak K, Gottschau A, Aaby P, Ho}lyng N, Ingholt L, de Silva APJ. Prolonged breast
feedzng, dzarrhoeal dISease, and survival ofchildren zn Gumea-BlSsau. Br Med J
1994,308 1403-1406

I
I
II

I
I
I
I
I
I
I
I
I
I
1
I
I
I
I
I



(p<0 00 I) Among clnldren 24 to 36 months, the relatIve nsk ofdIarrhea was I 67 (95%
confidence mterval, 1 29 to 2 15) for weaned chtldren compared to chtldren stIll breastfed A
sImtlar mcrease m nsk of dIarrhea was found when the rate and duratIOn was compared one
month before and one month after weanmg for each chIld These results were mdependent ofage
ofweanmg and show that the protective effect ofbreastfeedmg on dIarrhea IS unhkely to be
confounded by unknown factors assocIated With both mfant feedmg practIces and nsk of
dIarrhea The longitudmal analySIS also shows that clnldren WIth low weight-for-age were
breastfed longer than the better nounshed chddren (p<0 02) Paued analysIs showed no
Improvement m nutntIOnal status after weanmg Thts findmg suggests that mothers tend to wean
poorly nounshed chddren later than well nounshed chtldren and that the assOClatlOn between
prolonged breastfeedmg and poor nutntlOnal status IS explamed by maternal behaVIOrs regardmg

chIldren who are domg poorly rather than a negative effect of breastfeedmg on chIld growth

METHODOLOGICAL ISSUES Thts IS one of the few studies to show a protective effect of
breastfeedmg on nsk ofdIarrhea among chtldren 12 to 36 months of age It IS methodologIcally
strong m that It controls for potentml confoundmg m the relatIOnslnp between Infant feedmg
practices and nsk of diarrhea by conductmg Wlthm chIld analyses

Unm JC, RIchard J Growth and MorbIdIty ofBreast-fed and arttficlally-fed mfants m urhan
South Indlanfamlltes J Trop Pedlatr 1988,34 179-81

COUNTRY

SETTING.

DESIGN

India

Urban

Prospective (chmc based), n = 271 mfants followed from bIrth to 22 weeks
However, only 60 mfants completed the study

BREASTFEEDING DEFINITION Group 1 =exclUSive breastfeedmg or breastfeedmg 5 or more
times per day, Group 2 = breastfeedmg fewer than 4 tImes per day or artIfiCIally fed

OUTCOME MEASURES DIarrheal morbIdIty

RESULTS' The relatIOnshIp between feedmg mode and dIarrhea was only sIgmficant at 6 and 14
weeks

METHODOLOGICAL ISSUES This IS a weak study, With the potentIal for a large degree of
mlsclasslficatIOn between mfant feedmg modes No Infants were exclUSively breastfed Attntlon
was extremely high It did not control for reverse causahty nor control for potential confoundmg
factors
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Camphell CE, Latham MC Infantfeedmg and morhldlty among poor migrant squatters In

Hermosillo, Sonora, Mexico Nutr Res 1988,8 969-979

COUNTRY. MeXICO

SETTING Rural

DESIGN ProspectIve, n=105 poor mIgrant women and mfants < 8 months

BREASTFEEDING DEFINITION PartIal breastfeedmg, age at weamng

OUTCOME MEASURE· InCIdence of dIarrhea as assessed by maternal recall for pnor two week
penod

RESULTS The study was dIVIded mto three rounds ofdata collectIOn RegressIOn analySIS
showed that partIal breastfeedmg versus no breastfeedmg was sIgmficantly assocIated With
reduced nsk of dIarrhea Illnesses at all three rounds of data collectIOn The data on nsk of Illness
and Infant feed10g mode are not presented 10 a manner that penmts the exact effect to be
quantified

METHODOLOGICAL ISSUES· The analySIS dId control for potentIal confoundmg factors but not
for reverse causalIty

Jalll F, Kar/herg J, Hanson LA, Lmdhlad BS Growth dlSturhance m an urhan area of
Lahore, PakIStan related to feedmg patterns, mfectlons and age, sex, soclo-economlcfactors
and seasons Acta Paedlatr Supp11989,350 44-54

COUNTRY. PakIstan

SETTING Urban

DESIGN ProspectIve, n=910 mfants followed every 3 months from bIrth to 24 months of
age

BREASTFEEDING DEFINITION Inadequate "Age at weamng" used to examme the relatIOnshIp
between Infant feedmg mode and morbIdIty However, thIS term was never defined and It cannot
be determmed whether thIs mdicated the age at whIch other foods were mtroduced or when
breastfeedmg ceased

OUTCOME MEASURE Risk of dIarrhea



RESULTS DId not find an aSSOCiatIOn between "age at weanmg" and dIarrheal morbidity

METHODOLOGICAL ISSUES Infant feedmg mode poorly categorIzed

Oye]lde CO, Fagbaml AH An epidemiologic study ofrotavirus diarrhoea m a cohort of
Nigerian mfants II mCldence ofdiarrhoea m the first two years oflife lnt J EpldemlO
1988,17908-912

COUNTRY

SETTING

DESIGN

NIgerIa

Urban

ProspectIve, n=131 Infants followed every 3 months from bIrth to 24 months of
age

BREASTFEEDING DEFINITION Inadequate Not well defined With respect to outcome measure

OUTCOME MEASURES IncIdence of acute dIarrhea and rotaVIruS dIarrhea

RESULTS The focus of thIS study was to examme the epidemIOlogy of rotavirus mfectIon dUrIng
the first 2 years of lIfe InformatIOn on breastfeedmg appears to be ancillary to the mam focus of
the study The authors report that breastfeedmg was common but that exclUSIve breastfeedmg
was rare WithIn the first month ofhfe nearly 90% of Infants were also bemg bottle-fed No
aSSOCIatIon between mfant feedmg mode and rotaVIruS mfection was found However, the
breastfeedmg defimtions and methods used to test thIs assocIatIon were not reported, makmg It
dIfficult to assess the valIdity of the findmg

METHODOLOGICAL ISSUES Infant feedmg mode poorly categorIzed

Rubm DR, Leventhal JM, KrasllmkoffPA, et ai, RelationshIps between mfantfeedmg and
mfectlOus Illness A prospective study ofmfants durmg thefirst year oflife Pedlatr
1990,85464-471.

COUNTRY

SETTING

DESIGN

Denmark

Urban

Prospective for first year ofchIld's lIfe (n=500) Monthly questIOnnaIres maIled
to mothers



BREASTFEEDING DEFINITION The followmg breastfeedmg defirutlons were used 1)
breastfeedmg < 6 months, 2) breastfeedmg 7-12 months, 3) breastfeedmg 13-24 months

OUTCOME MEASURE Four outcome measures were used of wInch one, gastroententls, pertaIns
to dIarrheal dIsease

OUTCOME MEASURE: EpIsodes ofdIarrhea stratIfied by whether the chIld also had
gastromtestmal allergy, atopIC eczema, or was nonatopIc

ProspectIve, n=336 mfants followed for a total of717 cInld-years

Fmland

Urban

COUNTRY

DESIGN

METHODOLOGICAL ISSUES Measurement error IS a potentIal problem m thIs study, partIcularly
WIth respect to the two mIxed feedmg groups IdentIfied as "breast feedmg > formula feedmg"
and "formula feedmg > breast feedmg " Infant feedmg mode was based on maternal recall and
the potentIal for mIsclassIficatIOn among mothers ofmIxed fed mfants IS SUbstantIal For the
maJonty ofthe analyses, the mIxed-fed Infants were grouped WIth the exclUSIve breastfeedmg
mfants or bottle-fed Infants (exclUSIve breastfeedmg and breastfeedmg > formula feedmg versus
bottle-fed and formula feedmg > breastfeedmg) Thus, mIsclassIficatIon may have bIased the
findmgs toward the null The overall response rate was 73%, rangmg from 92% at month 1 to
44% at month 12 Mothers were blInd to the study ObjectIves

RESULTS In thIs study, 83% of Infants breastfed for at least 3 months and 71% breastfed for 6
months ofhfe The mCIdence of dIarrheal dIsease was relatIvely low The effect ofbreastfeedmg

BREASTFEEDING DEFINITION The followmg breastfeedmg defirutIOns were used 1) exclusIve
breastfeedmg, 2) breastfeedmg > formula feedmg, 3) breastfeedmg = formula feedmg, 4)
breastfeedmg < formula feedmg, and, 5) formula feedmg only

SETTING

RESULTS The authors used chIld months of observatIon as the urnt of analySIS After adjustment
for major co-vanates (bIrth weIght, SOCIal class, number of chIldren m the famIly, day care, other
Illnesses m the famIly), no sIgmficant relatIOnshIps were found between mfant feedmg category
and nsk ofgastroententIs The authors conclude that breastfeedmg does not prOVIde substantIal
protectIOn agamst gastroententIs dunng mfancy m a mIddle-mcome populatIOn m a developed
country

Ruuska T Occurrence ofacute diarrhea In atopic and nonatoplc Infants. The role of
prolonged breast-feeding J Pedlatr Gastro Nutr 1992,14 27-33
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on nsk of dIarrhea was vanable and assocIated wIth the atopIC status of the chIld Breastfeedmg
for more than 6 months was assocIated wIth reduced nsk ofdIarrhea m the first year, wIth the
effect bemg greater m non-atopIC compared to atopIC mfants Dunng the second year of hfe the
authors report that breastfeedmg was assocIated With mcreased nsk of dIarrhea so that there was
no overall effect on the mCIdence ofdIarrhea dunng the first two years of hfe However, they do
not show data to support theIr assertIOn

METHODOLOGICAL ISSUES TIns IS a confusmg study that does not adequately control for the
tIme dependent nature of the protectIve effect ofbreastfeedmg on dIarrhea For example the
authors show that mfants age 0 to 6 months who are breastfed for more than 6 months have fewer
epIsodes of dIarrhea as compared to mfants who are breastfed for < 6 months TIns analySIS
Ignores the fact that mfant feedmg mode after 6 months cannot affect nsk of dIarrhea pnor to 6
months

Mazrou ~ Khan MU, AZIZ KMS, Farag MK Role ofsocialfactors In the prevalence of
diarrhoeal dISeases In under-flve Saudi children J Trop Pedlatr 1995,41 (Supplement
1) 45-51

COUNTRY

SETTING

DESIGN

SaudI ArabIa

Urban/rural

Cross-sectional, n =4756 chIldren < 5 years

BREASTFEEDING DEFINITION" ExclUSIve breastfeedmg, breastfeedmg and bottle-fed, bottle-fed
only, other food only

OUTCOME MEASURE Prevalence of dIarrhea

RESULTS The prevalence ofdIarrhea was 18 5 percent, 23 3 percent, 17 7 percent and 13
percent for chIldren exclUSIvely breastfed, breastfed and bottle-fed, bottle-fed only, and receIvmg
other food only, respectIvely The prevalence of dIarrhea IS sIgmficantIy hIgher m mfants m the
breastfeedmg and bottle category as compared to other categones

METHODOLOGICAL ISSUES The data are not age adjusted, WhICh IS Important as breastfeedmg
practIces and nsk of dIarrhea are related to age Does not control for SOCIOeconomIC status and
the authors state that breastfeedmg IS more common among non-educated rural mothers and most
women who only bottle fed are educated and employed Thus there IS the potential for large
bIases m reported aSSOCIatIOns because of confoundmg by age and SOCIOeconomIC status



OUTCOME MEASURES DIarrheal morbIdIty

BREASTFEEDING DEFINITION. ExcluSIvely breastfed, partIally breastfed, weaned

RESULTS The nsk ofdIarrheal Illness was sIgmficantly lower m exclUSIvely breastfed chIldren
compared to partIally breastfed or bottle-fed chIldren (p<0 001)

Peru

Urban

ProspectIve, n=153 mfants

Urban
RetrospectIve, n=401 mothers (who had a total of414 chl1dren ages 0 to 24
months) attendmg VarIOUS chmcs and who were questIOned about mfant feedmg
practIces and chIld Illnesses and mortahty

NIgena

COUNTRY

DESIGN

SETTING

1. Effect of Breastfeedmg on Morbidity
1.2 Effect of Breastfeedmg on Respiratory Infection Morbidity

METHODOLOGICAL ISSUES The data are not age-adjusted, whIch would tend to bIas the
analyses m favor ofa protectIve effect ofexclUSIve breastfeedmg on morbIdIty

Country

SETTING

DESIGN

BREASTFEEDING DEFINITION. ExclUSIve breastfeedmg, breastfeedmg and other lIqUIds,
breastfeedmg and artIfiCIal mIlk, breastfeedmg and solIds, no breastfeedmg

Brown KH, Black RE, de Romana GL, de KanashlFo HC Infant-feedmg practices and their
relatlonshlp With diarrheal and other dISeases In Huascar (Lima), Peru Pedlatrzcs
1989,83 31-40.

OUTCOME MEASURE RIsk of dIarrhea, acute respIratory mfectIOn, and skm mfectlons Only
those outcomes pertaImng to acute respIratory mfectlon are reported

Scott-Emuakpor MM, Okafor VA. Comparative study ofmorhldlty and mortality ofbreast-fed
and hottle-fed Nlgerzan mfants EastAfncan Med J 1986,63(7) 452-457
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RESULTS RIsk of acute reSpIratory mfectIOn was sigruficantly assocIated wIth mfant feedmg
mode m the expected dIrectIOn ExclusIve breastfeedmg mfants were used as the reference
category Infants < 6 months of age who receIved other lIqUIds m addItIOn to breastmIlk had a
relative nsk of 1 8 No breastfeedmg was associated With a relatIve nsk of4 1

Launer LJ, Habicht J-P, KardJatl S Breastfeedmg protects agamst Illness and weight loss
due to Illness Amer J EpldemlO 1990,131(2) 322-331

COUNTRY

SETTING

DESIGN

IndonesIa

Rural

ProspectIve, n=33 mfants 3-12 months of age

BREASTFEEDING DEFINITION Infants categorIzed mto four groups accordmg to the amount of
time (measured m mmutes) spent breastfeedmg dunng the observatIOn penods None were
exclusIvely breastfeedmg

OUTCOME MEASURE Acute respiratory mfectIOn

RESULTS Measured dIarrheal prevalence was too low to assess ItS relatIonshIp to breastfeedmg
The effect of breastfeedmg on fever was not sigruficant There was a sigruficant decrease m the
number of days ill from acute respIratory mfectIOn as time spent breastfeedmg mcreased
Breastfeedmg also prevented weIght loss because ofacute respIratory mfectIOn

METHODOLOGICAL ISSUES Small sample SIze and low prevalence of Illness reduced statistIcal
power to detect sigruficant dIfferences Also, exclusIve breastfeedmg was not practIced m thIs
settmg DIfferences m specIfic mfant feedmg modes were not exammed

Dewey KG, Hemlg MJ, Nommsen-Rlvers LA Differences m morbidity between breast-fed and
formula-fed mfants J Pedlatr 1995,126696-702

Country

SETTING

DESIGN

USA

Urban

Prospective, n=45 breastfed mfants and n=41 formula fed mfants followed for
first 24 months of lIfe



BREASTFEEDING DEFINITION DuratIOn of partIal breastfeedmg

METHODOLOGICAL ISSUES The data were conservatIvely analyzed With the chIld rather than
each day ofobservatIon as the urnt of analySIS

Douglas RM, WoodwardA, Miles H, Buetow S, MorrIS D A prospective study ofproneness to
acute respiratory Illness In thefirst two years oflife Int J EpldemlO 1994,23(4)0818-826

Urban

ProspectIve for first 24 months ofchIld'S hfe Large drop-out rate

AustralIa

DESIGN

COUNTRY

SETTING

BREASTFEEDING DEFINITION Human mIlk was the major form of mIlk for breastfeedmg mfants
throughout the first year The formula-fed group mcluded mfants who had never breastfed and
mfants who had breast-fed < 3 months

OUTCOME MEASURES RespIratory mfectIon. dIarrhea, acute otItIS medIa, other symptoms as
measured by weekly maternal recall and medIcal records Only those findmgs pertmmng to
resprratory mfectIOn are reported here

RESULTS Increased duratIOn ofbreastfeedmg was assOCIated With an mcrease m epIsodes of
respIratory mfectlon and a hIgher "proneness score" m the second year of lIfe PassIve smoking
was mversely assOCIated With respIratory epIsodes mdicatIng that chIldren exposed to paSSIve
smoke had fewer epIsodes than chIldren not exposed Both findIngs are contrary to other
publIshed reports shOWing breastfeedIng to be protectIve ofrespIratory Illness and paSSIve smoke
exposure to be pOSItIvely assOCIated With respIratory Illness

OUTCOME MEASURE. Two outcome measures were used 1) "Proneness score" developed by
addmg together the percent of days With a cold. dry cough. or wheezy/nOISY breatlung and 2)
epIsodes of acute respIratory InfectIon Outcome InformatIon was recorded by the mother

RESULTS StatIStICal compansons between groups were made for 12-month mtervals (blrth-12
months and 12-24 months) IncIdence was calculated as the number of epIsodes per 100 days at
nsk Prevalence was calculated as the number of days the child was III dunng each mterval Day
care use was posItIvely associated With nsk ofresprratory mfectIOn In the formula-fed group but
not m the breastfed group The number of sIblIngs was pOSItIvely assocIated With IncIdence of
reSpIratory InfectIOn m the breastfed group but not In the bottle-fed group ControllIng for these
factors (day care and sIblmgs). no asSOCiatIon was found between the mCIdence ofrespIratory
mfectIon and Infant feedmg mode dunng eIther the first year or second year oflIfe
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METHODOLOGICAL ISSUES Poor defimtIOn ofbreastfeedmg and the extremely hIgh drop-out
rate lImIts the credIbIlIty of the study The amount of vanance explamed for the two outcome
measures was low, whIch suggests eIther measurement error or selectlOn of an mappropnate
outcome

WTlght AL, Holberg CJ, Martmez FD, Morgan WJ, TaUSSIg LM Breastfeedmg and lower
respIratory tract Illness In the first year oflife Br Med J 1989,299 946-949

COUNTRY· USA

SETTING Urban chl1dren enrolled m a health mamtenance orgaruzatIOn

DESIGN ProspectIve ascertaInment of Illness dunng mfancy RetrospectIve ascertamment
ofbreastfeedmg

BREASTFEEDING DEFINITION DuratIOn of any breastfeedmg categonzed as follows 1) 0-1
month,2) 1-4 months, and, 3) > 4 months

OUTCOME MEASURE Type oflower respIratory tract Illness (wheezmg and non-wheezmg) at
dIfferent age mtervals dunng mfancy

RESULTS ThIs study mvestIgated the effect of any breastfeedmg on lower respIratory tract
mfectlOn dunng mfancy The results show that breastfeedmg was aSSOCIated WIth reduced nsk of
wheeZIng Illness only dunng the first 4 months of lIfe The adjusted odds ratIO was 1 7 Non
wheezmg Illnesses were not assOCIated WIth mfant feedmg mode An mteractIve effect between
breastfeedmg and shanng a room and wheezmg Illness was found mfants who shared a room
and were not breastfeedmg had three tImes the nsk of a wheezmg Illness as compared to mfants
who were exposed to only one of these nsk factors The authors conclude that breastfeedmg
protects agamst wheezmg respIratory tract Illness only 10 the first 4 months of lIfe and that these
effects are partIcularly strong when other nsk factors, such as shanng a room are present

WTlght AL, Holberg CJ, TaUSSig LM, Martmez FD Relationship ofmfantfeedmg to
recurrent wheezmg at age 6years Arch Pedlatr Adolesc Med 1995,149458-763

COUNTRY

SETTING

USA

Urban



BREASTFEEDING DEFINITION DuratIon ofany breastfeedmg categonzed by one-month
mtervals

Forman MR, Graubard BI, Hoffman HJ, Harley EE, Bennett P The P,ma Infantfeedlng
study and respIratory infectIons during thefirstyear o/life Int J Epld 1984,13447-453

OUTCOME MEASURE: Recurrent wheezmg, defined as four or more epIsodes m the past year as
assessed by parental questIOnnaIre AtOPIC skm dIsease was assessed by skm pnck tests

Rural

US, population ofAmencan IndIans

RetrospectIve, n=571 Infants studIed

ProspectIve for first 6 years of the chIld's hfe A total of 1,246 Infants enrolled m
the study WIth both Infant feedmg data and data on wheezmg at 6 years ofage
aVaIlable

SETTING.

COUNTRY

DESIGN

DESIGN:

METHODOLOGICAL ISSUES Although the authors controlled for many potentIal confoundmg
factors, because of the dIfferent charactenstlcs of famIlIes of breastfed and not breastfed chIldren
It IS possIble that a third factor related to both breastfeedmg and wheeZIng may explam the
assocIatIons found

BREASTFEEDING DEFINITION· Infants were categonzed mto three Infant feedmg groups as
follows 1) bottle-fed only, 2) partIally breastfed and bottle-fed, and 3) exclUSIvely breastfed for
5 months and then mIxed breastrmlk and other foods (about 25% also receIved a bottle dunng the
penod ofmIxed feedmg)

RESULTS. ThIS study mvestIgated two hypotheses 1) breastfeedmg for any length of tIme IS
assocIated WIth lower rates ofrecurrent wheeZIng at 6 years ofage and 2) the apparent protectIve
effect ofbreastfeedmg agamst recurrent wheeZIng IS attnbutable to the fact that breastfed
chIldren are less lIkely to have had wheezmg lower respIratory mfectIOns early m hfe The results
show that when potentIal confoundmg factors are mcluded m a multI-vanate model, nonatopic
chIldren who had not been breastfed had three tImes the odds ofrecurrent wheeZIng (odds ratIO =
303) The authors conclude that 11% ofrecurrent wheeZIng among nonatopic chIldren could be
attrIbuted to not breastfeedmg Breastfeedmg duratIOn dId not affect this relatIOnshIp the same
degree ofprotectIon was afforded by 1 month ofbreastfeedmg as 6 months Breastfeedmg had no
affect on wheeZIng among atopIC chIldren

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



OUTCOME MEASURE RIsk of first epIsode of upper respIratory mfectIOn for whIch treatment
was sought at a hospItal

RESULTS Among mfants With a first respIratory mfectIOn between bIrth and 4 months of age,
exclUSIve breastfeedmg was assocIated With sIgmficantly lower rates as compared to partIally
breastfeedmg or bottle-fed mfants The adjusted odds ratIO for tills assOCiatIon was 0 61 (p=O 05)
The adjusted odds ratIo between 5 and 8 months of age IS 0 48 (p=O 02) There was no
aSSOCIatIOn between mfant feedmg mode and nsk of respIratory mfectIOn between 9 and 12
months ofage Overall, the adjusted odds ratIo ofan upper respIratory mfectIOn dunng the first
year of hfe among exclUSIve breastfeedmg mfants was 0 63 (p=O 06) Infant feedmg mode was
not assocIated WIth nsk ofpneumoma PartIal breastfeedmg was assocIated With an mcreased
nsk ofotItIS medIa as compared to exclusIve breastfeedmg or bottle feedmg

METHODOLOGICAL ISSUES·

Bohler E, Aalen 0, Bergstrom S, Halvorsen S Breastfeedmg and seasonal determmants of
child growth m weight m East Bhutan Acta Paedlatr 1995,84·1029-1034

COUNTRY

SETTING.

DESIGN

Bhutan

Rural

ProspectIve cohort (n = 113) followed for 32 months

BREASTFEEDING DEFINITION PartIally breastfed versus not breastfed Infant feedmg practIces
were recorded monthly

OUTCOME MEASURES IncIdence of dIarrhea, respIratory tract mfectIon, and weIght gam Only
those results related to respIratory tract InfectIOn are reported here

RESULTS The relatIonshIp between breastfeedmg practIces, morbIdIty, and chl1d nutntIOnal
status m relatIOn to seasonal ramfall was studIed monthly m a cohort of 113 chl1dren who were
followed monthly for 32 months The analySIS focused only on cillidren from 12 to 36 months of
age Breastfeedmg between 13 and 36 months of age was associated WIth reduced nsk of
respIratory tract mfectIOn The odds ratIO was 0 63 With a 95% confidence mterval of 0 40 and
o99 Breastfed chIldren also gamed sIgmficantly more weIght dunng the monsoon season ThIS
IS one of the few studIes to show a protectIve effect ofbreastfeedmg after mfancy

METHODOLOGICAL ISSUES The authors dId not prOVIde SOCIoeconomIC charactenstIcs of the
faml1Ies ofbreastfeedmg versus non breastfeedmg chl1dren nor dId they control for potentIal
confoundmg vanables, whIch may have biased the results



OUTCOME MEASURE Three of the four outcome measures used pertam to respIratory mfectIOns
1) upper respIratory mfectIon, 2) otitis medIa, and, 3) lower respIratory Illness

BREASTFEEDING DEFINITION The followmg breastfeedmg defImtIOns were used 1) exclUSIve
breastfeedmg, 2) breastfeedmg > formula feedmg, 3) breastfeedmg = formula feedmg, 4)
breastfeedmg < formula feedmg, and, 5) formula feedmg only

Rubm DH, Leventhal JM, KrasllmkoffPA, et al , RelatIOnships between mfantfeedmg and
mfectlous Illness A prospective study oftnfants durmg the first year oflife Pedlatr
1990,85 464-471

Urban

Denmark

ProspectIve for fIrst year of chIld's lIfe Ofthe monthly questIOnnaIres maIled to
mothers, the overall response rate was 73% Mothers were blInd to the study
objectIves

Country·

Design:

METHODOLOGICAL ISSUES Measurement error IS a potentIal problem m this study, partIcularly
With respect to the two mIxed feedmg groups Identified as "breast feedmg > formula feedmg"
and "formula feedmg > breast feedmg " Infant feedmg mode was based on maternal recall and
the potentIal for misclassificatIOn among mothers ofmIxed fed Infants IS substantial For the
maJonty of the analyses, the mIxed-fed Infants were grouped With the exclUSIve breastfeedmg
Infants or bottle-fed Infants (exclUSIve breastfeedmg and breastfeedmg > formula feedmg versus
bottle-fed and formula feedmg > breastfeedmg) Thus, misclassification may have bIased the
findmgs toward the null The overall response rate was 73%, however the response ranged from
92% at month 1 to 44% at month 12 Mothers were blmd to the study ObjectIves

RESULTS· The authors used chIld months ofobservation as the urnt ofanalySIS After adjustment
for major co-vanates (bIrth weIght, SOCIal class, number ofchIldren m the famtly, day care, other
Illnesses m the famIly), no sigrufIcant relationshIps were found between Infant feedmg category
and any of the Illnesses exammed The authors conclude that breastfeedmg does not proVIde
substantial protection agaInst common chIldhood Illnesses dunng Infancy m a mlddle-mcome
population m a developed country

SettlDg.
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HowIe pw, Forsyth JS, Ogston SA, Clark A, du V Florey C ProtectIve effect ofbreastfeedmg
agamst mfectiOn Br Med J 1990,30011-16

COUNTRY

SETTING

DESIGN

Scotland

Commumty settmg m Dundee

ProspectIve until 24 months of age (n=674 mother/mfant paIrs)

BREASTFEEDING DEFINITION breastfeedmg duratIon categonzed as follows 1) full

breastfeedmg (> 13 week With only water and JUIce, n=97), 2) partIal breastfeedmg (> 13 week
Wlth addItIOn of sohds and/or formula, n=130), 3) early weaners « 13 weeks breastfeedmg,
n=180), and, 4) bottle feeders (n=267)

OUTCOME MEASURE Prevalence of reSpIratory mfections HOsPItahzatlOn for reSpIratory
mfectIOn

RESULTS ThIS study exammed the effect of mfant feedmg mode on respIratory mfections,
gastroententIs, and other mfectIOns Only those results pertammg to respIratory mfectIOns are
mcluded here The results show that after adjustment for potentIal confoundmg factors (socIal
class, maternal age, and parental smoking) that breastfeedmg was associated With a small
protectIve effect on respIratory mfectIOn at 0-13 and 40-52 wk Dunng the first 13 week of lIfe,
the adjusted rate of respIratory InfectIOn m bottle fed mfants was 37% compared to about 25%
for partIal and full breastfed Infants There was not relationship between mfant feedmg mode and
mfectIOns of the ear, mouth, eye, colIc, eczema, and dIaper rash

METHODOLOGICAL ISSUES ThIs study adjusted for all known potentIal confoundmg factors

Chen Y, Yu 5, LI W-x. ArtifiCIalfeedmg and hospItalizatIon m thefirst 18 months oflife
Pedlatr 1988,81 58-62

~

\

COUNTRY

SETTING

DESIGN

Chma

Not speCIfied

Commumty-based retrospectIve study of 1,163 children from bIrth to 18 months
ofage

BREASTFEEDING DEFINITION Breastfed at any tIme dunng the first 18 months of lIfe versus
never breastfed
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OUTCOME MEASURE RIsk ofhospltahzatlOn for respIratory InfectIon

RESULTS ThIs study exammed the assocIatIOn between hospItalIzatIOn dunng the first 18
months of hfe and mfant feedmg patterns Data were adjusted for mfant sex, bIrth weight,
paternal educatIon, and household smokmg status Breastfeedmg was assocIated With lower
SOClOeconomlc status chIldren whose fathers had a UnIverSIty educatIOn were slgmficantly more
lIkely to be bottle-fed compared to chIldren whose fathers had lower educatIOn Thus, to the
extent that nsk ofhosPltallzatlOn IS Inversely assocIated With SOCIoeconomIC status the results
would be bIased agaInst fIndIng an effect because ofbreastfeedIng The rate ofhospltahzatIOn for
a first epIsode of respIratory InfectIon was 18% for artIfiCIally fed chIldren and 11% for chIldren
who had ever been breastfed The results show that chIldren who had never receIved any
breastmI1k had twice the nsk ofhOSpItalIzatIon for respIratory InfectIon The adjusted odds ratIO
for method of feedIng and nsk ofhOSpItalIzatIon WIth respIratory InfectlOn was 2 11, WIth a 95%
confidence Interval of 1 34 to 330 The nsk ofhospltallzatlOn for respIratory mfectlon was three
tImes hIgher among artIfiCIally fed Infants WIth less educated fathers compared to artIfiCIally fed
Infants WIth more educated fathers These estImates are lIkely to be conservatIve gIven the
manner In whIch breastfeedmg was defined and the potentIal for random error In recall

METHODOLOGICAL ISSUES ThIs IS a methodologIcally strong study that adds conSIderably to
the eVIdence that breastfeedIng protects agaInst respIratory InfectlOn

Campbell CE, Latham MC Infantfeedmg and morbidity among poor migrant squatters m
Hermosillo, Sonora, MexiCO Nutr Res 1988,80 969-979

COUNTRY: MeXICO

SETTING Rural

DESIGN ProspectIve, n=105 poor mIgrant women and Infants < 8 month

BREASTFEEDING DEFINITION0 Any breastfeedmg, age at weamng

OUTCOME MEASURE. InCIdence ofrespIratory InfectlOn as assessed by maternal recall for pnor
two week penod

RESULTS' The study was dIVIded Into three rounds of data collectIon RegresslOn analySIS
showed that any breastfeedmg versus no breastfeedIng was slgmficantly assOCIated With reduced
nsk of dIarrhea Illnesses In two of the three rounds of data collectlOn The data on nsk of Illness
and Infant feedmg mode are not presented In a manner that permIts the exact effect to be
quantIfied
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Breastfeedmgand acute lower respiratory mfectlOn Acta Paedlatr 1994,83 714-718

COUNTRY Italy

SETTING. Not specIfied

DESIGN Case-control Two groups ofmfants were studIed The first group (n=73) were mfants <
6 months ofage hospItalIzed With pneumOnIa or bronchIOlItIS The second group (n=88) were
mfants < 12 months ofage hOspItalIzed With pertussIs-lIke Illness Controls were mfants
admItted to the same ward With a non-respIratory Illness related diagnosIs and matched on age
and month ofadmISSIon

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, partIal breastfeedmg, and no
breastfeedmg

OUTCOME MEASURE HOSpItalIzatIon for pneumOnIa or bronchIOlItIS or With pertussIs-lIke
Illness

RESULTS Infants < 6 month of age With pneumOnIa or bronchIOlItIs were less lIkely to have
been breastfed compared to controls The odds ratIO was 0 42 With a 95% confidence mterval of
o19 to 0 90 The protectIve effect ofbreastfeedmg was stronger for those mfants bemg breastfed
at the tIme ofadmISSIOn the relatIve nsk for tms analySIS was 0 22 WIth a 95% confidence
mterval of0 09 to 055 Infants who had stopped breastfeedmg more than two weeks pnor to
admIssIon were no longer protected by breastfeedmg Infants m tms category had SImIlar nsks
for hospItalIzatIOn as mfants never breastfed Breastfeedmg was also SIgnIficantly protectIve of
more senous Illness There was no effect ofbreastfeedmg among mfants With pertussis-hke
Illness

METHODOLOGICAL ISSUES Controlled for all known potential confoundmg factors and ruled
out reverse causalIty The use of hospItal-based controls may have mtroduced unknown bIas

Kumar ~ Kumar L, Dlwedl P Morbidity related to feedmg pattern m priVileged urban and
under priVileged rural mfants Indian PediatriCS 1981,18 743-749

COUNTRY

SETTING:

DESIGN

IndIa

Urban and rural commUnIty based

ProspectIve, n=170 Infants from upper SOCIo-economiC status(SES) urban famIlIes
and n=109 mfants from lower SE rural famIlIes



RESULTS DId not fmd an asSOCiatIOn between "age at weamng" and acute respIratory mfectlon

METHODOLOGICAL ISSUES Infant feedmg mode poorly categonzed

JaM F, Karlberg J, Hanson LA, Lzndblad BS Growth dISturbance m an urban area of
Lahore, PakIStan related tofeedmg patterns, mfectlons and age, sex, SOClo-economlCfactors
and seasons Acta Paedlatr Supp11989,350 44-54

ProspectIve, n=910 Infants followed every 3 months from birth to 24 months

PakIstan

Urban

DESIGN

COUNTRY

METHODOLOGICAL ISSUES ThIs IS really two separate studies, one examImng the asSOCIatIon
between mfant feedmg mode and Illness among upper SES urban Infants and another exammmg
the same relatIOnsmps among lower SES rural Infants The study does not control for potential
confoundmg factors that may be assocIated With Infant feedmg practices and nsk of Illness

BREASTFEEDING DEFINITION ExclusIve breastfeedmg for first four months Without
supplementatIOn, mIxed fed (breastfed for first 4 months wIth supplementatIOn), bottle-fed (not
breastfeedmg or breastfeedmg < 4 month)
OUTCOME MEASURES. DIarrhea, upper reSpIratory tract mfectIOn, fever, OtitIS medIa, skm
mfectIOns

BREASTFEEDING DEFINITION. Inadequate "Age at weamng" used to examme the relatIOnsmp
between mfant feedmg mode and morbIdIty However, tins term was never defined and It cannot
be determmed whether thIs mdicated the age at whIch other foods were mtroduced or when
breastfeedmg ceased

SETTING

RESULTS The authors use chIld-months as the urnt ofanalysIs The results show that mfant
feedmg mode was not assOCIated With upper respIratory mfectIOn or otItiS medIa m the first 4
months ofllfe m eIther the urban mgh SES group or the rural low SES group Between 5 and 12
months m the urban mgh SES group, exclusIve breastfeedmg as compared to mIxed or bottle
feedmg was assocIated With a sIgmficant 2-fold decrease nsk for upper respIratory InfectIOn
(8 9% for exclUSIve breastfeedmg Infants versus 19% for mIxed and 15 4 for bottle-fed mfants)
For the rural lower SES group, exclusIve breastfeedmg as compared to mixed feed10g was
associated With a 2-fold decrease 10 nsk for upper respIratory InfectIOn (76% for exclusIve
breastfeedmg mfants versus 16% for mixed-fed Infants) The authors show no slgmficant
findmgs With respect to OtItiS medIa
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1• Effect of Breastfeedmg on Morbidity
1.3 Effect of Breastfeedmg on OtitiS Media

Duncan B, Ey J, Holberg CJ, Wright AL, Martmez F, TaussIg LM. ExclusIve breast-feedmg
for at least 4 months protects agamst otItIS medIa. Pediatrics 1993, 91(5) 867-872

COUNTRY

SETTING

DESIGN

USA

urban

RetrospectIve reVIew of medIcal records of 1220 mfants usmg a health
maIntenance organIzatIon

BREASTFEEDING DEFINITION DuratIon ofexclUSIve breastfeedmg and partIal breastfeedmg
categonzed as follows 1) no breastfeedmg (n=169), 2) breastfeedmg < 4 months (n=269), 3)
breastfeedmg > 4 months WIth supplemental formula or foods (n=200), 4) breastfeedmg > 4
months WIth supplemental foods begmnmg between 4 to 6 months (n=199), and, 5) exclUSIve
breastfeedmg for 6 months or more (n=154)

OUTCOME MEASURE" ThIS study exammed the effect ofmfant feedmg mode dunng mfancy on
two outcomes 1) acute otItIS medIa and 2) recurrent OtItIS medIa (defined as 4 or more epIsodes
of acute otItIs medIa m a 6-month penod or four epIsodes m a 12-month penod)

RESULTS The results show that for both bIrth to 6 months ofage and 6 months to 12 months of
age, the mean number ofepIsodes ofacute otItIS medIa decreased sIgmficantly WIth mcreased
duratIon and exclUSIVIty of breastfeedmg Compared to Infants not breastfed, Infants who were
breastfeedmg > 4 months and exclUSIvely breastfeedmg for 4 months had half the mean number
of acute OtItIS medIa epIsodes, and 40% fewer epIsodes than those mfants whose dIets had been
supplemented pnor to 4 months Infants who had breastfed < 4 months had SImIlar levels of
acute OtItIS medIa as compared to those Infants not breastfed Infants who were exclUSIve
breastfeedmg for 6 or more months had SImIlar levels of acute otItIS medIa to those mfants
exclUSIve breastfeedmg for 4 months There was no effect of feed10g mode on age at first epIsode
of acute OtItIS medIa

WIth respect to recurrent OtItIS medIa, both longer duratIon and exclUSIVIty ofbreastfeed1Og were
protectIve As WIth acute otItIS medIa, rates were SImIlar for those not breastfeed10g or
breastfeed10g < 4 months and these groups were combmed for further analySIS to form the
reference group Recurrent OtItIS medIa rates 10 mfants exclUSIvely breastfeed10g for more than 6
months was 10% compared to 20 5% for those m the reference group PotentIal confound1Og
factors mcluded mantal status, famIly hIStOry ofallergy, gender, ethmcIty, number ofsIbhngs 10



OUTCOME MEASURE Acute OtItIS medta

BREASTFEEDING DEFINITION ExclUSIvely breastfed, partIally breastfed, and weaned All
Infants had been breastfed for at least a short amount oftIme

A prospective cohort study on breast-feedmg and otitIS media m SwedISh mfants Pedlatr
Infect DIS J 1994,13 183-188

ProspectIve (n=400) Infants followed from bIrth to 12 months of age

Urban

Sweden

DESIGN

COUNTRY

RESULTS The frequency of acute otItIs medIa was slgmficantly lower m the breastfed Infants at
the three dIfferent age mtervals exanuned, 1-3,4-7, and 8-12 months In the 1-3 month old age
group, Infants who were partIally breastfed expenenced sIgmficantly more epIsodes compared to
exclUSIvely breastfed Infants (p< 0 05) The dtfference between exclUSIvely breastfed Infants and
weaned Infants was not sIgmficant, however, only 36 Infants fell mto the weaned category and
the power to detect a dIfference was probably low Dunng the two mtervals, 4-7 months and
8-12 months weaned Infants expenenced sIgmficantly more epIsodes compared to partially
breastfed Infants (p< 0 05) The age at whIch the first epIsode occurred was mversely assocIated
WIth breastfeedmg duratIon The authors conclude that breastfeedmg protects agaInst acute otItIS
medIa

METHODOLOGICAL ISSUES The exact manner m whtch Infants were clasSIfied m an Infant
feedmg category was not clearly specIfied given that It IS lIkely that WIthIn age mtervais Infants
would change categones

SETTING

the home, number ofpersons shanng a room WIth the Infant, use ofday care, maternal smokmg,
and the number of CIgarettes the mother smoked per day

METHODOLOGICAL ISSUES Although the authors controlled for all known potentIal
confoundmg factors, there may have been uncontrolled factors that affected both breastfeedmg
and nsk of Illness
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Sheard NF Breast-feedmg protects agamst otitiS media NutritIOn Reviews 19
1994,51(9) 275-277

COUNTRY

SETTING

DESIGN

USA

urban

ReVIew artIcle

BREASTFEEDING DEFINITION

RESULTS ThIs study summanzes the results by Duncan et al reported m tlus reVIew

Dewey KG, Heinig MJ, Nommsen-Rlvers LA Differences In morbidity between breast-fed and
formula-fed Infants J Pedlatr 1995,126696-702

COUNTRY

SETTING

DESIGN

USA

Urban

ProspectIve, n=45 breastfed Infants and n=41 formula fed Infants followed for
first 24 months of lIfe

BREASTFEEDING DEFINITION Human mIlk was the major fonn of mIlk for breastfeedmg Infants
throughout the first year The fonnula-fed group mcluded mfants who had never breastfed and
mfants who had breastfed < 3 months

OUTCOME MEASURES RespIratory mfectlon, dIarrhea, acute otItIS medIa, other symptoms as
measured by weekly maternal recall and medIcal records Only those findmgs pertammg to otItIS
medIa are reported here

RESULTS StatIstIcal compansons between groups were made m 12 month mtervals (bIrth to 12
months and 12-24 month) InCIdence was calculated as the number ofepIsodes per 100 days at
nsk Prevalence was calculated as the number ofdays the chIld was III dunng each mterval
Dunng the first year of lIfe, the mCIdence of acute otItIS medIa was sIgmficantly hIgher among
formula fed mfants as compared to breastfed Infants (adjusted mCIdence/1 00 days at nsk = 0 45
for breastfed mfants and 053 for formula fed mfants) The number of epIsodes/year was also
hIgher among formula fed mfants as compared to breastfed Infants (adjusted estImate 1 53 versus
1 78) The prevalence, defined as the number of days Ill/year, was also hIgher among formula fed
Infants (adJusted estImate 10 versus 15 8) RIsk of acute otItIS medIa dunng the second year of
lIfe dId not dIffer between the two groups, however, the duratIOn ofepIsodes was sIgmficantly
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greater among formula-fed mfants as compared to breastfed Infants m both the first and second
year of hfe The authors suggest that breastfeedmg IS protectIve agaInst otItIS medIa dIsease even
m affluent, hIghly educated populatIons

METHODOLOGICAL ISSUES Day care use was not assocIated With nsk of OtItIS medIa and was
assocIated With the number of SIblIngs only among formula-fed Infants The data were
conservatlvely analyzed With the clnld rather than each day ofobservatIOn as the urnt ofanalySIS

1. Effect of Breastfeedmg on Morbidity
1 4 Effect of Breastfeedmg on Other Infections

Brown KH, Black RE, de Romana GL, de Kanashlro HC Infant-feedmg practices and their
relatIOnship With diarrheal and other dISeases m Huascar (Lima), Peru. PediatriCS
1989,83 31-40

COUNTRY' Peru

SETTING Urban

DESIGN ProspectIve, n=153 Infants

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, breastfeedmg and other hqUIds,
breastfeedmg and artlficial mIlk, breastfeedmg and solIds, no breastfeedmg

OUTCOME MEASURE RIsk ofdIarrhea, acute respIratory InfectIon, and skm Infections Only
those outcome pertaImng to skm Infections are reported here

RESULTS. Breastfeedmg was also protectIve ofskm mfectIOns Compared to exclUSIve
breastfeedmg, Infants < 6 months ofage who receIved other hqUIds m addItIon to breastmI1k had
a relatlve nsk of3 8, breastfeedmg and artIfiCIal mIlk was assOCIated With a relatIve nsk of 1 9,
and breastfeedmg and sohds was assOCIated With a relatIve nsk of2 8 Among Infants 6-11
months, no breastfeedmg was assOCIated With a relatIve nsk of5 7 compared to any
breastfeedmg

METHODOLOGICAL ISSUES: The deSIgn addresses the problem of reverse causalIty As
compared to the study by PopkIn et a1 , thIs study controlled for fewer bIOlogIC and behaVIoral
vanables that affect susceptIbIlIty to Illness and exposure to dIarrheal pathogens Breastfeedmg
was well defined as were the outcome measures



2 Effect of Breastfeedmg on Infant Mortality
2.1 Effect of Breastfeedmg on Diarrheal Mortality

Vlctora CG, Smith PG, Patrzck J, et aL Infantfeedmg and deaths due to diarrhea A case
control study Amer J Epldem 1989,129 1032-1041

COUNTRY

SETTING.

DESIGN

BraZIl

Urban

Matched case-control Cases (n=170) mfants who had dIed from dIarrhea A
second companson group consIsted of 106 Infants who were presumed to have
dIed from nomnfectIous causes

BREASTFEEDING DEFINITION ExclUSIve breastfeedmg, breastfeedmg and powdered mIlk,
breastfeedmg and cow's mIlk, powdered mIlk only, cow's mIlk only

OUTCOME MEASURES DIarrheal mortalIty

RESULTS ThIs study exammed the asSOCIatIOn between mfant feedmg mode and dIarrheal
mortalIty m two urban areas of BrazIl ExclUSIve breastfeedmg was the reference group The
results show that breastfeedmg was assocIated 10 a dose-response manner WIth nsk ofmortalIty
WIth the lowest nsk among those Infants exclUSIve breastfeedmg, mtermedlate nsk among those
mfants partIally breastfeedmg, and the greatest nsk among those Infants not breastfeedmg The
relatIve nsks for breastfeedmg and powdered mIlk and breastfeedmg and cow's mIlk were 3 5
and 4 1, respectIvely The relatIve nsks for powdered mIlk only and cow's mIlk only were 11 9
and 7 8, respectIvely The overall relatIve nsks for partIal and no breastfeedmg were 4 2 and
142, respectIvely, mdlcatmg that as compared to exclUSIve breastfeed10g partIal breastfeedmg
was assocIated WIth 4 2 tImes the nsk of death and no breastfeedmg was assocIated WIth 14 2
tImes the nsk ofdeath

SImIlar results were obtamed when cases were compared to controls who had dIed from
nomnfectlous causes RIsks were strongest for youngest mfants among Infants> 2 months those
who receIved no breastmIlk were 23 3 tImes more hkely to dIe from dIarrhea After 2 months of
age the odds ratIo dropped to 5 3

METHODOLOGICAL ISSUES The study was restncted to Infants between the ages 7 and 364 days
to aVOld mcludmg neonatal deaths that were unlIkely related to mfant feedmg mode Infant
feedmg mode was that pnor to the onset of fatal Illness to aVOId the problem of reverse causahty
PotentIal confoundmg vanables were controlled The study was also strengthened by usmg a
second control group of10fants who had dIed from non-1OfectIous cases



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Vlctora CG, Huttly SR, Fuchs SC, et al , Deaths due to dysentery, acute andpersIStent
diarrhoea among BraZlllan mfants Acta PaedlatrSuppl1992,381 7-11

COUNTRY. BrazIl

SETTING· Urban

DESIGN. PopulatlOn based case-control study Cases (n=227) Infants « 12 months ofage)
who had dIed from dysentery, acute dIarrhea, or persIstent dIarrhea Two
neIghborhood controls were used for each case

BREASTFEEDING DEFINITION ExclusIve breastfeedIng, breastfeedmg, and no breastfeedmg

OUTCOME MEASURES Mortahty from acute dIarrhea, persIstent dIarrhea, and dysentery

RESULTS ThIs study exammed the epIdemIology of death from three causes acute dIarrhea,
persIstent dIarrhea, and dysentery m two urban areas m BrazIl The deSIgn was SImIlar to that
reported m the prevIOUS study and the two studIes use overlappmg data PerSIstent dIarrhea
accounted for 62% of deaths, acute dIarrhea for 28% ofdeaths, and dysentery for 10% of deaths
The greatest number of deaths occurred between 3 and 5 months of age, whIch IS when weanIng
most often occurred Infant feedmg mode was strongly assocIated With nsk ofdeath for both
acute and perSIstent dIarrhea Usmg exclUSIve breastfeedmg as the reference category, the age
adjusted relatIve nsks for acute dIarrhea were 4 0 and 21 for any breastfeedmg and no
breastfeedmg. respectIvely The age-adjusted relatIve nsks for perSIstent dIarrhea were 4 3 and
100, for any breastfeedmg and no breastfeedmg, respectIvely The age-adjusted relative nsks for
dysentery fal1ed to reach StatIStiCal sIgmficance

METHODOLOGICAL ISSUES: The study was restncted to Infants between the ages 7 and 364 days
to aVOId mcludmg neonatal deaths that were unlIkely related to mfant feedmg mode Infant
feedmg mode was that pnor to the onset of fatal Illness to aVOId the problem ofreverse causalIty
Because ofsmall sample SIze for each of the three outcomes examIned, nsks were only adjusted
for age and not other potentIal confoundmg factors



Yoon PW, Black RE, Monthutton LH, Becker S Effect ofnot breastfeedmg on the risk of
dIarrhea and respIratory mortalIty m chIldren under 2 years ofage m Metro Cebu, The
Phllzppmes AmerJEpldem 1996,1431142-8

COUNTRY

SETTING

DESIGN

The PhthppInes

Urban

ProspectIve, n=9,942 chIldren followed from bIrth to 24 months ofage

BREASTFEEDING DEFINITION Total months breastfed, breastfeedmg status lInmedIately pnor to
the Illness that led to death, breastfeedIng status dunng the 2 months before death

OUTCOME MEASURES DIarrhea alone, acute lower respIratory InfectIOn alone, combmed
dIarrhea and acute lower respIratory InfectIon Only those findmgs related to dIarrheal mortalIty
are reported here

RESULTS To determme Ifnsk changed With age, data were analyzed m three age-groups (0-5
months, 6-11 months, and 12-23 months) RIsk ofdeath was sIgmficantly greater among mfants
as compared to children 12-23 months of age Potential confoundmg factors mcluded those that
were assOCIated With both mortalIty and major nsk factors These mcluded maternal educatIon,
type of toIlet facIlIty, and length of preVIOUS bIrth Interval There was a strong relatIOnshIp
between breastfeedmg and preVIOUS bIrth mterval children who were born 18 months or less
after a SIblIng were much less lIkely to be breastfed ProportIOnal hazards models were used to
mvestigate the asSOCIatIOn between not breastfeedmg and dIarrheal mortalIty In the first 6
months ofhfe there was a strong asSOCIatIOn between breastfeedmg and dIarrheal mortalIty
FaIlmg to IrntIate breastfeedmg or ceasmg to breastfeed was assOCIated WIth a 10-fold Increase In
dIarrheal mortalIty (adjusted rate ratIO =9 7) There were no sIgrnficant assOCiatIOns among the
older age groups The asSOCiatIOns were greatest for low bIrth weIght mfants and mfants whose
mothers had httle formal educatIOn

Habicht J-P, DaVanzo J, Butz WP Mother's milk and sewage Their mteractlve effects on
tnfant morlallty Pedlatrzcs 1988,81(3) 456-461.

COUNTRY

SETTING

DESIGN

MalaySIa

Urban and rural

RetrospectIve, n=I,262 women and theIr 5,141 mfants

BREASTFEEDING DEFINITION Breastfed versus not breastfed
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OUTCOME MEASURES All cause mortahty

RESULTS ThIS study exammed the relatIOnslups between breastfeedmg, pIped water, a tOIlet and
Infant mortahty The results show that breastfeedmg was lughly protectIve As compared to
breastfeedmg, the adjusted relatIve nsks ofnot breastfeedmg were 5 2 If the household had
neIther a tOIlet or pIped water, 2 67 If the household had a tOIlet only, and 2 51 If the household
had both a tOIlet and pIped water The authors calculate that 21 % ofall deaths m thIS sample
were due to not breastfeedmg

METHODOLOGICAL ISSUES Deaths m the ftrst week ofhfe were excluded to prevent reverse
causalIty Analyses are adjusted for a number ofpotentIal confoundmg factors

Sachdev BPS, Kumar S, Singh KK, PUrl RK Does breastfeedmg Influence mortality m
children hospltallzed wIth diarrhoea? J Trop Pedlatr 1991,370 275-279

Sachdev BPS, Kumar S, Singh KK, Satyanarayana L, PUrl RK RISkfactors for fatal diarrhea
In hospitalized children In India. J Pedlatr Gastro Nutr 1991;12 76-81

COUNTRY: IndIa

SETTING Urban

DESIGN ProspectIve, n=309 chIldren < 18 months ofage

BREASTFEEDING DEFINITION Breastfeedmg status (yes or no) pnor to onset of Illness

OUTCOME MEASURES Death from dIarrhea

RESULTS ThIs study exammed the asSOCIatIOn between Infant feedmg mode (breastfeedmg
versus no breastfeedmg) on mortahty nsk of chIldren < 18 months ofage hospltahzed WIth
dIarrhea Infant feedmg mode m the 36 cluldren who dIed was compared to that of273 cluldren
who survIved and were dIscharged from the hOSpItal m satIsfactory condItIOn Results are
adjusted for five potentIal confoundmg factors, whIch were not speCIfied m the paper The
adjusted odds ratIO was 2 7, whIch was sIgmficant at the p<O 001 level StratIfied multlvanate
analyses were perfonned to estImate the asSOCIation between mfant feedmg mode and mortalIty
as a functIon ofage, nutntlonal status, and duratIon ofdIarrhea The results show that the
protectIve effect ofbreastfeedmg was greatest among younger chIldren though stIll sIgmficant
among older chIldren The adjusted odds ratIOS were 6 0, 2 6, and 1 8 for chIldren aged Q-6

months, 7-12 months, and 13-18 months, respectIvely The protectIve effect ofbreastfeedmg
was also greater for more malnounshed clnldren For cluldren oflow welght-for-age the adjusted
odds ratIos for welght-for-age <50% and >50% ofthe NCHS medIan were 5 7 and 22,



respectIvely For chIldren oflow heIght-for-age the adjusted odds ratIOs for heIght-for-age <85%
and >85% of the NCHS medIan were 4 3 and 2 4, respectIvely Breastfeedmg was also protectIve
for chIldren WIth protracted dIarrhea The adjusted odds ratIos for dIarrhea> 14 days and < 14
days were 45 and 25, respectIvely

METHODOLOGICAL ISSUES The authors control for reverse causalIty and nsk analyses are
stratIfied by age The addItIonal stratIfied analyses on mdlces ofnutntIOnal status and duratIon of
dIsease examme factors that are lIkely to covary sIgrnficantly and It IS not pOSSIble from the
analyses to determme theIr relatIve Importance Inferences that can be made from thIs study to
the general populatIOn may be lImIted because hospItalIzed populatIOns are not representatIve of
the general populatIOn

Feachem RG, Kohlmsky AU InterventIOns for the control ofdiarrhoeal dISeases among
young children Promotion ofbreast-feedmg Bull WHO 1984,62(2) 271-291

COUNTRY

SETTING:

DESIGN

ReVIew artIcle WIth results from many countnes

SpeCIfic to the country of study Some studIes mcluded only lower SOCIOeconomIC
groups and some mcluded all SOCIoeconomIC groups

ReVIew of35 studIes from 14 countnes However, only 9 studIes from 5 countnes
have data on mortalIty and these are the studIes summanzed here

BREASTFEEDING DEFINITION exclUSIve breastfeedmg, partIal breastfeedmg, no breastfeedmg

OUTCOME MEASURES Only that outcome related to dIarrheal mortalIty IS reported here

RESULTS ThIS reVIew artIcle exammes the relatIOnshIp between Infant feedmg mode and nsk of
death from dIarrheal dIsease Infant age IS broken mto several dIfferent categones dependmg on
the speCIfic Infant feedmg mode compansons bemg made A dose-response m the asSOCIatIOn
between mfant feedmg mode and nsk ofdeath from dIarrheal dIsease was found WIth Infants
bemg exclUSIvely breastfed havmg the lowest nsk, partially breastfed Infants ofmtermedIate nsk
and bottle-fed mfants ofhIghest nsk For example, among Infants 0-5 months ofage the relatIve
nsks for no breastfeedmg versus exclUSIve breastfeedmg was 25, for partIal breastfeedmg versus
exclUSIve breastfeedmg was 86 and for no breastfeedmg versus partIal breastfeedmg 35 The
aSSOCiatIOn between Infant feedmg mode and nsk IS also related to mfant age m a dose-response
manner WIth younger Infants denvmg the greatest benefit The relatIve nsks for exclUSIve
breastfeedmg compared to no breastfeedmg are 25 for mfants aged 0-2 months and 11 for mfants
aged 6-8 months Results are reported for nsks after I year of age The relatIve nsks for death
from dIarrhea are 2 to 6 tImes greater as compared to the nsk of Illness from dIarrhea ThIS

I
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BREASTFEEDING DEFINITION ExclUSIve breastfeedmg (n=971), partly bottle-fed (n=1441),
bottle-fed (n=854)

Robmson M Infant morbIdIty and mortality A study of3266 mfants The Lancet 1951(Aprzl
7) 788-794

OUTCOME MEASURES MOrtalIty and morbIdIty Only those results pertalmng to dIarrheal
mortalIty are reported here

ReVIew ofhOSpItal records, n=3266 mfants that had been followed between 1 and
7 months ofage

England
Urban and rural

DESIGN"

RESULTS: ThIs study exammed the assOCIatIOn between mfant feedmg mode and mortalIty
among a large cohort of chIldren who had medIcal records avaIlable for the penod 1 to 7 months
ofage The study populatIon consIsted ofmfants attendmg the same clImc between 1936 and
1942 A dose-response relatIOnshIp was found WIth respect to exclUSIve breastfeedmg, partIal
bottle-feedmg, and full bottle-feedmg and mortalIty from all causes as well as specIfically from
dIarrhea The unadjusted over-all mortahty rate per 1000 was 10 2 for exclUSIve breastfeedmg,
25 7 for partly breastfeedmg, and 57 3 for bottle-fed mfants The unadjusted dIarrhea mortalIty
rate per 1000 was 0 for exclUSIve breastfeedmg, 2 0 for partly breastfeedmg, and 7 0 for bottIe
fed mfants Other factors that were assOCIated With mortalIty were bIrth order, Ingher order
cInldren were at greater nsk as compared to first born mfants, socIal class, mfants of laborers
were at greater nsk as compared to Infants of clerks, skIlled workers, and the unemployed

suggests a dIfference m the case-fatalIty ratIO by feedmg mode whereby breastfed mfants benefit
from mcreased protectIOn from death gIven 11lness as compared to formula-fed mfants

METHODOLOGICAL ISSUES The results reported here are old, all but one pnor to 1947, and
hmited m quahty Many do not control for potential confoundmg factors that could be related to
both Infant feedmg method and nsk ofdeath from dIarrhea The formula-fed cInldren were not
recelvmg modern formulas, wInch may have mcreased theIr nsk ofdeath as compared to mfants
bemg formula fed today

COUNTRY

SETTING:

METHODOLOGICAL ISSUES The results m thIS study are not adjusted for potential confoundmg
factors that are assOCIated With both mfant feedmg method and nsk of mortalIty However, the
author dId exclude from the analySIS Infants who dIed WithIn the first two-weeks of lIfe or who
dIed from causes not asSOCIated With mfant feedmg method (bIrth anomalIes, accIdents) The
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author also controlled for reverse causalIty m that the Infant feedmg method pnor to the onset of
fatal Illness was used rather than the feedmg mode at the tIme of death

2. Effect of Breastfeedlng on Infant Mortality
2.2 Effect of Breastfeedmg on RespIratory Infection Mortality

Yoon pw, Black RE, Moulton LH, Becker S Effect ofnot breastfeedmg on the rISk of
diarrhea and reSplfatory mortality m children under 2 years ofage m Metro Cebu, The
Phlllppmes Amer J Epldem 1996,143.1142-8

COUNTRY

SETTING

DESIGN'

The PhilIppmes

Urban
ProspectIve, n=9,942 chIldren followed from bIrth to 24 months of age

BREASTFEEDING DEFINITION Total months breastfed, breastfeedmg status Immediately pnor to
the Illness that led to death, breastfeedmg status dunng the 2 months before death

OUTCOME MEASURES DIarrhea alone, acute lower respIratory InfectIOn alone, combmed
dIarrhea and acute lower respIratory InfectIOn Only those findIngs related to acute lower
respIratory mfectIOn alone and combmed dIarrhea and acute lower respIratory mfectIon are
reported here

RESULTS To determme Ifnsk changed With age, data were analyzed In three age-groups (0-5
months, 6-11 months, and 12-23 months) RIsk of death was sIgmficantly greater among mfants
as compared to chIldren 12-23 months ofage PotentIal confoundmg factors mcluded those that
were assocIated With both mortalIty and major nsk factors These mcluded maternal educatIOn,
type of tOIlet facIlIty, and length of preVIOUS bIrth Interval There was a strong relatIOnshIp
between breastfeedmg and preVIOUS bIrth Interval chIldren who were born 18 months or less
after a sIblmg were much less lIkely to be breastfed ProportIOnal hazards models were used to
mvestIgate the aSSOCIatIOn between not breastfeedmg and acute lower respIratory mfectIOn or
combmed dIarrhea and acute lower respIratory mfectIOn There was no effect of not breastfeedmg
on nsk ofdeath from acute lower reSpIratory mfectIOn However, among Infants 0-5 months the
rate of mortalIty associated With both acute lower respIratory InfectIOn and dIarrhea was
mcreased nearly 6 tImes by not breastfeedmg (rate ratIO = 5 7) There was no effect of not
breastfeedmg on the nsk of death from combmed dIarrhea and acute lower reSpIratory mfectIOn
m the older age group

METHODOLOGICAL ISSUES ThIS IS a methodologIcally very strong study Only mfants > 4 days
are mcluded to exclude deaths m the early neonatal penod that were unlIkely to be related to



Vlctora CG, SmIth PG, Barros FC, Vaughan JP, Fuchs SC RISkfactors for deaths due to
respzratory mfectlOns among BraZllzan mfants InternatIonal J Epldem 1989,918-925

BREASTFEEDING DEFINITION ExclusIve breastfeedmg, breastfeedmg and powdered mIlk,
breastfeedmg and cow's mIlk, powdered mIlk only, cow's mIlk only

Vlctora CG, Vaughan JP, LombardI C, et aL, EVIdencefor protectIOn by breast-feedmg
agamst mfant deaths from mfectlous dISeases m BraZIl The Lancet 1987 (August 8) 319-321

Urban

BrazIl

Matched case-control Cases (n=170) mfants who had dIed from dIarrhea Two
neIghborhood controls were used for each case Those chosen were the first
neIghbor aged 7 to 364 days and the next closest neIghbor aged 7 to 182 days

DESIGN

OUTCOME MEASURES MortalIty from respIratory InfectIOn and dIarrhea Only those results for
respIratory mortalIty are summanzed here The results for dIarrheal mortalIty are the same as
those m VIctora et al , Infant feedmg and deaths due to dIarrhea A case-control study Arner J
Epldem 1989,129 1032-1041

COUNTRY

RESULTS ThIs study exammed the assocIatIon between Infant feedmg mode and mortalIty from
respIratory mfectIon m two urban areas on BrazIl ExclUSIve breastfeedmg was the reference
group The results show that breastfeedmg was assocIated WIth a reduced nsk of death from
respIratory Infecnons, though the magmtude of the assocIatIon was smaller than for dlarrhea
related deaths Compared to exclUSIve breastfeedmg, the relatIve nsk for any breastfeedmg was
1 6 However, the confidence mtervals crossed I and therefore the findmg was not slgmficant In
contrast, compared to exclUSIve breastfeedmg the relatIve nsk ofno breastfeedmg was 3 6 and
statIstIcally sIgmficant The nsks were greatest for those lOfants under 2 months ofage

Infant feedmg mode The analysIs addressed the problem of reverse causalIty and controlled for
many Important confoundmg factors RIsks are analyzed by age

METHODOLOGICAL ISSUES The study was restncted to lOfants between the ages 7 and 364 days
to aVOId lOcludmg neonatal deaths that were unlIkely related to lOfant feedlOg mode Infant
feedmg mode was that pnor to the onset of fatal Illness to aVOId the problem ofreverse causalIty
PotentIal confoundmg vanables were controlled

SETTING.
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Robmson M Infant morbidity and mortality A study of3266 mfants The Lancet 1951(Apnl
7) 788-794

COUNTRY

SETTING

DESIGN

England

Urban and rural

ReVIew ofhOSPItal records, n=3266 mfants that had been followed between 1 and
7 months ofage

BREASTFEEDING DEFINITION exclUSIve breastfeedmg (n=971), partly bottle-fed (n=1441),
bottle-fed (n=854)

OUTCOME MEASURES MOrtalIty and morbIdIty Only those results pertammg to mortalIty from
respIratory mfections are reported here
RESULTS ThIS study eXamIned the asSOCIatIOn between mfant feeling mode and mortalIty
among a large cohort ofchIldren who had medIcal records avaIlable for the penod 1 to 7 months
ofage The study populatIOn consIsted ofmfants attendmg the same chmc between 1936 and
1942 A dose-response relatIonslup was found With respect to exclUSIve breastfeedmg, partIal
bottle-feedmg, and full bottle-feedmg and mortahty from all causes as well as specIfically from
reSpIratory mfectIOns The unadjusted overall mortalIty rate per 1000 was 10 2 for exclUSIve
breastfeedmg, 25 7 for partly breastfeedmg, and 57 3 for bottle-fed mfants The unadjusted
mortahty rate from respIratory mfectIOn per 1000 was 8 2 for exclUSIve breastfeedmg, 15 9 for
partly breastfeedmg, and 31 6 for bottle-fed mfants For otItIS medIa the unadjusted overall
mortalIty rate per 1000 was 0 for exclUSIve breastfeedmg, 2 0 for partly breastfeedmg, and 8 1 for
bottle-fed mfants Other factors that were assOCIated WIth mortalIty were bIrth order, hIgher order
chIldren were at greater nsk as compared to first born mfants, SOCIal class, mfants of laborers
were at greater nsk as compared to mfants ofclerks, skIlled workers, and the unemployed

METHODOLOGICAL ISSUES The results m tlus study are not adjusted for potentIal confoundmg
factors that are assOCIated With both mfant feedmg method and nsk of mortahty However, the
author dId exclude from the analySIS Infants who dIed WIthIn the first two-weeks of lIfe or who
dIed from causes not assocIated With mfant feedmg method (bIrth anomahes, aCCIdents) She also
controlled for reverse causalIty m that the mfant feedIng method pnor to the onset of fatal Illness
was used rather than the feedIng mode at the tIme ofdeath
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2 Effect of Breastfeedmg on Infant Mortality
2.3 Effect of Breastfeedmg on All-Cause Mortality

Habicht J-P, DaVanzo, J, Butz WP Does breastfeedmg really save llves, or are apparent
benefits due to biases? Amer J Epldemlo 1986,123(2) 279-290

COUNTRY. MalaysIa

SETTING urban and rural

DESIGN RetrospectIve, n=1,262 women and therr Infants, n=5,357

BREASTFEEDING DEFINITION· Total duratIon of exclusIve breastfeedIng and breastfeedmg

OUTCOME MEASURE Infant mortalIty

RESULTS The effects ofbreastfeedmg on Infant mortalIty are reported for three sub penods of
Infancy 8-28 days, 29 days-6 months, and 7-12 months LOgIstIC regressIon was used to
estImate the effect of Infant feedmg mode on mortalIty The authors InvestIgated the senSItIvIty
of the asSOCIatIOn between Infant feedmg mode and mortalIty by estImatIng the effect for all lIve
bIrthS, excludIng cases where the length of breastfeedmg was equal to the length of lIfe or when
death occurred on the first day of lIfe, and also excludIng cases where breastfeedmg stopped
because of fatal Illness ThIs senSItIvIty analySIS showed that although the asSOCIatIOns remaIned
sIgmficant and In the expected dIrectIon, the magmtude of the asSOCIatIons were reduced
compared to analyses conducted In the entIre sample MultIvanate analYSIS, whIch controlled for
a number of factors assocIated WIth both Infant feedIng mode and nsk ofmortahty, showed a
dose-response relatIOnshIp m the expected dIrectIOn for full and partIal breastfeedmg and nsk of
death As expected, nsks were also greater for younger Infants For example, the reductIons In

deaths per 1000 Infants per added month of full breastfeedmg were 68 6, 24 9, and 3 4 for the
penod 8-28 days, 29 days-6 months, and 7-12 months, respecttvely The reductIOn In death per
1000 Infants per added month ofpartIal breastfeedmg were 21 9, 11 2, and 1 7 for the three tIme
penods

METHODOLOGICAL ISSUES ThIs study controlled for reverse causalIty and also controlled for
many potentIal confoundIng factors Age-related factors related to both mortalIty nsk and Infant
feedmg mode were also addressed



Butz WP, HabIcht J-P, DaVanzo J Envlronmentalfactors m the relatIonshIp between
breastfeedmg and mfant mortailty The role ofsamtatlOn and water m Malaysia Amer J
EpldemI011984,119(4) 516-525

COUNTRY' MalaysIa

SETTING Urban and rural

DESIGN RetrospectIve, n = 1,262 women and theIr 5471 Infants

BREASTFEEDING DEFINITION DuratIOn of supplemented and unsupplemented breastfeedmg

OUTCOME MEASURE All-cause mortalIty

RESULTS ThIs study exammes the effect ofbreastfeedmg, water, and tOIlet sanItatIOn on Infant
mortalIty Infancy IS dIVIded mto three tIme penods as follows 8-28 days, 2-6 months, and 7-12
months The results show that breastfeedmg IS sIgmficantly assocIated With mortalIty and that the
strength of thIS aSSOCiatIOn changes over the three tIme penods The assocIatIOn IS greatest In the
first month Infants who were fully breastfed throughout theIr first week of lIfe have 16/1000
fewer deaths dunng tms mterval as compared to those not fully breastfed The estImated nsk
dIfference between unsupplemented breastfeedmg the entIre first four weeks and not
breastfeedmg at allIS 25/1000 deaths dunng the mterval 2 to 6 months In the last SIX months of
mfancy, mfants who were fully breastfed through theIr first SIX months had 20/1 000 fewer deaths
as compared to those not breastfed at all An mteractlon between breastfeedmg, tOIlet sanItatIon,
and mortalIty was found the magmtude of the nsk dIfferences between breastfeedmg and no
breastfeedmg mcreases m households WIth poor sanItatIOn

METHODOLOGICAL ISSUES ThIs IS a methodologIcally strong study, which controlled for many
potentIal confoundmg factors

-
-

-

BREASTFEEDING DEFINITION Breastfed versus weaned

BTlend A, Ban A Breastfeedmg Improves survIval, but not nutTltlonal status, of12-35 months
old children m rural Bangladesh 1989,43603-608

COUNTRY

SETTING

DESIGN

Bangladesh

Rural

ProspectIve, n=1087 chIldren aged 12-35 months followed monthly for two years
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OUTCOME MEASURE. MortalIty

OUTCOME MEASURE MOrtalIty

BREASTFEEDING DEFINITION: ExclUSIve breastfeedmg, partIal breastfeedmg, no breastfeedmg,
not yet fed

HospItal-based

IndIa

RetrospectIve reVIew ofmedIcal records of newborns < 7 days old (n=169)
admItted to a neonatal mtenslve care UnIt

DESIGN

SETTING:

COUNTRY

RESULTS Tlns study exammed the asSOCIatIOn between Infant feedmg mode and mortalIty
among Infants admItted to the hOSpItal m the first 7 days ofhfe The results show that exclUSIve
breastfeedmg was assocIated With the lowest rate of mortalIty (29%) compared to mfants not yet
fed (64%) or those recelvmg sugar water or cow's mIlk With or Without breastfeedmg (43%)
StatIstIcs on the sIgmficance of these dIfferences were not reported

METHODOLOGICAL ISSUES' The study does not control for reverse causalIty, that Infant health
condItIon determmed Infant feeding practices Although the authors argue that the poorest
mothers breastfeed the longest and hence the unadjusted relative nsks are hkely to be an
underestImate, the analysIs does not control for potentIal confoundmg factors

RESULTS Tlns study exammed the assocIatIon between mfant feedmg mode, nutntIOnal status,
and mortalIty among chIldren It IS one of the few studIes IdentIfied that looks at chIldren beyond
one year ofage The umt ofanalysIs was cluld months The results show that chIldren who were
breastfed had a sIgmficantly lower weIght for age as compared to cluldren who were weaned
However, despIte theIr better nutntlonal status, weaned chIldren had a relatIve nsk of dymg of
26 compared to breastfed chIldren The estImated prevented fractIon of deaths was 38%
Age-adjusted relatIve nsks were 61,45,37, and 3 I for chIldren aged 12-17 months, 18-23
months, 24-29 months, and 30-36 months, respectively Malnounshed chIldren (welght-for-age
< 60%) who were weaned had a relatIve nsk of 6 0 compared to SImIlarly malnounshed chIldren
who were breastfed Although the estlInates were not adjusted for potential confoundmg factors,
the authors argue that the results are not lIkely to be spunous The tendency for mothers to wean
theIr better nounshed chIldren earlIer and the reported hIgher frequency of breastfeedmg among
the poorest women should have resulted m an underestimation of the strength of the asSOCiatIon

Augustme T, Bhatia BD Early neonatal morbidity and mortality pattern m hospltallzed
children Indian J Mat Child Health 1994,5(1) 17-19.
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METHODOLOGICAL ISSUES The study does not control for reverse causalIty, the pOSSIbIlIty that
mfant health condItIon determmed mfant feedmg practIces ThIS problem IS partIcularly acute m
thIs study gIven the very young age of the study populatIOn It IS lIkely that many newborns who
had not yet been fed upon admIsSIOn to the hospItal were too III to InItiate breastfeedmg

Awathl S, Mallk GK, MISra PK Mortallty patterns In breast versus artifiCIallyfed term babIes
In early Infancy A longItudinal study IndIan PedIatrICs 1991,28.243-248

COUNTRY' India

SETTING: Urban

DESIGN ProspectIve, n=507 term mfants of whIch half (n=273) were breastfed and half
(n=234) were not breastfed Infants were matched for SOCIoeconomIC status and
dIvIded mto two groups (normal bIrth weIght and low bIrth weIght) and followed
for 6 month

BREASTFEEDING DEFINITION Breastfed versus artificIally fed

OUTCOME MEASURES Neonatal mortalIty and post-neonatal mortalIty (1-6 months only)
RESULTS ThIS study exammed the asSOCiatIOn between Infant feedmg mode (breastfeedmg
versus formula feedmg) and neonatal and post-neonatal morbIdIty (through 6 months only)
among normal and low bIrth weIght Infants Results are not adjusted for potentIal confoundmg
factors or reverse causalIty, whIch may be a partIcular problem among low bIrth weIght mfants
The results show that the percentage of neonates> 2 5 kg dymg was 0 47 and I 1 for the
breastfed and artIfiCIally fed groups, respectIvely (p<O 05) The comparable figures among the
low bIrth weIght neonates were 6 94 and 1296 (p<0 001) For post-neonatal mortalIty, the
percentage of Infants > 25 kg dymg was 0 for both breastfed and artIfiCially fed mfants For low
bIrth weIght Infants, the percentage dymg was 2 78 for the breastfed group and 3 70 for the
formula fed group (p<0 001)

METHODOLOGICAL ISSUES The authors report sIgmficant loss to follow-up WIth only 334
Infants studIed for the enttre 6 months follow-up penod Moreover, they exclude those breastfed
mfants who SWItched mto the formula feedmg category dunng the study



OUTCOME MEASURES· All-cause cluldhood mortahty

Shahldullah M Breast-feedmg and child survival m Matlah, Bangladesh J BIOSOC SCI
1994,26143-154

BREASTFEEDING DEFINITION DuratIon of unsupplemented and supplemented breastfeedmg
Unsupplemented and supplemented breastfeeclmg were not clearly defined, though It appears
from one table that supplementatIOn refers to food supplementatIon

Bangladesh

Rural

ProspectIve, n=2,990 cluldren followed from bIrth untll 5 Yofage

COUNTRY

RESULTS A dIscrete hazard model approach was used to evaluate the effect ofmfant feedmg
mode and bIrth mterval of mortalIty nsk Important demographIc and SOCIOeconomIC mdIcators
were also mcluded as control vanables These mcluded panty, sex ofchIld, maternal educatIon,
and precedmg bIrth mterval The results show that other thIngs bemg equal, the mortahty nsk of
a chIld who has receIved complementary food IS 2 1 tImes greater than that ofa cluld who has
not receIved complementary food Short subsequent bIrth mterval had the greatest Impact Ifthe
mother had become pregnant agam, the mdex chIld was 4 4 tImes more lIkely to dIe as compared
to a chIld whose mother dId not become pregnant agam The combmed effects ofcomplementary
feedIng and subsequent pregnancy were partIcularly Important, a chIld who expenenced both
these events had nearly 9 tImes the nsk ofdeath as compared to a cluld who had not expenenced
these events Overall, thIs study showed that It was not the duratIon ofany breastfeedmg but
rather the duratIOn of unsupplemented breastfeedmg that was the Important determmant of
chIldhood mortalIty

DESIGN

METHODOLOGICAL ISSUES The defmItion ofbreastfeedmg was not clear and the analySIS does
not take mto the account the fact that an mfant feedmg practIce that IS appropnate for one age,
such as unsupplemented breastfeedmg, may be mappropnate at another older age The authors
state that eleven dIscrete age mtervals were created for the analYSIS, but the results are not
presented by age

SETTING.
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Thapa S, Short RV, Potts M Breastfeedmg, birth spacmg and their effects on child survival
Nature 1988,335,679-682

COUNTRY

SETTING

DESIGN

29 countnes that had World FertilIty Surveys

Urban and rural

Cross-sectIOnal, n=150,000 women

BREASTFEEDING DEFINITION DuratIOn ofbreastfeedmg

OUTCOME MEASURES All-cause cluldhood mortalIty

RESULTS Tlus paper quantIfies the total fertIlIty rate It estImates the number of potentIal bIrths
currently InhIbIted by breastfeedmg, and by modem forms of contraceptIon m 29 countnes and
by three regIons AfrIca, ASIa, and Amenca EstImates are prOVIded of the change m the total
fertIlIty rate If breastfeedmg duratIon were to declIne by 25% and 50% EstImates are also
proVIded of the mcrease m contraceptIve prevalence that would be reqUired to offset these
declInes m breastfeedmg duratIon For example, It estImates that m Senegal a 25% declIne m
breastfeedmg duratIon would reqUIre almost a tnplmg m contraceptIve prevalence It dIscusses
the effect ofbIrth mtervals on cluld survIval usmg estImates from other studIes For example, If a
second bIrth occurs WIthm 12 months of the mdex bIrth, the nsk of death between one and five
for the mdex chIld IS at least 77% The authors estImate that If all mothers could space theIr
bIrths for at least two years, a 20% reductIon m mortalIty m the first year of lIfe would result
ThIs reductIon corresponds to about a half a mIllIon bves

METHODOLOGICAL ISSUES ThIs paper does not prOVIde estImates of the nsk ofmortalIty by
dIfferent mfant feedmg modes but rather an argument as to the effect ofbreastfeedmg on the total
fertIlIty rate and by mference to the effect on mortalIty through the effect on bIrth spacmg

Mobak K, Gottschau A, Aaby P, Ho}lyng N, Ingholt L, de Silva APJ Prolonged breast
feedmg, diarrhoeal dISease, and survival ofchildren m Gumea-Blssau Br Med J
1994,308 1403-1406

COUNTRY. GUinea-BIssau

SETTING Urban

DESIGN CommunIty based cohort study (n=691) ofchildren under 3 years ofage

BREASTFEEDING DEFINITION ExclUSIvely breastfed, partIally breastfed, weaned



OUTCOME MEASURES All cause mortalIty

OUTCOME MEASURES All cause mortalIty

BREASTFEEDING DEFINITION' Breastfed versus artIfiCIally fed

HospItal-based follow-up of 1000 Infants term Infants, half of whom were
breastfed and halfofwhom were bottle-fed

Urban

IndIa

DESIGN

SETTING

COUNTRY

S71vastava SP, Sharma~ Jha SP Mortality patterns m breast versus artificiallyfed term
babies zn early mfancy. A longltudznal study. Indian Pedlatr 1994,311393-1396

METHODOLOGICAL ISSUES TIns study controls for many factors that may confound the
relatIOnshIps under study It also analyzes the data m a number ofdIfferent ways, whIch adds to
the robustness of the fmdmgs

RESULTS Dunng a penod offollow-up of 840 chIld years, 48 deaths occurred Weaned chIldren
had 2 6 tImes the nsk ofdeath compared to breastfed chIldren (95% confidence mterval, I I to
6 2) The nsk ofdeath mcreased to 3 5 tImes (95% confidence mterval, 1 4 to 8 3) when analyses
adjusted for maternal educatIOn and ethmc group The excess mortalIty was mdependent of age at
weanmg Thus, although breastfed chIldren tended to have lower nutntIOnal status compared to
weaned chIldren, they were more hkely to survIve ThIs IS one of the few studIes to show a
protectIve effect ofbreastfeedmg on nsk ofmortalIty among chIldren 12 to 36 months ofage

METHODOLOGICAL ISSUES Infants who changed from breastfeedmg to bottle feedmg were
excluded from the analySIS, whIch would bIaS the study toward findmg a pOSItIve effect of
breastfeedmg on mortahty The authors state that they followed 1000 term mfants ofwhom half
were breastfed and halfwere bottle-fed, but provIded no other InformatIOn about the selectIOn
cntena

RESULTS Self-dIagnosed "lactatIOn faIlure" or "poor lactatIon" was the most common reason for
artIfiCIal feedmg SepSIS was the major cause of early neonatal mortalIty among low bIrth weIght
mfants and artIfiCIally fed Infants DIarrhea was the mam cause of mortalIty dunng the I to 6
month penod MortalIty was hIgher m both low bIrth weIght and artifiCIally fed Infants, however,
tests of SIgnIficance were not proVIded
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Retheiford RD, Choe MK, Thapa S, Gbuha]u BB To what extent does breastfeedmg explam
b,rth-mterval effects on early childhood mortallty? Demography 1989,26(3) 439-450

COUNTRY

SETTING

DESIGN

Nepal

Urban and rural

Cross-sectIonal survey Data from the World FertIlIty Survey, n=4,050 ever
mamed women aged 15-49

BREASTFEEDING DEFINITION· DuratIOn ofbreastfeedmg

OUTCOME MEASURES All-cause chIldhood mortahty

RESULTS ThIS paper exammes the extent to WhIch breastfeedmg explams the blrth-mterval
effect on early chIldhood mortalIty Two age categones are used bIrth to 18 months and 18 to 60
months No breastfeedmg IS used as the reference category Among chIldren < 18 months the
effect ofbreastfeedmg on mortalIty was slgmficant and large The relatIve nsk ofany
breastfeedmg IS 0 19, whIch suggests an 81% mortahty reductIon Subsequent bIrth mterval also
has a large and slgmficant effect on mortalIty of the mdex chIld AnalySIS of both the effects of
breastfeedmg and subsequent bIrth mterval suggests that the effects of the subsequent bIrth
mterval on mfant mortalIty of the mdex chIld are explamed almost entIrely by breastfeedmg
Between 18 and 60 months, the effect ofbreastfeedmg IS smaller though stIll slgmficant, WIth an
adjusted relatIve nsk of 0 45 UnlIke the case for mortalIty up untIl 18 months, breastfeedmg
only partly explams the effect of the subsequent bIrth mterval on the mortalIty nsk of the mdex
chIld Thus, between the ages of 18 and 60 months, breastfeedmg IS only one of several factors
through whIch followmg bIrth mterval affects chIld mortalIty The results also show that fathers'
lIteracy has no effect on mfant mortalIty but a SubstantIal effect on chIld mortalIty The authors
mterpret thIS findmg to mdlcate that as long as a chIld IS breastfed, It receIves adequate
nOurIshment and IS not dependent upon Its father's abIlIty to proVIde (as assessed mdIrectly
through the relatIOnshIp between paternal lIteracy and SOCIOeconomIc status) However, after
weanmg, the abIlIty of the famIly to prOVIde adequate food IS dependent on ItS SOCIOeconomIc
status

METHODOLOGICAL ISSUES Although the analySIS controls for many potentIal confoundmg
factors, It does not adjust for the problem of reverse causalIty



OUTCOME MEASURES. All-cause chIldhood mortalIty

BREASTFEEDING DEFINITION ExclusIve breastfeedmg, any breastfeedmg, bottle feedmg

Plank SJ, Mllanesl ML Infantfeedmg and mfant mortality m rural Chile Bull World Health
OrgamzatlOn 1973,48 203-210

Rural

Cross-sectIonal survey ofn=1712 women

Clule

DESIGN

COUNTRY

RESULTS. ThIs paper exammes the aSSOCIatIOn between Infant feedmg and mortalIty m rural
ChIlean Infants Breastfeedmg declIned SIgnIficantly as maternal educatIOn and paternal mcome
mcreased Post-neonatal deaths were sIgmficantly assocIated WIth Infant feedmg mode MortalIty
rate ratIOS are prOVIded for three overlappmg age groups 1-12 months, 3-12 months, and 6-12
months In the 1-12 months age group, the rate ratIOS for exclUSIve breastfeedmg, breastfeedmg
plus bottle, and bottle only were 29 2, 56 0, and 60 5, respectIvely Thus, usmg exclUSIve
breastfeedmg as the reference category, the unadjusted relatIve nsk for bottle feedmg was 2 In
the 3-12 months age group, the rate ratIOS for exclUSIve breastfeedmg, breastfeedmg plus bottle,
and bottle only were 13 8,375, and 38 7, respectIvely In the 6-12 months age group, the rate
ratIos for exclUSIve breastfeedmg, breastfeedmg plus bottle, and bottle only were 10 0, 14 0, and
19 9, respectIvely Tests of statIstIcal sIgmficance were not prOVIded The authors note that some
ofthe hIgher mortalIty assocIated WIth bottle feedmg was an artIfact because of the mclUSlon of
low weIght mfants for whom supplementary nulk was medIcally prescnbed The results also
showed that those Infants gIven bottles m addItIon to bemg breastfed had mortalIty rates SImIlar
to those who only receIved a bottle Once bottle feedmg began, breastfeedmg appeared to offer
no protectIon agaInst mortalIty The results show an mverse asSOCIatIOn between mfant mortalIty,
faIntly mcome, envIronmental factors, and medIcal care famIlIes WIth hIgher mcomes, better
household sanItatIon, and greater access to medIcal care were also more lIkely to use bottles and
had greater mortalIty nsks ThIs suggests that the dIfferences m Infant mortalIty observed were
attnbutable to bottle feedmg and mappropnate use of supplementary foods

METHODOLOGICAL ISSUES Neonatal deaths and hvmg chIldren under 4 weeks ofage were
excluded to aVOId some of the bIaS caused by reverse causahty RIsk ratIos were not adjusted for
potentIal confoundmg factors, though bottle feedmg was assocIated WIth lugher famIly mcome
and maternal educatIOn Tests of statIstical SIgnIficance were not prOVIded

SETTING
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Molteno CD, Kibei MA Postneonatal mortailty m the Matroosberg D,v,sIOnal Council area of
the Case Western Health RegIOn South African Med J 1989,75 575-578

COUNTRY

SETTING

DESIGN

South Afnca

Urban

Case-control Cases (n=49) black mfants who dIed WIthm a 12-month penod The
selectIOn of controls was not clearly presented

BREASTFEEDING DEFINITION None

OUTCOME MEASURES MortalIty

RESULTS ThIrty-three percent of the mfants who dIed had not been breastfed compared to 7% of
the controls (p<0 001) However, these figures were not adjusted for reverse causalIty or
potential confoundmg factors Cases were more lIkely to have had a number ofproblems that
were assocIated wIth nsk ofmortahty such as low bIrth weIght, a larger famIly SIze, a father WIth
lower educatIon, a father m pnson, an mcomplete ImmumzatIOn record, or a famIly With sOCIal
problems They were also less lIkely to have belonged to a nuclear famIly

METHODOLOGICAL ISSUES ThIS IS a methodologIcally weak study that does not control for
many factors that may be related to both mfant feedmg mode and nsk of mortalIty The study
does not account for reverse causahty

Smgh K, Srivastava P The effect ofcolostrum on Infant mortality Urban rural differentials
Health and PopulatIOn 1992,15(3&4) 94-100

COUNTRY

SETTING

DESIGN

India

Urban and rural
Cross-sectIOnal survey n = 826 mfants

BREASTFEEDING DEFINITIONS Knowledge and use of colostrum

OUTCOME MEASURES Neonatal and post-neonatal mortalIty

RESULTS Total neonatal mortalIty was 58% Total post-neonatal mortahty was 54%
Knowledge and use of colostrum was sigruficantly related to settmg More than halfof urban
mothers dId know about and feed colostrum to theIr newborns In contrast, m rural areas nearly
three-quarters of mothers dId know about and feed colostrum to theIr newborns To examme the



OUTCOME MEASURES MortalIty

BREASTFEEDING DEFINITIONS: Not prOVIded

Hanson LA, AshrafR, Zaman S, et aL, Breastfeeding IS a natural contraceptIve andprevents
dISease and death In Infants, linking Infant mortality and birth rates Acta Paedlatr
1994,833-6

Urban and rural

ReVIew artIcle

PakIstanCOUNTRY

DESIGN

SETTING

METHODOLOGICAL ISSUES. The authors faIled to control for reverse causahty LIttle
informatIon IS prOVIded about how mortality data were collected Although analyses were
stratIfied by SOCIOeCOnOmIC status, other potentIal confounding factors were not controlled

aSSOCIatIOn between colostrum use and mortahty, the data are stratIfied by three SOCIoeconomIC
groups, (lugh, medIUm, and low) and urban rural settmgs In the urban lugh SOCIOeconomIC
group, no neonatal deaths were found m the group that used colostrum and 4 26% of neonates
dIed m the group that dId not use colostrum Comparable post-neonatal deaths were 1 67% and
5 32% In the rural hIgh SOCIOeconomIC group, no neonatal deaths were found among the group
that used colostrum and 8 2% of neonates dIed In the group that dId not use colostrum In the
urban middle socIOeconOmIC group, 2 17% of neonates died m the group that used colostrum
compared to 5 69% ofneonates m the group that did not use colostrum Comparable post
neonatal deaths were 3 7% and 4 29% In the rural low socioeconOmIC group, 10% of neonates
dIed In the group that used colostrum compared to 17 39% of neonates In the group that did not
use colostrum Comparable post-neonatal deaths were 0 and 3 4% Tests of slgmficance were not
prOVIded

RESULTS: ThIs artIcle IS a reVIew ofthe relatIOnshIps between the contraceptIve effect of
breastfeedmg and the protectIve effect ofbreastfeedmg on chIld morbIdIty It descnbes how
breastfeedmg hnles mfant mortalIty to bIrth rates It also discusses the effect ofchangmg patterns
ofbreastfeedmg No new data are presented A strong argument IS made for the promotIOn of
breastfeedmg as a mechanIsm to reduce both mortalIty and bIrth rates

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



3 Infant/ChIld Growth and Nutrition (because of the positive effects of longer
birth mtervals)

No relevant artIcles were fOWld m the search on tlus tOpIC

4. Effect of Breastfeedmg on Child Development and Adult Outcomes
4.1 Effect of Breastfeedmg on Intellectual Development

Lucus A, Morley R, Cole TJ, Gore SM A randomized multlcentre study ofhuman milk versus
formula and later development m preterm mfants Archives DIS Child 1994, 70 F141-F146

COUNTRY

DESIGN

England

ProspectIve ChIldren (n=502) who were preterm and < 1850 g at bIrth and
followed for 18 months

BREASTFEEDING DEFINITION Banked breastmIlk versus speCIal preterm formula (Tnal A)
Banked breastmIlk and expressed maternal breastmIlk versus preterm formula and expressed
maternal breastmIlk (Tnal B) Both treatments were prOVIded to the mfants by nasogastnc tube

OUTCOME MEASURE Bayley psychomotor and mental development IndICeS at 18 months of age

RESULTS ThIS study was a randOmIzed tnal companng the effect of preterm formula or banked
donated breastmIlk The deSIgn IS partIcularly Important as It permIts the effect ofbreastmIlk to
be evaluated m a manner that IS not confoWlded by SOCIal and educatIOnal dIfferences between
mothers who chose to breastfeed and those who do not Two separate studIes were conducted and
the results reported m the follOWIng several artIcles In the first three-center study, mfants whose
mothers chose not to breastfeed were randomIzed to receIve a speCIal hIgh protem and calone
preterm formula or banked donor breastmIlk (Tnal A) Infants whose mothers chose to proVIde
expressed breastmIlk were randomly asSIgned to receIve as supplements the preterm formula or
banked donor breastmIlk to supplement maternal donor breastmIlk as needed (Tnal B) In Tnal
B, the proportIOn of breastmIlk prOVIded by the mother ranged from 0 to 100%, WIth a medIan of
53% There were no dIfferences In the proportIOn ofmaternal breastmIlk proVIded between the
two treatment groups In a separate two-center study, Infants whose mothers chose not to
breastfeed were randomIzed to receIve a regular term formula or banked donor breastmIlk (Tnal
A) Infants whose mothers chose to proVIde expressed breastmIlk were randomly assIgned to
receIve term formula or banked donor breastmIlk to supplement maternal breastmIlk as needed
(Tnal B) Thus WIthIn studIes, the tnals A and B can be treated Independently or combmed to
compare the preterm or term formulas versus the banked breastmIlk as the sole dIet or In
combmatIOn WIth maternal banked breastmIlk Banked breastmIlk was Judged to have a low



OUTCOME MEASURE Bayley psychomotor and mental development mdices at 18 months of
age

Lucus A, Morley R, Cole TJ, Gore SM, Lucas PJ, et aL, Early diet In preterm babies and
developmental status at 18 months The Lancet 1990,335 1477-1481

BREASTFEEDING DEFINITION Tenn fonnula versus speCIal pretenn formula as the entIre dIet or
as supplements to expressed maternal breastmilk Both breastml1k and fonnula were fed by
nasogasmc tube

ProspectIve ChIldren (n=377) who were pretenn and < 1850 gat buth and
followed for 18 months

England

DESIGN

COUNTRY

METHODOLOGICAL ISSUES IntervIewers who admimstered the Bayley Developmental Tests
were blInded as to the mfant feedIng status of the chIldren Although the deSIgn was mtended to
control for the process of self-selectIOn m chOIce ofmfant feedmg mode, the most mterestmg
results of the study were the compansons that broke thIS deSIgn and compared the banked
breastrmlk to tenn fonnula, whIch were treatments from two dIfferent studIes The extent to
whtch results from very low bIrth weIght mfants are representatIve of nonnal weIght mfants IS
unknown

energy content as compared to the pretenn fonnula and the dIetary reqUIrements of pretenn
mfants ChIldren who were fed the specIal pretenn fonnula had better outcomes m motor and
mental development at 18 months ofage as compared to clnldren who receIved a standard
fonnula (see next artIcle) Thus, the formula used m the present study was the "best" avaIlable
There were no sIgmficant developmental effects at 18 months between the clnldren receIvmg the
pretenn formula compared to the banked breastmIlk as eIther the sole dIet (Tnal A) or m
combmatIon With the expressed maternal breastmI1k (Tnal B) Male chIldren who had receIved
pretenn formula had a 76 pomt advantage on the Bayley psychomotor development test than
male chIldren receIvmg banked breastmIlk However, the confidence mtervals for thIS effect
crossed 1 and hence were not statIstIcally sIgmficant When the chIldren fed banked breastmIlk
and standard fonnula were compared (usmg data from both studIes and hence breakmg the
randomIzed deSIgn), chIldren fed banked breastmilk had sIgmficantly hIgher scores In thIs non
randomIZed companson, chIldren fed banked breastmIlk scored 88 pomts hIgher on the Bayley
mdex ofpsychomotor development as compared to those fed standard formula The dIfferences
for mental development favored chIldren fed banked breastmIlk compared to chIldren receIvmg
tenn fonnula but these dIfferences dId not reach statIStICal sIgmficance
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RESULTS The focus of the artIcle IS on the results companng the two formulas descnbed m the
preVIOUS study ThIS companson breaks the randomIzed desIgn as It compares results from two
dIfferent studIes The results showed that mfants who receIved only a specIal preterm formula as
compared to only regular full term formula had SIgnIficantly lugher scores on the Bayley Scales
ofMental Development and Psychomotor Development The scores for motor development were
15 pomts hIgher m mfants recelvmg the preterm formula and for Infants small for gestatIonal age
the dIfference was 23 pomts, whIch corresponds to nearly 1 5 standard devIatIon Infants fed the
preterm formula had a 6 pomt advantage m mental development, whIch was SIgnIficant at the
p<O 1 level However, a posteral power calculatIons show that the sample SIze was too small to
permIt detectIon of thIs advantage at the 5% level WIth a power of 80%, and the authors suggest
that a SIgnIficant effect on mental development may have been mIssed These results were
attenuated and no longer sIgmficant when the cluldren who had also receIved at least 50% of
theIr dIetary mtake from theIr mother's expressed breastmIlk m addItIOn to the formula were
mcluded m the analysIs Male mfants and those born small for gestatIonal age were particularly
vulnerable to the effects of early nutrItIOn on later mental and motor development The focus of
thIS artIcle IS on the companson of two Infant formulas and the authors do not comment on the
results that show the attenuatIOn of SIgnIficant dIfferences between the formulas when at least
50% ofthe dIet IS proVIde by human mIlk However, tlus latter findmg would suggest that the
nutnent qualIty of breastmIlk, despIte Its relatIvely low energy and protem content compared to
the preterm formula, compensates for the low nutrIent qUalIty of the term formula

METHODOLOGICAL ISSUES The compansons between preterm and term formula mvolve non
randomIzed treatments from two dIfferent studIes It IS possIble that dIfferences between the
chIldren and theIr famIlIes m the two studIes, WhICh occurred m dIfferent locatIOns, may have
confounded some of the results presented

Lucus A, Morley R, Cole TJ, LISter G, Lesson-Payne C Breast mIlk and subsequent
intelligence quotIent In chIldren born preterm. The Lancet 1992,339261-264

COUNTRY

DESIGN

England

ProspectIve ChIldren (n=300) who were preterm and < 1850 g at birth and
followed for about 8 years

BREASTFEEDING DEFINITION Maternal expressed breastmIlk exclUSIvely or m combmatIOn
WIth formula versus formula ProportIOn oftotal mtake proVIded by maternal breastmI1k

OUTCOME MEASURE IntellIgence quotIent (lQ) at 7 to 8 years of age

RESULTS ThIS study exammed whether havmg been fed breastmilk through a nasogastnc tube
early In lIfe was assocIated WIth mtellIgence quotIent at 7 to 8 years of age Because breastmI1k
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was delIvered to the Infant by nasogastnc tube, the authors were able to examme the effect of
breastnulk on subsequent mtellIgence rather than the process of breastfeedmg The results show a
sIgmficant dose-response m the proportIOn of breastmIlk provIded to the Infant and mtelligence
(p<0 05) The effect was greatest for the verbal scale where a 9 pomt dIfference was found
between those who consumed 100 percent breastmIlk compared to those mfants who consumed
no breastmllk ChIldren of mothers who chose to provide breastmllk but were unable to do so
had mtellIgence quotIents similar to chIldren whose mothers did not choose to provide
breastmllk Overall, dIfferences m mtellIgence quotIent between those chIldren who received
some breastmIlk and those who receIved none was 8 3 pomts The data were adjusted for
maternal education, social class, days the Infant was on a ventilator, and mfant sex, whIch were
also associated With mtellIgence quotient The effect of early breastmllk feedmg, however, was
stronger than any of these factors The effects ofearly breastmI1k feedmg on mtellIgence quotient
m preterm mfants are larger than those for full term Infants The authors suggest that preterm
Infants are especIally vulnerable to early nutrItIon

METHODOLOGICAL ISSUES: Mothers who provided breastmilk were of hIgher SOCIal class and
educatIonal level, whIch may be associated With parentmg attnbutes that are not completely
captured by these two measures The authors state that the results could be explamed by
dIfferences between the groups m parentIng skills or genetIcs even after adjustment for socIal
class and maternal educatIon

Morrow-Tlucak M, Haude RH, Ernhart CB Breastfeedmg and cogmtlve development m the
first 2 years oflife Social SCI Med 1988,26(6).635-639

COUNTRY. USA

DESIGN ProspectIve Inner City chIldren (n=229) who were considered at nsk for
developmental delay

BREASTFEEDING DEFINITION DuratIOn ofbreastfeedmg as a lInear vanable or categonzed as
follows 0, < 4 months, and > 4 months

OUTCOME MEASURE· Bayley Motor Development Test at 6 months, 1 and 2 years, and the
Home ObservatIOn for Measurement of the EnVIronment at 1 and 2 years

RESULTS TIns study exammed whether breastfeedmg was assocIated With dIfferences m mental
and motor development dunng the first 2 years ofhfe The results show that breastfeedmg was
assocIated With sIgmficantly mcreased scores on the Bayley Mental Development Index At 12
and 24 months scores were about 2 5 pomts hIgher for chIldren breastfed > 4 months as
compared to those breastfed < 4 months (p<0 001) Differences at 6 months were m the dIrectIon
offavonng breastfeedmg, but faIled to reach statIstIcal sIgmficance Mothers who breastfed were



more lIkely to be of hIgher educatIOn. older. and mamed Because these are also charactenstlcs
that mIght mdependently and POSItIvely mfluence chIld development. they were controlled for 10

the analySIS

METHODOLOGICAL ISSUES The authors state that there are two explanatIOns for the findmgs I)
that breastfeedmg has a dIrect beneficIal effect on chIld cogrutIve development or 2) that the
observed dIfferences are due to uncontrolled maternal SOCIal factors

Rodgers B Feedmg m mfancy and later abllzty and attamment A longltudmal study Develop
Med ChIld NeuroI1978;20 0421-426

COUNTRY. England

DESIGN ProspectIve Survey sample ofhve bIrthS (n =5362) followed for 15 years

BREASTFEEDING DEFINITION DuratIon of any breastfeedmg and duratIOn of bottle-feed109

OUTCOME MEASURE Tests ofpIcture mtellIgence and mechanIcal word readIng at 8 years of
age and scores for readIng attaInment, non-verbal abIlIty, and mathematIcal attaInment at 15
years of age

RESULTS ThIs study examIned whether breastfeedIng was assocIated WIth dIfferences m mental
and motor development at 8 and 15 years In a cohort of chIldren followed prospectIvely from
bIrth BreastfeedIng was found to be more common In famIlIes of hIgher SOCIal-class, hIgher
educatIOnal levels, and In famIlIes that showed greater Interest In the chIld's pnmary educatIon
MultIvanate analyses were performed to control for these potentIally confoundIng factors The
results show that breastfeedmg was asSOCIated WIth sIgruficantly mcreased scores In four of the
five outcomes examIned These Included pIcture mtellIgence m chIldren eIght years ofage (l 76
pomts), and non-verbal abIlIty (l 76 POInts), mathematIcs (l 55 POInts), and sentence completIOn
(1 73 POInts) In chIldren 15 years of age

METHODOLOGICAL ISSUES Although the authors controlled for all known potentIal
confoundmg factors, the fact that breastfeedmg was assocIated With other famIlIal attnbutes that
contnbute toward mtellectual development makes It dIfficult to rule out uncontrolled
confoundmg In the reported asSOCIatIOns



BREASTFEEDING DEFINITION. Breastfed versus not breastfed as assessed by medIcal records
DuratIon ofbreastfeedmg (1-12 weeks and> 12 weeks)

OUTCOME MEASURE Cogmtive abIlIty as assessed by the Raven Standard ProgressIve Matnces
and subtests ofthe Pnmary Mental AbIlItIes test

Green Le, Lucas A, Llvzngstone MBE, et al , RelatIOnship between early diet and subsequent
cogmtlve peiformance durzng adolescence BlOchem Soc Trans 1995,23 376S

England

RetrospectIve, n=432 subjects aged 11 to 16 years

COUNTRY

DESIGN

RESULTS: TIns study exammed whether breastfeedmg was assocIated With dIfferences m IQ
between 11 and 16 years ofage Breastfeedmg was assocIated WIth SOCIal class WIth 29% of
women m SOCIal class 1 (the lowest class) and 2 breastfeedmg and 83% ofwomen With hIgh
levels of educatIOn breastfeedmg FIrst born chIldren were also sIgmficantly more lIkely to be
breastfed Unadjusted results show breastfeedmg to be sIgmficantly and pOSItIvely assocIated
WIth IQ scores However, these dIfferences dIsappeared when analyses were adjusted for
potentIal confoundmg factors In these analyses, SOCIal class, bIrth rank, and maternal age were
sIgmficant The effect of breastfeedmg duratIOn was also assessed for the follOWIng breastfeedmg
categones 1) 1-12 weeks and> 12 weeks No SIgnIficant dIfferences m bIrth weIght, gestatIOnal
age, bIrth rank, chIld's sex, maternal age, maternal educatIOn, and SOCIal class were found
between the two groups A sIgmficant 6 pomt advantage m verbal IQ and a 5 4 pomt advantage
m reasomng IQ was found after adjustment for potentIal confoundmg factors for Infants breastfed
for> 12 weeks

METHODOLOGICAL ISSUES Authors controlled for known potentIal confoundmg factors, whIch
explamed the dIfferences between groups One strength ofthe study IS that It looks at the
relatIonshIp between breastfeedmg duratIon and development TIns IS lIkely to better control for
famIlIal factors that are assocIated WIth maternal deCISIOns to breastfeed and also contnbute
toward chIld development
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Fergusson DM, Beautrals AL, Sliva PA Breast-feedmg and cogmtlVe development m thefirs!
seven years oflife Soc SCI Med 1982,16 1705-1708

COUNTRY

DESIGN

New Zealand

ProspectIve, bIrth cohort of chIldren assessed at age 3 (n=1037), age 5 (n=997),
and age 7 years (n=954)

BREASTFEEDING DEFINITION Breastfed > 4 months, breastfed < 4 months, bottle fed

OUTCOME MEASURE Measures of mtellIgence at 3, 5, and 7 years The 3-year-old measure was
based on the Peabody PIcture Vocabulary Test, the 5 year measure on the Stanford Bmet
IntellIgence Scale, and the 7 year measure on the Weschler ChIld IntellIgence Scale Measures of
language development were also gIven at the 3 ages Measures ofartIculatIOn were gIven at ages
5 and 7 years

RESULTS ThIS study exammed whether breastfeedmg was aSSOCIated WIth dIfferences m 11
mdIcators ofmtelhgence and language development at ages 3, 5, and 7 years The unadjusted
results show that there was a tendency for test scores to vary WIth the duratIOn of breastfeedmg
among chIldren breastfed 4 months or longer On tests that had a standard deVIatIOn of 10, scores
among these chIldren were 1 90 to 555 (mean=3 84) pomts hIgher than bottle-fed clnldren
When the data were adjusted for 7 covanates (maternal mtellIgence, maternal educatIOnal level,
maternal trammg m chIld reanng, chIld expenence, famIly SOCIOeconomIC status, chIld's bIrth
weIght and gestatIOnal age) breastfeedmg was stIll sIgmficantiy aSSOCIated WIth hIgher scores
There was no sex-breastfeedmg mteractIOn, whIch mdicates that sexes do not respond dIfferently
to the effect ofbreastfeedmg on mtellIgence Adjusted scores were attenuated markedly as
compared to unadjusted scores, WIth the magrutude of the dIfferences reduced to 082 to 2 71
(mean= I 89) pomts

METHODOLOGICAL ISSUES The authors conclude that breastfeedmg may be aSSOCIated WIth
very small Improvements m mtellIgence and language development AlternatIvely, the dIfference
may have been due to the effects ofother confoundmg factors not entered mto the analySIS
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Rogan WJ, Gladen Be Breast-feedmg and cogmtlve development Early Hum Dev
1993,31181-193

BREASTFEEDING DEFINITION Breastfeedmg duratIon dIvIded mto four categones (short,
medmm, long, very long), bottle feedmg

METHODOLOGICAL ISSUES Although the authors controlled for all known potentIal
confoundmg vanables, mothers who chose to breastfeed also had charactenstics associated WIth
ChIld development that may explam the results

USA

ProspectIve, bIrth cohort ofchildren assessed at dIfferent ages up to age 5 years
(Imtlal n=855)

COUNTRY

DESIGN

OUTCOME MEASURE Bayley Scales ofInfant Development at 6, 12, 18, and 24 months
Subscales ofboth Mental and Psychomotor development McCarthy Scales at 3, 4, and 5 years
Report cards at third grade

RESULTS thIS study exammed whether breastfeedmg was associated With dIfferences m mental
and motor skIlls at vanous age mtervals up to 5 years ofage and With school performance m
thIrd grade The unadjusted results show that there was a tendency for the Bayley Mental
Development Index to be higher among breastfed Infants as compared to bottle fed Infants and to
be lugher among those breastfed Infants breastfed for longer duratIons After adjustment for
potentIal confoundmg factors, cluldren breastfed the shortest had scores I to 3 pomts lower than
those bottle-fed and 3 to 7 pomts lower than those breastfed the longest DIfferences, however,
were only sIgmficant at 24 months ofage The results from the Psychomotor Development Index
were simllar WIth a tendency for slIghtly hIgher scores among children breastfed for longer
duratIOns and With dIfferences among groups sIgmficant only at 24 months WIth respect to the
McCarthy Scale, children breastfed the longest had a tendency toward higher scores (2 to 4
pomts) as compared to chIldren breastfed the shortest These dIfferences were sIgmficant at 3 and
4 years, but only margmally so at 5 years DuratIon ofbreastfeedmg was margmally assocIated
With both EnglIsh and math grades at third grade However, after adjustment for potentIal
confoundmg factors, the dIfferences for EnglIsh were only margmally sIgmficant and were not
sIgmficant for math The dIfference between chIldren bottle fed and breastfed the shortest was
o17 pomts and between chIldren breastfed the shortest and breastfed the longest the dIfference
was 0 06 pomts The authors conclude that there were small but sIgmficant advantages for
breastfed chIldren on some subscales of the Bayley and McCarthy at all tlme pomts from 2
through 5 years of age ThIs advantage was more conSIstent for cogmtlve than motor slolls
(WhICh IS conSIstent WIth other studIes)

I
I
I
i
I
l
I
I
I
!
t
I
I
I
I
I
I
I
I



Pollock JI Long-term aSSOClQtlOns with mfantfeedmg m a clinically advantagedpopulatIOn
ofbabies Develop Med Child Neuro11994,36 429-440

COUNTRY

DESIGN

England

ProspectIve/retrospectIve, n=3838 chIldren born wIth a one-week penod m 1970
and assessed at five and ten years ofage

BREASTFEEDING DEFINITION ExcluSIve breastfeedmg for three months or more versus bottle
fed

OUTCOME MEASURES· Health, phYSICal, and developmental assessments at 5 years and

Intellectual assessment at 10 years

RESULTS· Thts IS a reasonably ngorous study that compared the phYSIcal, health and
developmental dIfferences between two cohorts of chIldren, those who had been exclUSIvely
breastfed for three or more months and those who had been bottle-fed Companson groups were
selected to mirumize the selectIOn of a dIsadvantaged bottle-fed group The potentIal
confoundmg effect of76 vanables was assessed and a hIerarchIcal regreSSIon procedure was used
to Identify and mclude m the final model potentIal confoundmg factors Adjusted odds ratIOS and
theIr 99% confidence mtervals were presented ExcluslVe breastfeedmg was pOSItively assOCIated
With both maternal and paternal educatIon and maternal attendance at prenatal classes and
negatIvely assOCIated With maternal smokmg At five years of age, a total of22 factors related to
medIcal hIstOry, phYSICal, and mental development were assessed The three mtellectual
development tests admirustered were a pIcture-based vocabulary test, drawmg a human figure,
and copymg a SImple deSIgn The authors estimate that usmg the two-taIled threshold for
sigruficance the expected number of chance asSOCIatIOns was 0 2 Ofthese 22 factors, only the
pIcture vocabulary test was sIgmficantly and pOSItIvely assOCIated WIth exclUSIve breastfeedmg
At 10 years of age, a total of24 medIcal, 7 phYSICal, and 8 mtellectual factors were assessed The
expected number of sIgmficant chance aSSOCiatIOns was 0 4 None of the medIcal or phYSICal
factors was assOCIated With mfant feedIng mode ExclUSIvely breastfed chIldren scored
sIgmficantly hIgher on four of the tests for Intellectual development LInear regreSSIOn on actual
scores showed that exclUSIvely breastfed mfants scored 2 6 to 3 5 pOInts hIgher m a population
mean of 100 on the BntIsh AbIlIty Scales for word defirutIOns (mvolvmg retneval and
applIcatIOn ofknowledge) , matnces, simiianties (mvolvmg reasonmg skIlls), and total score
(measunng overall perceptual and cogmtive abIlIty)

The authors conclude that the study supports the hypotheSIS that some aspects of mtellectual
attaInment can be demonstrated to be supenor among chIldren who were exclUSIvely breastfed
for at least three months compared to theIr bottle-fed counterparts-after early chrucally
dIsadvantaged bottle fed chIldren were excluded from the analySIS and remammg potentIal
confoundmg factors were controlled
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OUTCOME MEASURE Bayley Mental and Motor Developmental IndIces

BREASTFEEDING DEFINITION. Not breastfed, breastfed < 1 month, 1-3 months, > 3 months

BREASTFEEDING DEFINITION. Breastfed versus bottle-fed as assessed from hospItal dIscharge
records and home health VISIts

PopulatIon-based prospectIve/retrospective

Scotland

England

ProspectIve/retrospectIve, n=about 8,400 chl1dren born Wlth a one-week penod m
1970 and assessed at five years ofage

DESIGN

COUNTRY

OUTCOME MEASURE. The Enghsh PIcture Vocabulary Test, Copymg desIgns, and the Rutter
ChIld BehaVIOr Score ThIs artIcle IS a bnefreview ofa study by B Taylor and J Wadsworth
entitled "Breastfeedmg and cluld development at five years" Dev Med Cluld Neurol
1984,26 73-80 The source artIcle for tlus reVIew uses the same birth cohort descnbed m the
prevIOUS study and the follow-up data at five years of age The results show that the duratIOn of
breastfeedmg was asSOCIated With Improved scores on the three tests but that after controllIng for
potential confoundmg factors the aSSOCiation Wlth the Rutter Score became non lInear and only
margmally sIgmficant The asSOCIatIOns WIth the other two tests were attenuated but remamed
SIgnIficant The reVIewer suggests that the effects ofbreastfeedmg on development are lIkely to
be small and the author suggests perhaps statIstIcally as well as chmcally mSIgmficant

RESULTS The study populatIon consIsted of 846 first born smgletons born durmg a one-month
penod m 1986 of whom 592 were assessed for mental and motor development at 18 months of

METHODOLOGICAL ISSUES As WIth the other studIes m thIS area, breastfeedmg was assocIated
WIth other factors also assocIated WIth unproved chtld development and uncontrolled
confoundmg may explam the results found

DESIGN

Florey CD~ Leech Atlf, BlackhallAA lnfantfeedmg and mental and motor development at
18 months ofage mfirst born smgletons Inter J Epldem 1995,S21-S26

COUNTRY

Anonymous Breastfeedmg and child development atfive years Nutr Reviews
1985,43 173-174
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age PotentIal confoundmg factors controlled m the analysIs mcluded partner's socIal class,
maternal age, heIght, educatIon, cIgarette and alcohol consumptIOn dunng pregnancy, and the
mfant's sex, birth weIght, gestatIOnal age, and placental weIght Unadjusted analyses showed that
whole dIstnbutIOn of scores for mental outcomes for bottle fed chIldren shIfted to the left, whIch
suggests that whatever IS mfluencmg scores affects chIldren over the entIre range of mental
abIlItIes The unadjusted mean dIfference was 7 7 pomts (110 2 for breastfed and 102 5 for
bottle-fed chIldren) No consIstent dIfference was found for the motor development mdIces
RegressIOn analyses, WhICh controlled for potentIal confoundmg factors showed a sIgmficant
dIfference m mental developmental mdIces ofbetween 3 7 and 57 pomts dependmg on the
source of the Infant feedmg data, WhICh was not completely concordant for all chIldren

METHODOLOGICAL ISSUES. Breastfeedmg IS poorly defined and It IS not clear what the duratIon
of breastfeedmg was among the breastfed cohort Nonetheless, these data were not collected as
part of the study on mental and motor development but were aVaIlable from bIrth and early health
records Also, one psychologIst performed all the tests and was blmded to the Infant feedmg
mode

Uauy R, de Andraca I Human milk and breastfeedmgfor optimal mental development J Nutr
1995,1252278S-2289S

de Andraca I, Uauy R Breastfeedmgfor optimal mental development The alpha and omega
m human milk. World Review ofNutr Diet 1995, 78 1-27

These reVIew artIcles summanze the results ofmany ofthe studIes summanzed m thIs annotated
bIblIography They also dISCUSS speCIfic breastmilk components, partIcularly essentIal fatty aCIds
and research results that examme pOSSIble mechamsms whereby breastmI1k may have an effect
on later mtellIgence The artIcle concludes that all results companng breastfeedmg WIth bottle
feedmg need to be mterpreted cautIously because of the potentIal for confoundmg They suggest
that the effects of breastfeedmg are complex and related to both the nutntIOnal propertIes of
breasnmlk and the emotIOnal and bondmg factors assocIated WIth the process of breastfeedmg,
and theIr mteractIOn The artIcle concludes that the challenge In future studIes WIll be to establIsh
a conceptual framework that enables these separate and mteractIve effects to be dIsentangled
Also, that breastfeedmg should be conSIdered best unless proven othefWlse and that It IS
partIcularly Important m developmg countnes and among underpnvI1eged communItIes m
developed countnes
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4 Effect of Breastfeedmg on ChIld Development and Adult Outcomes
4.2 Effect of Breastfeedmg on Risk of Cancer

DavIS MK, Civets DA, Graudard BL Infantfeedlng and childhood cancer The Lancet
1988,August 13365-368

COUNTRY· USA

DESIGN Case-control, cases (n=201) were chtldren dIagnosed WIth chtldhood cancer
Controls (n=181) ofsImIlar age, sex, and area ofresIdence were randomly
selected from the commumty

BREASTFEEDING DEFINITION: DuratIOn ofany breastfeedmg categonzed as follows no
breastfeedmg, breastfed < 6 months, breastfed > 6 months

OUTCOME MEASURE Chtldhood cancer

RESULTS ThIS study exammed whether havmg been breastfed was assocIated WIth a decreased
nsk of chtldhood cancer The results show that compared to chtldren that had been breastfed > 6
months chtldren who were not breastfed or breastfed for < 6 months had sIgmficantly htgher nsk
of developmg cancer (p=0 023) As compared to breastfeedmg > 6 months the crude odds ratIOS
for no breastfeedmg or breastfeedmg < 6 months were 1 8 and 1 9, respectIvely The authors state
that adjusted odds ratIOS were SImIlar Increased nsk was largely the results ofmcreased nsk for
lymphoma Compared to chtldren who had been breastfed > 6 months, chIldren who had not
been breastfed or breastfed < 6 months had 5 to 8 tImes greater nsk of developmg lymphoma
(unadjusted p value = 0 023) However, when adjusted for maternal educatIOn, the p value
mcreased to 0 1

METHODOLOGICAL ISSUES Young chtldren > 1 5 years ofage were excluded from the study to
aVOId the pOSSIbIlIty ofreverse causalIty The small number of cases made It dIfficult to evaluate
the effect of maternal educatIOn, whIch was assOCIated WIth breastfeedmg and cancer nsk



Freudenhelm JL, Marshall JR, Graham S, Laughlm R, Vena JE, Bandera E, Mutl P,
Swanson M, Nemoto T Exposure to breastmllk m mfancy and the risk ofbreast cancer
Epidemiology 1994,5324-331

COUNTRY

DESIGN

USA

Case-control Cases (n=528) were women newly dIagnosed With breast cancer,
controls (n=602) were randomly selected from the communIty and frequently
matched for age

BREASTFEEDING DEFINITION Any breastfeedmg (yes, no) Breastfeedmg hIstones as an mfant
were obtamed from the subjects

RESULTS Thts study examIned whether havmg been breastfed as an mfant reduced a woman's
nsk of breast cancer The results show that havmg been breastfed was associated WIth a
sIgmficantly decreased nsk The adjusted odds ratIO was 0 74 (95 percent confidence mterval =
o56-0 99) The dIfference was found for both pre- and post-menopausal women The authors
conclude that early nutrIture m general and bottle feedmg In particular may relate to the
development ofbreast cancer m adult women

METHODOLOGICAL ISSUES The partICIpatIOn ofehgible cases and controls was low (about 50
1'ercent) Furthermore, only about halfof the cases and (,ontrols knew whether they had been
breastfed as mfants Thus, thIS study cannot be conSIdered truly commumty-based The authors
controlled for all known confoundmg factors

PotlSchman N, Brmton LA, Coates RJ, Malone DE, Schoenberg JB Letter re Fruedenhelm
et ai, Epidemiology 1995,6(2) 199-200

COUNTRY· USA

DESIGN Case-control Cases (n = 380) newly IdentIfied With premenopausal breast cancer,
controls (n = 311) randomly selected from the communIty

BREASTFEEDING DEFINITION Any breastfeedmg (yes, no) Breastfeedmg histones were
obtamed from subject's mothers

RESULTS ThIs study exammed whether havmg been breastfed as an Infant reduced a woman's
nsk of premenopausal breast cancer The results show that haVIng been breastfed as an mfant
was assOCIated With reduced nsk The magmtude of the reductIOn In nsk was Identlcal to that
found m Fruedenhelm et aI, for premenopausal women (odds ratIO = 0 76, 95 percent confidence
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BREASTFEEflING DEFINITION DuratIOn of exclusIve breastfeedmg a1ld any breastfeedmg

METHODOLOGICAL ISSUES As With the study by Fruedenhelm et al , the response rate for cases
and control was low

mterval = 0 54-1 08) The results show that havmg been breastfed was weakly protectIve for the
development ofbreast cancer as an adult

Case-control, Cases (n =297) were dIabetIc children < 15 years, controls
(n =792) were matched by age, sex, and place ofreSIdence

Sweden

DESIGN

RESULTS ThIs study exammed whether havmg been breastfed was assocIated With decreased
nsk of childhood msulIn dependent dIabetes The results show that there was no sIgmficant
dIfference m breastfeedmg history on nsk ofdevelopmg dIabetes In a subgroup analySIS It was
found that children dIagnosed dunng the Winter tended to have older mothers and to have been
breastfed for a shorter penod of time as compared to controls The authors suggest that among
these "epIdemIc" type cases that breastfeedmg mIght have a weak protectIve effect

COUNTRY

4. Effect of Breastfeedmg on Child Development and Adult Outcomes
4.3 Effect of Breastfeedmg on Other Outcomes

METHODOLOGICAL ISSUES. The authors exammed the data for many dIfferent subgroup effects
and found a slIght asSOCiatIon for one ofthese (Winter dIagnosIs, older mothers, and shorter
duratIOn of breastfeedmg) They dId not dISCUSS the mechanIsm by which the subgroup With
these charactenstIcs mIght be at greater nsk Overall, this study does httle to estabhsh an
aSSOCiatIOn between diabetes and breastfeedmg

Samuelsson U, Johansson C, Ludvlgsson J. Breast-feedmg seems to playa margmal role m
the prevention ofmsulm-dependent diabetes mellitus Diabetes Research and ClImcal Practice
1993,19 203-210
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Coalesce S, Griffiths A, Corey M, Smith C, Sherman P Infantfeedlng practices and ulcerative
colitIS In childhood BMJ 1991,3021580-1581

COUNTRY Canada

DESIGN Case-control Cases (n = 93) were chIldren wIth ulceratIve colItIS, controls
(n=138) were unaffected bIOlogIcal sIblIngs

r

BREASTFEEDING DEFINITION DuratIOn of exclUSIve breastfeedmg and any breastfeedmg, and
age of mtroductlOn of solIds

RESULTS The study exammed whether havmg been breastfed was assocIated WIth decreased
nsk ofulceratIve colItIS The results show that mfant feedmg practIces were not associated WIth
nsk of disease development

METHODOLOGICAL ISSUES The small sample size may have precluded findmg meanmgful
differences, however, the authors dId not perfonn ex post power calculatIOns to determme the
power of theIr study to have detected a slgruficant dIfference

BREASTFEEDING DEFINITION DuratIOn of exclUSIve breastfeedmg or any breastfeedmg,

Koletzo S, Sherman P, Corey M, Griffiths A, Smith C Role ofmfantfeedmg practices m
development ofChron's disease In childhood. BMJ 1989,298 1617-1618

RESULTS ThIs study exammed whether havmg been breastfed as an mfant was assocIated WIth
the nsk ofdevelopmg Chron's disease The results show that lack ofbreastfeedmg was a
slgruficant nsk factor for dIsease development Compared to chIldren who had been breastfed,
chIldren who had not been breastfed had three tImes the nsk (p< 0 002) Havmg had diarrhea m
mfancy was an mdependent nsk factor

METHODOLOGICAL ISSUES The authors dId not control for the POSSIbilIty of reverse causalIty,
e g that the disease could mfluence mfant feedmg patterns BIOlogICal SiblIngs were used as
controls and women tend to have SImIlar mfant feedmg patterns across theIr chIldren Thus, the
Issue ofwhy mfants who later became III were fed differently than theIr SIblIngs ments
mvestIgatlon and dISCUSSIon, whIch was lackmg m the artIcle
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Case-control Cases (n = 114) were chIldren < 18 years WIth Chron's disease,
controls (n=180) were unaffected bIOlogIcal slblmgs

Canada

DESIGN

COUNTRY



COUNTRY: USA

DESIGN· ProspectIve populatIOn-based Subjects (n=1170) were followed more than 65
years and cause-specIfic mortalIty documented

METHODOLOGICAL ISSUES The prevalence of respIratory allergy IS very hIgh even among the
breastfed chIldren, whIch the authors do not dISCUSS

ProspectIve, n=236 of WhICh 150 were followed untIl 17 years ofage

FmlandCOUNTRY

DESIGN.

BREASTFEEDING DEFINITION Breastfeedmg duratIOn categonzed as follows 1) > 6 months, 2)
1-6 months, 3) < 1 month or no breastfeedmg

OUTCOME MEASURE. AtopIC eczema, food allergy, respIratory allergy A chIld was conSIdered
atopIc If any ofthese three measures was dIagnosed

RESULTS ThIs study exammed the assOCIatIon between mfant feedmg mode and vanous atopIc
dIseases ChIldren were followed from bIrth and seen frequently dunng Infancy and agaIn at 1,3,
5, 10, and 17 years of age The results show that the prevalence of atopy throughout the follow
up penod was slgmficantly hIghest m the group that had lIttle or no breastfeedmg The
prevalence of eczema was lowest m the group breastfed the longest at ages 1 and 3 years The
prevalence of food allergy was hIghest m the group that had lIttle or no breastfeedmg between 1
and 3 years RespIratory allergy was most prevalent m the group that had lIttle or no
breastfeedmg The prevalence of respIratory allergy at 17 years of age for chIldren breastfed the
longest was 42 compared to 65 among chIldren breastfed the shortest or not at all The authors
conclude that breastfeedmg IS prophylactIC agamst atopIc dIsease throughout chIldhood and
adolescence

BREASTFEEDING DEFINITION DuratIOn ofbreastfeedmg categonzed as follows 0, 1-5,6-11,
12-36 months Breastfeedmg mformatIOn was obtaIned from the subject's parents WIthIn 10
years of the chIld's bIrth

Wmgard DL, CrlqUl MH, Edelstem SL, Tucker J, et ai, Is breast-feedzng m mfancy
assOCiated With adult longevity? Amer J Pubilc Health 1994,84(9).1458-1462)

Saarmen UM, Ka]osarn M Breastfeedzng as prophylaxIS agaznst atopic dISease Prospective
follow-up study until 17years old. The Lancet 1995 (October 21),3461065-1069
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RESULTS Tlus study exammed whether breastfeedmg IS assocIated WIth mcreased longevIty m
adulthood After adjustment for all known confoundmg factors, the results show a weak
aSSOCIatIOn between havmg been breastfed and mcreased longevIty among men No aSSOCIatIOn
was found for women Breastfeedmg was not assocIated WIth death from cardIOvascular dIsease
for eIther sex Death from aCCIdental mJury was mversely assocIated WIth breastfeedmg and
showed a dose-response WIth duratIOn ofbreastfeedmg m men only Tlus findmg IS probably the
result of chance as there IS no bIOlogIcally plauSIble explanatIOn for why havmg been breastfed
as an mfant would reduce nsk of death from mJury Overall the results do not provIde strong
eVIdence that breastfeedmg IS related to adult longeVIty

METHODOLOGICAL ISSUES TIns sample was restncted to mIddle class cluldren WIth access to
health care Therefore, dIfferences m health care are unlIkely to explam the findmgs The study
controlled for many potentIal confoundmg factors

50 Effect of Breastfeedmg on Maternal Health
5. 1 Effect of Breastfeedmg on Breast Cancer

Byers T, Graham S, Rzepka T, Marshall J Lactation and breast cancer Amer J EpldemlO
1985,121(5)0664-674

•
COUNTRY USA

BREASTFEEDING DEFINITION DuratIOn of breastfeedmg, number of mfants breastfed, reasons
for stoppmg breastfeedmg

RESULTS The results show a negatIve asSOCIatIOn between breastfeedmg and breast cancer
among premenopausal women only The relatIve nsk per 12 months of lactatIon was 0 6
(p<0 01) A dose-response was detected WIth mcreasmg duratIOns of breastfeedmg (p for trend =
007) Women's reports ofmsufficient mIlk were assocIated WIth mcreased nsk for breast cancer,
espeCIally m premenopausal women

METHODOLOGICAL ISSUES TIns IS the first study to raIse the Issue that a thIrd factor may be
related to both dIfficulty m breastfeedmg, whtch IS perceIved by mothers to be msufficient mIlk,
and breast cancer Ifthts were the case then breastfeedmg would not be protectIve ofbreast
cancer, but rather a marker that the thtrd factor related to breast cancer IS not present Many
subsequent studIes have attempted to address faIlure to breastfeed as a physIOlogIcal marker of
nsk rather than as a behaVIOral chOIce
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Case-control Cases =453 newly dIagnosed cases, controls =1365 women
selected randomly m the communIty

DESIGN



COUNTRY: USA

METHODOLOGICAL ISSUES: The study had suffiCIent statistIcal power to detect dIfferences m
nsk among premenopausal women

DESIGN Case-control (Multicenter study) Cases = 6888 (81 % ofelIgIble women),
Controls =8,216 (82% of elIgIble controls)

Case-control, Cases = 459, Control = 1091

AustralIaCOUNTRY

DESIGN.

BREASTFEEDING DEFINITION DuratIon ofbreastfeedmg (pnor to cancer dIagnosIs), reasons for
stoppmg breastfeedmg, medIcatIons used to prevent lactatIon, age at first lactatIOn

RESULTS Among all parous women who had ever lactated, the estImated relatIve nsk for breast
cancer was 0 97, a non slgmficant dIfference Among premenopausal women, a hIstory of
breastfeedmg was assOCIated WIth a slIght decrease m nsk ofbreast cancer The relatIve nsk IS
078 WIth 95% confidence mtervals of0 66 to 0 91 Total duratIOn ofbreastfeedmg was
assOCIated WIth a decrease m nsk of breast cancer (p<O 001) only among premenopausal women
Compared to women that never lactated, a cumulatIve total of> 24 months ofbreastfeedmg was
assocIated WIth a relative nsk of 0 72 Age at first lactation had an mdependent effect on nsk of
breast cancer Younger ages at first lactatIOn were assOCIated WIth a decreased nsk (p for trend
was 0003) The authors conclude "Ifwomen who do not breastfeed or who breastfeed for < 3
months were to do so for 4 to 12 month, breast cancer among parous premenopausal women
could be reduced by 11 percent, Judgmg from current rates If all women WIth chIldren lactated
for 24 months or longer, however, then the mCIdence mIght be reduced by nearly 25 percent
ThIS reductIOn would be even greater among women who first lactate at an early age"

BREASTFEEDING DEFINITION Total duratIon ofbreastfeedmg, average duratIOn per lIve born
chIld, total number of chIldren breastfed, average number ofchIldren breastfed, and length of
tIme the fIrst lIve born chIld was breastfed

Suskmd ~ Schofield F, Rice D, Bam C. Breast cancer and breastjeedmg Resultsfrom an
Australian case-control study Amer J EpldemlO 1989,130(2).229-236

Newcomb PA, Storer BE, Longnecker MP, et aI, LactatIOn and a reduced rISk of
premenopausal breast cancer New England Journal Med 1994,330(2) 81-7
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RESULTS A weak mverse aSSOCIatIOn between history of breastfeedmg and breast cancer was
found All confidence mtervals for both univanate and multIvanate analyses mcluded umty and
no overall tests of assoCIatIon between breastfeedmg and dIsease yIelded sIgmficant results

METHODOLOGICAL ISSUES The study had hmited statIstICal power to detect differences,
particularly for premenopausal women

Yoo K-~ TaJlma K, KurOlshl T, Hirose K, et ai, Independent protective effect oflactatIOn
against hreast cancer A case-control study In Japan Amer J Epldemlo 1992,135(7) 726-733

COUNTRY Japan

DESIGN· Case-control Cases=52l confinned by lustoiogical and chmcal exam, controls =
521 women With no lustory of breast cancer selected from the hospital

'II'"

BREASTFEEDING DEFINITION History ofbreastfeedmg (yes, no), total number ofbreastfeedmg
chIldren, average months of breastfeedmg/chl1d

London SJ, Coldltz GA, Stampfer MJ, et a/ , LactatIOn and Tlsk ofhreast cancer In a cohort of
us women Amer J EpldemlO 1990,132(1) 17-26

METHODOLOGICAL ISSUES Controls were selected from a hospItal-based populatIon and hence
may not be representatIve of the commumty Good SImultaneous adjustment for age, panty, and
menopausal status The study also restrIcted the analyses to parous women, whIch IS Important
because ofthe Importance ofage of first pregnancy on nsk of breast cancer

RESULTS Among parous women, the adjusted odds ratIO of breast cancer among women With a
pOSItive hIstory ofbreastfeedmg was 0 62 (95% confidence mterval 0 37-1 04) relatIve to no
breastfeedmg A sIgmficant trend ofdecreased nsk of breast cancer With mcrease average months
of breastfeedmg was observed (p<0 05) among premenopausal women only Premenopausal
women who had lactated for 7 to 9 months showed the lowest nsk of breast cancer (adjusted
odds ratIO::: 0 39, 95% confidence mterval 0 15-0 97)
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USA

ProspectIve for cancer outcomes, however breastfeedmg htstory was obtained
retrospectIvely n=89,413 parous female nurses aged 30 to 55 years

COUNTRY

DESIGN



RESULTS. No aSSocIatIOn between lactation and nsk of breast cancer was found

BREASTFEEDING DEFINITION DuratIOn ofexclUSIve breastfeedmg, any breastfeedmg, why
breastfeedmg discontmued, medIcatIOns to mlnbit breastfeedmg

Brmton LA, PotlSchman NA, Swanson CA, Schoenberg JB, et aL, Breastfeedmg and cancer
rISk Cancer Causes and ControI1995;6199-208

Case-control With a focus on premenopausal women « 45 y) Cases = 1,211
newly dIagnosed With breast cancer (86% of elIgIble cases) Controls = 1,120
contacted m the commUlllty through random dIgIt dIalmg (67% ofelIgIble)

USA

BREASTFEEDING DEFINITION Never breastfed, breastfed for the followmg lengths of time <1
month, 1-3 month, 4-6 month, 7-11 month, 12-17 month, 18-23 month, 24-35 month, 36-47
month,>48month,wrnmown

DESIGN.

COUNTRY

METHODOLOGICAL ISSUES The study lacked StatistICal power m that duratIOns ofbreastfeedmg
were short among most subjects

METHODOLOGICAL ISSUES Controlled for the possIbIlIty that breast cancer reduced
breastfeedmg Short breastfeedmg duratIon among the populatIon (only 6% breastfeedmg > 24
month) may have reduced StatIStICal power

RESULTS The overall findmgs are conSIstent With studIes that have shown breastfeedmg to be a
weak protectIve factor for breast cancer The relatIve nsk for> 2 week of breastfeedmg versus no
breastfeedmg was 0 87 (95% confidence mterval 0 7-1 0) Longer duratIons were associated With
decreased nsk The relative nsk for> 36 months was 0 72 (95% confidence mterval 0 5-1 1)
The relatIve nsk for> 72 week was 0 67 (95% confidence mterval 0 4-1 1) (p for trend = 0 04)
Subjects who were young at first lactatlon « 22 yrs) had lowest nsk Breastfeedmg was
assocIated With a greater reduction m nsk among subjects With a famIly history ofbreast cancer
(p for mteractIon =0 03)
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Brmton LA, Hoover R, Fraumem JF Reproductive/actors In the aetIOlogy 0/breast cancer
Br J Cancer 1983,47 757-762

COUNTRY USA

DESIGN Case-control Cases = 1,362, Controls = 1,250

BREASTFEEDING DEFINITION Any breastfeedmg, number ofbreastfeedmg cluldren

RESULTS The results show no aSSOCIatIOn between breastfeedmg lustory and nsk ofbreast
cancer The adjusted relatIve nsk IS 0 94, WIth 95% confidence mtervals that cross one

METHODOLOGICAL ISSUES No mformatlon on breastfeedmg duratIOn was avatlable Small
sample sIze may have hmlted statIstIcal power

....

BREASTFEEDING DEFINITION' Total duratIOn ofbreastfeedmg, ever breastfed, duratIon of
breastfeedmg for first and second bve born cluldren

Romleu I, Hernandez-AVIla M Lazcano E, Lopez L, Romero-Jaime R Breast cancer and
lactatIOn hIStory In Mexican women Amer J Ep,demlo 1966,143(6).543-552

METHODOLOGICAL ISSUES The hIgh proportIons ofpre-menopausal women and long duratIOns
ofbreastfeedmg among study subjects resulted m a large degree of StatIStICal power to test the
aSSOCIatIOns of mterest

RESULTS The results show that breastfeedmg was protectIve agamst breast cancer for both pre
and post-menopausal women Parous women who had ever breastfed had a cancer nsk of0 47
(95% confidence mterval = 0 30-0 73) compared to parous women who had never breastfed
DuratIOn of lactatIOn was also assocIated WIth a reductIOn m breast cancer nsk (test for trend
p<O 005) ThIS protectIve effect was stronger m post-menopausal women Among pre
menopausal women no mcrease m protectIOn was found after 3 months ofbreastfeedmg The
duratIOn of breastfeedmg was partIcularly Important for first born cluldren The duratIon of
breastfeedmg for the second chIld was smaller and SIgnIficant only among post-menopausal
women
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Case-control Cases (n =349) were newly dIagnosed WIth breast cancer Controls
(n = 1,005) were selected from the general populatIOn LactatIOn hIstOry was
obtaIned pnor to dIagnosIs of breast cancer

MeXICO

DESIGN

COUNTRY



BREASTFEEDING DEFINITION Total duratIon ofbreastfeedmg

BREASTFEEDING DEFINITION Total duratIon ofbreastfeedmg

METHODOLOGICAL ISSUES. ThIs study controlled for many potentIal confoundmg factors and
tested for mteractIons

Case-control Cases (n = 171) were mtervlewed WIthm three years of diagnosIs
Controls (n = 826) were selected from the general populatIon

Costa RIca

Case-control Cases (n = 4,599) were newly dIagnosed With breast cancer
Controls (n = 4,536) were women of slITular age selected at random from the
commumty

USA, multI-centerCOUNTRY

COUNTRY

DESIGN

RESULTS The results show that after controlhng for panty that the duratlon ofbreastfeedmg had
no aSSOCIatIOn With nsk ofbreast cancer

DESIGN

RESULTS The results show that compared to parous women who never breastfed, breastfeedmg
was protectIve agamst breast cancer A dose-response was found With decreased nsk With
mcreasmg duratIOn of breastfeedmg (p for trend < 0 01) The odds ratIO for never havmg
breastfed compared to breastfeedmg for more than 24 months was 0 67

METHODOLOGICAL ISSUES There were a small number ofcases, whIch may have hmlted
statIstIcal power to detect an aSSOCIatIOn

Rosero-BlXY L, Oberle MW, Lee NC ReproductIve hIStory and breast cancer m a populatIon
ofhIgh fertIlIty, Costa RIca, 1984-1985 Int J Cancer 1987,40.747-754

Layde PM, Webster LA, Baughman AL, et ai, The mdependent assocIatIOns ofpanty, age at
first full term pregnancy, and duratIOn ofbreastjeedmg wIth FIsk ofbreast cancer J Clm
EpldemloI1989,42(10) 963-973
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Ing R, Ho JHC, PetrakIs NL Umlateral breast-feedmg and breast cancer The Lancet 1977
(July 16) 124-127

COUNTRY Hong Kong

DESIGN RetrospectIve (n=2403) Chmese breast cancer patIents mcludmg 73 women who
had breastfed from one breast only

BREASTFEEDING DEFINITION Number of chIldren breastfed, average duratIon of breastfeedmg,
hIstory of breastfeedmg WIth only one breast, relatIve use of both breasts dunng breastfeedmg

RESULTS The unsuckled breast among women who only breastfed on one SIde had a fourfold
Increase m cancer nsk m postmenopausal older women (> 55 years ofage)

METHODOLOGICAL ISSUES· Tests of slgmficance are not proVIded

BREASTFEEDING DEFINITION DuratIOn ofbreastfeedmg Women who breastfed < 3 months
were used as the reference group

Thomas DB, Noonan EA and the WHO Collaborative Study ofNeoplaSia and Steroid
Contraceptives Inter J Epldemlo 1993,22(4) 619-626

METHODOLOGICAL ISSUES The authors used as a reference group women who had breastfed <
3 months to aVOid potentIal confoundmg assocIated WIth umdentIfied nsk factors that mIght
occur If the companson group consIsted of women who had lactatIOn faIlure However, to aVOid
thIS bIaS the authors may have madvertently mImmIzed theIr abIlIty to find an effect m that many

RESULTS No sIgmficant protectIve effect ofbreastfeedmg was found for any of the models
exammed These models mcluded pre- and post-menopausal women, age ofdIagnOSIs, women
WIth dIfferent numbers of hve bIrthS, or mean number of months that a women breastfed/cluld In
pre-menopausal women and those WIth two or more hve bIrthS, most nsk estImates assocIated
WIth breastfeedmg > 6 months, relatIve to women who breastfed < 3 months were> unIty, but
the 95% confidence mtervals mcluded one
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Case-control Cases (n=2336) were newly dIagnosed breast cancer patIents
Controls (n=14,900) were selected from the hOSpItal for reasons other than
gynecologIcal or assocIated WIth use oforal contraceptIves

MultI-natIonal case-control study (AustralIa, Germany, Israel, ChIle, Chma,
ColombIa, Kenya, MeXICO, The PhIlIppmes, thaIland)

DESIGN.

COUNTRY



COUNTRY· Estoma

RESULTS Breastfeedmg duratIon dId not have any effect breast cancer

BREASTFEEDING DEFINITION: DuratIon ofbreastfeedmg categonzed as follows 0, 1-6, 7-12,
13-24, > 25 months

Greece

Case-control Cases (n=799) were newly dIagnosed breast cancer patIents
Controls (n=2,470) were selected from the hOSpItal

DESIGN

COUNTRY

METHODOLOGICAL ISSUES Tlus study may have lacked statIstIcal power to detect an effect
because of the relatIvely short duratIons ofbreastfeedmg Nearly halfof both cases and controls
had only one chIld and only 17 percent had more than 2 children > one quarter of the cases
breastfed for longer than 12 month

DESIGN Case-control Cases = 362 newly dIagnosed cases, controls = 694 women
participatmg m a gynecologIcal screenmg program

studIes have shown that the protectIve effect ofbreastfeedmg m pre-menopausal women occurs
WIth short breastfeedmg duratIOns and IS not mcreased With longer duratIOns

RESULTS Although the aSSOCIatIOns are m the dIrectIOn ofa protectIve effect of breastfeedmg,
the dIfferences are small and not statIstIcally sIgmficant, even for long duratIOns of
breastfeedmg

Va/aoras VG, MacMahon B, rTlchopou/os D, Po/ychronopou/ou A LactatIOn and
reproductive hlStoTles ofbreast cancer patients m greater Athens, 1965-69 Int J Cancer
1969,4350-363.

BREASTFEEDING DEFINITION: Number ofparous women who never breastfed, mean duratIOn of
breastfeechng among those cluldren who breastfed, number of women who breastfed > 24
months

MacMahon B, Purde M, Cramer D, Hmt E AsSOCiation ofBreast Cancer RlSk With Age at
first and Subsequent Births A Study In the Population ofthe Estoman Republzc J NatIOnal
Cancer Institute 1982;69(5) 1035-1038.
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METHODOLOGICAL ISSUES Use ofhospItal-based controls may have mtroduced undetected biaS
m the study

Mayberry RM Age-specific patterns ofassociatIOn between breast cancer and rlSkfactors In

Black women, ages 20 to 39 and 40 to 54 Ann EpldemI011994,4.205-213

COUNTRY

DESIGN

USA

Case-control Among women < 40 years of age, cases (n=177) were compared to
controls (n=137) Among women 40 to 54 years of age cases (n=313) were
compared to controls (n=348)

BREASTFEEDING DEFINITION Total months of breastfeedmg defmed as follows > 8 months,
4-7 months, and <4 months

RESULTS The adjusted odds ratlO showed no asSOCIatIon between breastfeedmg and nsk of
breast cancer
METHODOLOGICAL ISSUES Small sample SIze may have hmlted the StatiStICal power to detect
an assoclatlOn

MacMahon B, Lin TM, Lowe CR et aL, Lactation and cancer ofthe breast A summary ofan
international study Bull World Health Organ 1970,42185-194

r

COUNTRY

DESIGN'

MUltI-COuntry (USA, England, Greece, Slovema, YugoslavIa, BrazIl, Tokyo,
Taiwan)

Case-control Cases (n=4,395) were newly dIagnosed breast cancer patIents
Controls (n=12,888) were selected from the hospItal

BREASTFEEDING DEFINITION Number ofparous women who never breastfed, mean duratIon of
breastfeedmg among those children who breastfed, number of women With long hfetlme hlstones
oflactatlOn (the preCIse cutoff depended on the country)

RESULTS. No conSIstent dIfferences m duratlOn oflactatlOn were found between women With
breast cancer and those Without breast cancer, after controlhng for panty

METHODOLOGICAL ISSUES Use of hospItal-based controls may have mtroduced undetected bIas
m the study



COUNTRY: ThaIland

BREASTFEEDING DEFINITION Vanes by study

BREASTFEEDING DEFINITION Ever breastfed, duratIon of breastfeedmg

ReVIew artIcle ofeXistIng studIes

COUNTRY.

DESIGN

RESULTS. Tlus reVIew artIcle concludes that breastfeedmg may reduce nsk ofbreast cancer
among women under 50 years of age Ofthe 10 case-control studIes revIewed, eIght found an
asSOCIation between breastfeedmg and reduced nsk and two faIled to show an effect FIve of
these studIes found a small protectIve effect of ever breastfeedmg but no trend of decreased nsk
With mcreased breastfeedmg duratIon Three studIes found decreased nsk m both pre- and post
menopausal women Where a protectIve effect was found, the adjusted odds ratIOS ranged from
o21 to 0 77 Of concern IS the fact that two large prospectIve cohort studIes have faIled to find
an asSOCIation between breastfeedmg and breast cancer nsk Although It would have been
helpful, the authors do not dISCUSS the dIfference m findmgs between case·control and
prospectIve cohort studIes Cohort studIes are generally conSIdered to be stronger than case
control studIes and the fact that two have now faIled to confirm the protectIve effect found In

case-control studIes IS troublIng

METHODOLOGICAL ISSUES Use ofhospItal-based controls may have mtroduced undetected bIas
m the study

DESIGN. Case-control Women were dIvIded mto three groups 1) normal (n=825), 2)
bemgn breast dIsease (n=162), and, 3) breast cancer (n=109)

Kelsey JL, Gammon MK, John EM Reproductivefactors and breast cancer Epldemlol
Reviews 1993,15(1)'36-47

RESULTS' In contrast to all the other studIes revIewed, women With breast cancer were less lIkely
to have breastfed as compared to controls, however, thIs asSOCIatIOn was not sIgmficant
Breastfeedmg m the control and bemgn breast dIsease groups was between 1 and 6 months
duratIon m contrast to a duration of7-12 months m the breast cancer group

Raksasook S The relatIOnship ofbreast cancer with panty and breastfeedmg In ThQl women
Southeast ASian J Surgery 1985,8(1) 23-30
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MacMahon B, Femlelh M Breast cancer m relatIOn to nursmg and menopausal hIStory J
Nat Cancer Inst. 1960,24 733-753

COUNTRY

DESIGN

USA

Case-control Cases (n=340) were selected from current cancer lIsts Controls
(n=340) were general surgIcal patIents matched for eIght vanables

BREASTFEEDING DEFINITION Total duratIOn ofbreastfeedmg, average duratIon ofbreastfeedmg
per chIld, proportIon ofmothers who have never breastfed, proportIOn of chIldren who have been
breastfed

RESULTS No conSIstent dIfferences m duratIon oflactatlOn were found between women WIth
breast cancer and those WIthOut breast cancer, after controllmg for potentIal confoundmg factors

METHODOLOGICAL ISSUES Use of hospItal-based controls may have mtroduced undetected bIas
m the study

5. The Effect of Breastfeedmg on Maternal Health
5.2 Effect of Breastfeedmg on Ovanan Cancer

Gwmn ML, Lee NC, Rhodes PH, Layde PM, Ruhm GL Pregnancy, breastfeedmg, and oral
contraceptives and the rISk ofepithelial ovaTlan cancer J elm Epldemlo 1990,43(6) 559-568

COUNTRY

DESIGN:

USA

Case-control, n = 436 cases and 3833 controls randomly selected from the
communIty

BREASTFEEDING DEFINITION Total months ofbreastfeedmg

RESULTS Among parous women, breastfeedmg was protectIve of ovanan cancer The relatIve
nsk was 0 6 WIth 95% confidence mtervals of 0 5 to 0 9 Further reductIOns m nsk were seen m
women who had breastfed for> 24 month Each months of breastfeedmg was assocIated WIth a
reduced nsk of2 4 percent Most of the protectIOn due to breastfeedmg occurred WIth the first
exposure



BREASTFEEDING DEFINITION Total months ofbreastfeedmg, 0-2 months or >3 months

BREASTFEEDING DEFINITION Duration ofbreastfeed1Og

COUNTRY. Austraha, Chile, China, Israel, MeXICO, PhIhpp1Oes, Thailand

USA

Case-control, n = 290 cases (68 percent of ehgible cases), n = 705 randomly
selected from the commumty and age-matched

DESIGN"

COUNTRY

RESULTS" The estlffiated relatIve nsk for breastfeedmg was 0 79 per year oflactatIOn (p=0 034)
Breastfeedmg more than 3 months as compared to 2 or less months was 10versely associated WIth
ovanan cancer, relatIve nsk = 0 694 and 95% confidence 10terval 0 503-0 959 (p=O 026) The
authors found that the magmtudes of the dummshed nsk from lactatIOn and other protectIve
exposures (e g pregnanCIes and oral contraceptives) substantIally exceeded those which would
have been expected solely on the basIS of theIr mlubitIOn of ovulatIOn ThIs suggests another
mechanIsm by which these events protect agalIlSt ovanan cancer

Rosenblatt KA, Thomas DB, and the WHO Collaborative Study ofNeoplaSia and SterOId
Contraceptzves Inter J Epzdemlo 1993;22.192-197

METHODOLOGICAL ISSUES Only 67 percent of ehgible cases were 1Ocluded, which suggests
that the results are not representative of women wIth advanced cases ofcancer The study
controlled for all known confound1Og factors

RESULTS The results show that nsk of ovanan cancer decreased WIth 1Ocreas1Og duratIOn of
breastfeed1Og, but after adJust10g for the number ofhve buths this trend was not sIgmficant A
sIgmficant reductIOn 10 nsk was found for women who breastfed for at least 2 month, but no
further reduction was found With longer term breastfeed10g The find10gs are conSIstent With
those of a meta-analySIS of 12 studIes that showed a slIght reductIOn 10 nsk aSSOCiated With short
term breastfeed10g and no further reductIOn 10 nsk assOCIated WIth longer term lactatIOn (see
Wluttemore et al , 1992)

RISch HA, Weirs NS, Lyon JL, Dalmg JR, Lift JM Events ofreproductive life and the
mCldence ofepithelial ovaTian cancer Amer J EpldemlO 1983,117(2) 128-139

DESIGN: Case-control Cases =393 newly diagnosed cases, controls =2,565 women hospItalIzed
10 the same hOSpItal for dIgestIve or nervous system dIsorders
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METHODOLOGICAL ISSUES Analyses were restncted to parous women only, WhICh IS Important
because pregnancy has an mdependent protectIve effect on ovanan cancer fisk Potential
confoundmg factors were also controlled

Whittemore AS, HarrIS R, Itnyre J, and the Collaborative Ovarzan Cancer Group.
CharacterIStics relatmg to ovarzan cancer risk Collaborative analysIS of12 US case-control
studies Amer J EpldemlO 1992;1361184-1203

COUNTRY USA

DESIGN· Case-control Used data from 2,197 ovanan cancer patIents and 8,893 controls
from 12 case-control studIes (6-hospital-based and 6 communIty-based)

BREASTFEEDING DEFINITION DuratIon ofbreastfeedmg

BREASTFEEDING DEFINITION DuratIon ofbreastfeedmg, ever breastfed

Booth M, Beral ~ Smith PRISkfactors for ovarzan cancer A case-control study Br J
Cancer 1989,60592-598

RESULTS In contrast to the results from the other studIes reVIewed, women who had breastfed
for more than two years had three tImes the nsk ofovanan cancer compared to women who
never breastfed (p<0 05)

METHODOLOGICAL ISSUES Analyses were restncted only to parous women, which IS Important
because pregnancy has an mdependent protectIve effect on ovanan cancer nsk Potential
confoundmg factors were also controlled
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Case-control Cases (n=235), controls (n=451) were selected from the hOSpItal

England

DESIGN

COUNTRY

RESULTS After adJustmg for panty, and oral contraceptIve use, parous women who ever had
breastfed had a lower nsk than dId those who never had breastfed The odds ratIOS were 073,95
percent confidence mterval 0 51-1 0 III the hOSpItal studIes, and 0 81, 95 percent confidence
mterval = 0 68-0 95 m the commumty-based studIes The percent nsk reductIOn per month of
breastfeedmg for the, first 6 months after delIvery, exceeds that for breastfeedmg after 6 months
thIS suggests that part of the protectIve effect of breastfeedmg may be through suppressIOn of
ovulatIOn There was also a trend ofdecreasmg nsk WIth mcreasmg duration of breastfeedmg



6. Economic Benefits

METHODOLOGICAL ISSUES Controls were selected from the hospItal, whIch may have
mtroduced undetected bIas

Levme RE, Huffman SL The economic value ofbreastfeedmg, the natIOnal, public sector,
hospital, and household levels- A review ofthe literature Center to Prevent Childhood
MalnutTltlon,1990.

ReVIew artIcleCOUNTRY

TIns paper develops a framework for the analySIS ofthe econOmIC value ofbreastfeedmg and to
the extent that data are aVailable dIscusses the actual costs ofbreastfeedmg versus formula
feedmg from four perspectIves 1) natIOnal, 2) publIc sector, 3) hospItal, and, 4) household It
also IdentIfies data gaps m the lIterature and recommends future research dIrectIOns The paper
focuses on the economIC consequences of Infant feedmg declSlons rather than the economIC
conSIderatIons that are mvolved m mfant feedmg deCISIons The authors argue that the relatIve
costs of breastfeedmg and bottle feedmg are expenenced at dIstmct levels and dIffer dependmg
on the perspectIve bemg exammed It concludes that data are madequate to proVIde quantItatIve
estImates ofa number ofcomponents of theIr economIC framework
At the natIonal level, the elements of costs ofbreastfeedmg mclude the potentIal loss of women's
productIVIty and economIC contnbutIOn (the opportunIty cost of breastfeedmg because of the
tIme mvolved and the need for a mother to be m close prOXImIty to her mfant) and the potentIal
loss of taxes from the sale oflocally-produced breastmIlk substItutes The costs of bottle feedmg
mclude the aggregate expendItures on breastmIlk substItutes and supplIes and the mfant and chIld
lIves lost because of Increased morbIdIty Although no data were avaIlable on the costs of
breastfeedmg, the costs ofbottle feedIng were well documented In terms ofthe cost ofreplacmg
breastmIlk Smce, these costs were estImated In dIfferent ways and used dIfferent assumptIOns, It
IS dIfficult to draw straight forward compansons (To denve comparable estImates, the cost of
breastmI1k substItutes would need to be calculated as a functIOn of the numbers of women
breastfeedmg and the duratIOns ofexclUSIve and partIal breastfeedmg, the cost of SubstItutes,
whIch Involves assumptIons about what the replacement product actually IS, and the nutnent cost
ofproducmg the breastmIlk ) EstImates for the replacement costs ofbreastmilk ranged from $1 g
mIllIon m SIngapore (based on a declIne m breastfeedmg prevalence over a nme-year penod) to
$16 mIllIon m the PhIlIppmes (based on a declIne m breastfeedmg prevalence over a ten-year
penod) Other authors have estImated the cost of breastmIlk substItutes If all breastmIlk were to
be elImmated, such as the estImate of $500 mIllIon annually for IndoneSIa Most of these
estimates do not mclude the nutnent cost to the mother of producmg breastmIlk
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At the publIc sector level, the costs ofbreastfeedmg mclude the costs ofbreastfeedmg promotIon
and the potentIal loss of tax revenues from local breastmllk substItute manufacturers The costs
of bottle feedmg mclude publIc expendItures for breastmIlk substItutes and supplIes, publIc
health care costs, faIntly plannmg costs, and mterest on debt mcurred by the ImportatIOn of
substItutes The evaluatIOn of publIc sector costs were lImIted by the paucIty of data on pubhc
expendItures related to breastfeedmg and need to make assumptIons about the health and fertIlIty
benefits to denve costs No data were avaIlable on the potentIal loss of tax revenues from local
breastImlk substItute manufacturers nor on the debt mcurred by the ImportatIOn of substItutes
Breastfeedmg promotion campaIgns have been associated WIth costs of $1 to $11 per mother In
IndoneSIa, $40 millIon per year would be reqUired for dIarrhea treatment If breastfeedmg
prevalence declmed by 25% The authors estimate that Ifbreastfeedmg currently accounts for a
20% reductIOn m total world WIde fertilIty that thIs IS worth $65 mIllIon In IndoneSIa, It IS
estImated that an addltIonal $80 mIllIon per year would have to be spent on famIly plannmg If
breastfeedmg were to cease

At the hospital level, the costs ofbreastfeedmg mclude stafftralmng, educatIOn and support of
new mothers, and modIficatIon of the hospital to penmt roommg-m The costs of bottle feedmg
mclude staff tIme for preparatIOn and feedmg, expendItures on breastmIlk substItutes, bottles,
and other eqUipment, pharmaceutical supplIes, and mcreased hospital stay and health care costs
The data avaIlable to quantIfy these costs were not comparable, whIch made It ImpOSSIble to
amve at net calculatIons of costs However, data were avaIlable to show that the costs assocIated
With changes m hospItal practIces are offset by direct savmgs realIzed from such changes For
example, the follOWIng costs were summanzed 1) lobbymg/conferences ($51 per partICipant to
$600 per partICIpant), 2) staff trammg ($10 per partICIpant to $860 per partICipant), 3) lactatIon
counselIng $ 35 to $4 00 per partICIpant, and, 4) roommg-m (no cost) The savmgs were
summanzed as follows 1) reduced stafftlme because ofroommg-m ($420 per dehvery to $35
per day), 2) less Infant formula ($0 50/dehvery to $0 82/delIvery), 3) fewer bottles ($0 32 to
$0 60), and, 4) less oxytocm ($0 10/delIvery to 032/delIvery)

At the household level, the costs ofbreastfeedmg mclude maternal time, lost employment
opportumtIes, and mcreased maternal food consumptIOn to support breastfeedmg The costs of
bottle feedmg mclude expendItures on formula and other supplIes, caretaker's tIme for bottle
preparatIOn and feedmg, expenditures on health care for 111 chIldren, caretaker's tIme for care of
III chIld, loss of the chIld's potentIal productiVity and economIC contnbutlon to the household,
and expendItures assocIated WIth hIgher fertIlIty or mcreased use ofcontraceptives WhIle data
were not aVaIlable to quantify the opportumty costs of breastfeedmg, maternal employment
outSide the home was related to early supplementation of bottle feedmg m some urban settmgs
The tIme costs ofbreastfeedmg also need to be balanced agamst the tIme costs of bottle feedmg,
whIch one study has found to be three-times as tIme-mtenslve as breastfeedmg The costs of
mcreased maternal dIet to produce a given volume of breastmIlk were> the cost of formula The
costs ofbreastmllk substitutes were well documented and ranged from 8% ofthe mlmmum wage
III Yemen to 264% of the mlmmum wage m Nlgena These estImates assume that an adequate
amount of formula was proVIded, whIch may not be a realIstIC assumptIOn None of the costs
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mclude the cost of addItIOnal supplIes needed to bottle feed Data are not avaIlable to quantIfy
what may be the most Important economIC aspects of breastfeedmg, WhICh are the lower costs
assocIated wIth carIng for a SIck cluld and purchasmg medicmes, as well as the costs assocIated
With reduced fertIlIty

Huffman Set af , Assessment ofInfant Feedmg m Peru Chapter XIV Economic value of
breastfeedmg Wellstart InternatIOnal

TIns chapter compares the costs to the publIc sector ofbreastfeedmg promotion to the costs of
madequate breastfeedmg practIces m 1991 A workbook for asseSSIng the economIC value of
breastfeedmg m Peru IS prOVIded In AppendIx 3 of the document Overall the authors estimate
that $742,300 was spent m the publIc sector on breastfeedmg promotion and $463,200 was
denved from tax revenues from the domestIc production of mfant formula In contrast, current
publIc sector expendItures on health care costs assocIated With sub-optImal mfant feedmg were
as follows $946,800 for treatment of dIarrhea and acute respIratory mfectIOn, $50,400 for
mstItutIonal bottle feedmg, $541,400 for the costs ofoxytocm and glucose, and, $35,800 for
mterest on the external debt for the Importation of substitutes Overall, conservatIve estImates of
publIc expendItures assocIated With sub-optimal mfant feedmg cost the publIc sector over
$800,000 per year

The net costs to the publIc sector Include the costs of national and hOSpItal level breastfeedmg
promotIon actiVItIes and mass communIcatIon campaigns as well as savmgs denved from tax
revenues from domestically produced mfant formula The net cost was estImated as $742,000
and IS a functIon ofthe follOWing estImated costs $606,000 from the MlDlStry ofHealth budget,
$105,300 from the pubhc sector hospItal budgets, $31,000 for mass medIa campaigns from
PAHO, and savmgs of $463,000 m revenues from the taxes on salarIes on mfant formula
mdustry workers The costs of madequate breastfeedmg practIces were denved estImates of
"excess morbIdIty and mortalIty" NatIOnal level mortalIty data show that of the 7,279 mfant
deaths or 11% oftotal deaths were due to dIarrhea and 12,131 mfant deaths or 31% of total
deaths were due to acute respIratory mfection Usmg the relative nsks assOCIated With
breastfeedmg versus bottle feedmg for dIarrhea and acute respIratory mfectIon, the authors
calculated 7,012 excess deaths due to madequate breastfeedmg practIces for these two Illnesses
CalculatIons of excess morbIdIty from dIarrhea and acute respIratory mfectlon were based on
natIonal level data on the prevalence of these Illnesses, and the relatIve nsks ofbecommg III
Treatment costs asSOCiated With tlus excess morbIdIty were estImated from natIOnal level data
shOWIng that treatment IS sought for 25% ofdIarrhea cases and 50% ofrespIratory cases and data
on treatment costs for the two Illnesses These calculatIOns show the total cost of treatmg excess
cases ofdIarrhea and acute respIratory mfectIon was $4,733,750 Assummg that 20% of these
costs were born by the publIc sector, the authors calculate that thIs represented a cost of $946,750
or 3 7% of the MCH budget



The cost of bottle feedmg mfants m publIc mstitutIOns was estImated to be $58,660 WhICh
mcluded a cost of $17,700 for formula for newborns and $40,960 for formula for hospItalIzed
mfants Costs for oral glucose tolerance tests and methergme that may be unnecessary for
newborns who are breastfed ImmedIately after bIrth were estImated to be $541 420 The mterest
for the payment ofexternal debt for the purchase of mfant formula, subSIdIzed by the SWISS
Government, IS $35,777

The monetary value of deaths averted through optImal mfant feedmg practIces and bIrthS averted
because oflactatIOnal amenorrhea was not quantIfied

Huffman S, Steel A, Toure KM, Middleton E Economic value ofbreastfeedmg m Belize
Nuture Center to Prevent Childhood Malnutrition 1992

Country Belzze Nurture Center to Prevent Ch,ldhood MalnutrItIOn 1992

In thIS workmg paper, a workbook for assessmg the economIC value ofbreastfeedmg was used to
estImate the economIC value ofbreastfeedmg m BelIze The total cost ofbreastfeedmg promotIOn
was $84,000 per year and dId not mclude the cost of volunteers who work withm the program
The costs of bottle feedmg mclude both the dIrect costs to households and the publIc sector m
terms of formula and supplIes and the mdIrect costs that mclude excess mfant morbIdIty and
mortalIty and maternal fertIlIty that could be averted through optImal breastfeedmg practIces
The natIonal costs ofbottle feedmg were estImated to be $516,750 (assummg that 25% of
Imported dned mIlk was used for mfant feedmg) and $62,000 for mterest on the external debt
NatIOnal level data on the costs of bottles, teats, and other supplIes needed to bottle feed were not
avaIlable

Based on natIOnal level mfant feedmg data and the number of bIrthS per year, the dIrect
household costs ofpurchasmg breastmIlk SubstItutes were estimated to be $716,400 for non
breastfed mfants and $489,000 for partIally breastfed mfants

EstImates of the annual hOSpItal cost of bottle feedmg m the mam hospItal where one-trurd ofall
bIrthS occur was $175,000

IndIrect costs assocIated WIth excess morbIdIty from dIarrhea and acute respIratory mfectIon
were not estImated However, natIOnal data on the prevalence of these Illnesses, the treatment
ratehllness epIsode, and the cost of treatment of each Illness suggest substantIal costs assocIated
WIth excess morbIdIty Costs asSOCIated WIth reduced fertIlIty and envIronmental damage were
not quantIfied
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MelVille BF Letter to the editor Can low Income women In developmg countries afford
artzficlalfeedmg? J Trop Pedlatr 1991,37.141-142

ThIS letter eXamInes the monthly cost ofartIfiCIally feedmg a three-month-old mfant and
expresses the results as a percentage of the net monthly salanes for selected Jobs Data were

Almroth S, Greiner T. FAO Food and NutritIOn Paper The economic value ofbreast-feeding
Food andAgriculture OrganzzatlOn, Rome, Italy 1979

Jamaica

Ivory Coast and GhanaCOUNTRY

COUNTRY

Thts report summanzes the costs of breastfeedmg and bottle feedmg m two Afncan countrIes
The costs assocIated WIth breastfeedmg related to mcreased maternal nutrIent mtake and
opportumty costs Those assocIated With bottle feedmg were related to the purchase of breastnllik
substitutes, and other supplIes and tune were quantIfied at both the household and natIOnal level
Due to data lImItatIOns, the same estunates for household costs were used for both countrIes Of
rnterest IS the methodology used to estunate the tune costs of breastfeedrng and formula feedmg,
WhICh was based on natIOnal level data on wages and assumptIons about the amount of tIme
needed to prepare safe bottles and observatIOns on the length of tIme spent breastfeedmg The
results show that the cost of mcreased maternal consumptIOn to produce breastmIlk ranged from
$51 to $100 over a two-year penod dependmg on the foods chosen The costs offormula feedmg
over an eqUIvalent penod were based on the costs of substitutes, supplIes, and fuel and ranged
from $310 to $390 dependmg on the type ofsubstItute chosen The estImated opportumty costs
for breastfeedmg and artIfiCIal feedmg were $210 and $600 over the two year penod,
respectIvely Thus, breastfeedmg rather than artIfiCIal feedmg for two years could save the
average famIly between $600 to $730

At the natIonal level the authors show that unports ofbreastmilk substItutes accounted for only
one percent of the total volume ofbreastmIlk produced EstImates were made for the economIC
unpact of a hypothetIcal change m feedmg patterns m terms of mcreases m cost and foreIgn
exchange used to purchase substItutes EstImates of the number ofchIldren malnounshed as a
result of sub-optImal practIces were calculated The actual costs of rehabIlItatIon were not made
The authors note that the mdIrect costs of bottle feedmg that are most Important at the natIOnal
level because ofmcreased morbIdIty and fertIlIty cannot be quantIfied m monetary terms
Overall thIs paper contrIbutes to the theoretIcal development of a model to estImate economIc
Impacts In partIcular, It pomts out that the costs and benefits ofbreastfeedmg dIffer at dIfferent
levels ofanalySIS and attempts to quantIfy the opportumty cost of breastfeedmg and bottle
feedmg The data used are outdated and no longer useful
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collected dunng the first four months of 1990 The cost was calculated at $43 3D/month (WIth
over 90% ofthe cost from purchasmg Infant formula) The cost of bottles, cookmg pot for
stenlIzatIOn, and fuel added another $3 40/month These costs constItuted 90%, 78%, 36%, 22%,
and 26% of monthly salanes for a household helper or mimmum wage worker, commumty
health aIde, clerk, regIstered nurse, and teacher, respectIvely The authors estImate that the
economIC cost of lost breastmllk because of the 17 percentage pomt drop m the number of
women fully breastfeedmg at 6 weeks resulted mover $200,000 worth of foreIgn exchange The
authors also CIte a study showmg that artIfiCial feedmg costs as much as feedmg a fanllly of five
WIth the basIc food basket ThIS artIcle dIscussed the nsks of contammated and dlluted formulas
to mfant health but does not quantIfy these nsks

Rohde JE Mother milk and the IndoneSian economy A major national resource Indian J
Pedlatr 1981,48 125-132

Rohde JE Mother milk and the IndoneSian economy A major national resource J Trop
Pedlatr 1982,28 166-174

COUNTRY· IndoneSia

These artIcles estImate the economIC value of breastmIlk to the IndoneSian economy and
conclude that breastfeedmg currently contnbutes $520 mIllIon/year to the economy, WhICh
amounts to 10% of all exports, 2 5% ofthe total natIonal budget, and about 1 5% of gross
natIOnal product To amve at these estImates, the author estImates the followmg 1) the volume
ofbreastmIlk produced by breastfeedmg mothers/year, 2) the cost ofpurchasmg the extra
nutnents (calones and protem) to produce thIS breastmIlk, 3) the cost ofpurchasmg an eqUIvalent
volume of formula, 4) the cost ofreduced medIcal treatment for dIarrhea cases prevented/year,
and, 5) the cost of mcreased famIly planmng servIces/year needed to replace the contraceptIve
effect of lactatIOnal amenorrhea prOVIded by current breastfeedmg practIces The volume of
breastmIlk produced per year IS estImated by multlplymg the average dally mllk volume by the
duratIOn ofbreastfeedmg for urban and rural women ThIs volume ofmIlk IS compared to the
cost ofpurchasmg mfant formula, whIch would be about $500 mIllIon To amve at the net value
of thIS breastmllk, the protem and calone cost ofproducmg tms breastmilk IS subtracted Usmg a
figure for the effiCIency ofconverSIOn of 90% for calones and 55% for protem, and nee and
tempe as the food source, the author calculates that It costs about I mlllIon/year to produce
breastmIlk Thus, the net value of breastmilk produced/year was calculated at $400 millIon The
cost of bottles, teats, fuel, formula spOIlage, or refrIgeratIOn are not mcluded m these costs Nor
are the opportumty costs assocIated WIth breastfeedmg or formula feedmg, whIch the author
argues to be simllar

The author estImates the cost of reduced medIcal treatment for dIarrhea by assummg that a 25%
reductIOn In the prevalence of breastfeedmg would double the total cases ofdiarrhea, WhICh
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COUNTRY USA

McKlgney J. EconomIc aspects Amer J elm Nunr 1971;24 1005-1012

Lamm E, Delaney J, Dwyer J. Economy In thefeeding ofInfants PediatriC ClImcs ofNorth
America 1977,24(1)·71-84

JamaIcaCOUNTRY

currently accounted for one-thIrd of pedIatnc admIssIons to the hOSpItal Applymg the cost per
dIarrhea treatment, the author estImates that $40 ml1honlyear IS saved by current breastfeedmg
practIces An estImate that IS argued to be very conservatIve

The cost ofmcreased faImly planmng servIces per year needed to replace the contraceptIve effect
of lactatlOnal amenorrhea IS calculated as a functlOn ofcurrent mean duratlOns lactatIOnal
amenorrhea for urban and rural women and the number of urban and rural women currently
breastfeedmg, whIch proVIdes an estImate of the couple-protectIon years provIded ThIs estImate
shows that 45 mIllIon couple years of contraceptIOn are provIded annually Usmg the cost of
provldmg a year ofcontraceptIve protectlOn, an annual cost of $80 ml1hon m savmgs IS
estImated

This article compares the cost ofpurchasmg Infant formula to the nutrIent costs ofproducmg an
eqUIvalent amount of breastml1k Three different dIets are used to estImate the cost ofproducmg
breastml1k, a low, mtermedIate, and hIgh cost diet LikeWise, three different artifiCial Infant
feedmg modes are used for estImatmg the cost ofInfant formula The estImates show that the
cost of breastfeedmg ranges from $0 54 to $3 78 per week whIle the cost ofpurchasmg an
eqUIvalent amount ofbreastml1k ranges from $0 76 to $554 per week The author argues that
there IS a defimte nutnent cost advantage for breastfeedmg as compared to artIfiCIal feedmg,
whIch although small on a weekly basIS, IS sIgmficant on an annual basIS, especIally for poor
famihes These estimates also used an extra I DOD/day calones needed to support lactatlOn rather
than the current figure of600/day, whIch would reduce the nutrIent cost ofbreastfeedmg by
another 40% The author suggests that "economy" m the nutnent cost of breastfeedmg can be
achIeved by purchasmg cheaper foods, whIch would not have nutntIOnal costs to the mother
However, "economy" In Infant artIfiCIal feedIng can only be achIeved through over dl1utIon of
formula, wmch would have senous adverse effects on the Infant

ThIs artIcle examIned the cost of feedIng vanous breastmI1k substItutes dunng Infancy versus the
cost of feedmg a breastfeedmg mother The costs ofbreastml1k substItutes ranged from
$133/year for evaporated mIlk-com syrup to $276/year for ready-to-serve SImllac The costs of
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purchasmg food to meet the addItIOnal dmly recommended dIetary mtakes for a lactatmg woman
ranged from $156 to $2811year, dependmg on the dIet chosen Food costs assocIated With
breastfeedmg depend on the choIce of foods purchased to meet the calonc demands of lactatIOn
The costs assOCIated wIth breastmI1k substItutes depend on type and form of the product and
source of supply rather than brand name Powdered or concentrated formulas are less expensIve
than ready-to-serve formulas Overall, food costs of dIfferent mfant feedmg patterns vary by as
much as 100%, however, accordmg to the data presented m thIs paper the ranges are SImIlar for
formula and breastfed Infants Both thIS and the preVIOUS artIcle look at the costs of breastfeedmg
based on theoretIcal estImates ofwhat lactatmg women need to consume to meet the addItIOnal
recommended dIetary allowances for lactatmg women rather than on the addItIOnal calones that
lactatmg women actually consume To the extent that breastfeedmg women actually consume
fewer addItIOnal calones/day than recommended, thIs would reduce the cost of the foods needed

to proVIde those calones

The calculatIOn for the cost of feedmg fonnula, Ignores the cost ofbottles, stenhzers, fuel, soap
and other Items needed to serve formulas m a safe and hyglemc manner The cost of mother's
tIme for both breastfeedmg and formula feedmg are not addressed The artIcle does not address
the medIcal and tIme costs assocIated wIth dIfferent morbIdIty rates between breastfed and
bottle-fed mfants

Larsen SA, Homer DR RelatIOn ofbreast versus bottle feedmg to hospztallzatlOn for
gastroenterztzs In a mzddle-class US populatIOn J Pedzatr 1978,92(3) 417-418

COUNTRY USA

ThIs artIcle compared mCldence of breastfeedmg m chIldren hospltahzed for gastroententls WIth
a larger populatIOn of healthy chtldren dIscharged from the nursery Subjects were members of
Katser-Permanente health mamtenance orgarnzatIOn All Infants admItted to the hospital WIth
acute gastroententis between 1973-1975 were IdentIfied (n=107) Infant feedmg method, defined
as breastfeedmg versus bottle-feedmg, was ascertamed from medIcal records or by contactmg the
parents To test the sIgmficance ofmfant feedmg mode and nsk ofhospItahzatIOn, only those
mfants under 6 months of age born m the Kalser-Permanente hOSpItal were used m the analysIs
(n=35) To determme the prevalence ofbreastfeedmg by age m the general Kaiser-Permanente
populatIOn, a random sample of 10% ofbuths dunng the study penod were selected for follow
up ThIS random sample survey showed that the prevalence of breastfeedmg among Infants < 6
months ofage m the non hospltahzed populatIon was 28% Both age and Infant feedIng mode
were aSSOCIated With hospitalIzatIOn The results show that of the 35 Infants admItted to the
hospItal, only one was bemg breastfed at tIme of admISSIon The lower than predIcted mCldence
ofhOspItalIzatIOn m the breastfed Infants was slgmficant at the p<O 01 level The authors do not
report actual relatIve nsks ofhospItahzatlOn nor the cost of hOspItalIzatIOn, wluch are needed to
quantify the economIC benefits of breastfeedmg
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Jarosz LA Breast-feedmg versusformula. Cost comparISon Hawall Med J 1993,52(1) 14-17

Country USA

Thts artIcle compares the cost of two months ofeIther exclusIve breastfeedmg or formula-feedmg
ofa hypothetical healthy, full-term newborn m HaWaiI CalculatIOns are based on several
assumptions I) Infant weIght at 1 month and 2 months, wmch are based on NCHS medIans for
male Infants, 2) dIetary energy needs, wmch are assumed to be slml1ar to and based on
reqmrements set forth by the NatIonal Academy of SCIences, 3) the energy content ofartIficIal
formula, and, 4) the cost of the maternal dIet to produce the Infant's energy requrrements m
breastml1k, usmg an assumed effiCIency ofconvertmg trns food mto breastml1k of 80% Two
dIfferent food spendmg plans specIfied by the US Department ofAgnculture were used, a thnfty
plan and a moderate plan Food Items were pnced and the lowest-pnced brand of each formula
type (powder, concentrate, etc) was used to calculate formula costs Also, the lowest pnce brand
was used to pnce maternal foods A total of36 dIfferent artIfiCIal ml1ks and 29 maternal foods
were pnced The results show that even the moderate maternal dIetary plan was 39% less
expenSIve than the cheapest formula The dIfference m cost mcreased substantIally when mgher
pnced formulas were used For example, the lowest pnce concentrated formula cost twice as
much as the moderate food plan and three times as much as the thnfty food plan over the two
monthpenod

Tuttle CR, Dewey KG Potential cost savingsfor Medl-Cal, AFDC, Food Stamps, and WIC
programs associated With Increasmg breQSt-{eedmg among low-mcome Hmong women m
Califorma. J Amer Diet Assoc 996,96'885-890

COUNTRY USA

Thts artIcle calculates the theoretical savmgs because ofdecreased use of formula, decreased
morbIdIty, and decreased fertlhty on pubhc welfare costs The ImphcatIOns for four pubhc
welfare programs were analyzed for cost 1) MedICaid m Cahfornla, 2) AId to Famlhes With
Dependent Cmldren, 3) Food Stamps, and 4) Women, Infants, and Cmldren The authors report a
substantial savmgs assocIated With breastfeedmg The total savmgs per famIly over a 7 5 year
penod range from $3,422 to $4,944 or from $4,475 to $6,060 dependmg on the dISCOunt rate
used Most of the savmgs are due to decreased fertlhty m that the populatIOn studIed do not use
modem contraceptives and have a mgh fertlhty rate, With subsequent mgh pubhc welfare costs
These estimates are conservative m that they do not mclude the cost of maternal pennatal care or
delIvery or postnatal care assocIated With mcreased fertlhty The savmgs due to formula costs are
mIDlmal because ofrebates the State ofCallforma receIves from formula makers for formula



purchased WIth WIC vouchers Also, women who partially breastfeed under the WIC program
receIve both a full set of vouchers for formula and enhanced maternal package of food, whIch
mcreases the cost ofpartial breastfeedmg to the program

Fallot ME, Boyd JL, Oskl FA Breast-feedmg reduces mCldence ofhospital admissIOns for
mfectlOns In Infants Pedlatr 1980,65,1121-1124

COUNTRY USA

TIns artIcle compares the prevalence ofexclUSIve breastfeedmg among mfants < 3 months ofage
m the commurnty With the prevalence of exclUSIve breastfeedmg m sImIlarly aged mfants
hospItalIzed dunng the course ofone-year (n=136) The prevalence ofexclUSIve breastfeedmg
among two groups of Infants was exammed, those attendmg a hOSpItal clImc and those attendIng
pnvate practIces The prevalence of exclUSIve breastfeedmg was hIgher among those mfants
cared for m pnvate practIce (380%) as compared to those attendmg a hospItal clImc (13 5%) At
the tIme of admISSIOn, the prevalence of exclUSIve breastfeedmg among clImc and pnvate
practIce mfants was 85% and 13 8%, respectIvely Ofthe 136 mfants admItted, only 15 were
beIng exclUSIvely breastfed ChI-square analYSIS showed a sIgmficant under representatIOn of
exclUSIvely breastfed Infants among the hospItalIzed mfants The authors estImate that exclUSIve
breastfeedmg could have prevented 75 hOSpItal admISSIOns over one year at a savIngs of $50,000
TIns study does not control for other factors that could be related to both mfant feedmg mode and
nsk of dIsease such as exposure to household smoke, use ofday care, and other preventIve and
care gIvmg measures It has also been suggested that physIcIans may be less lIkely to hOspItalIze
a breastfed Infant

Daga SR, Daga AS Impact ofbreast milk on the cost-effectiveness ofthe speCial care umtfor
the newborn J Trop Pedlatr 1985,31 121-123.

COUNTRY IndIa

ThIS artIcle evaluates the cost-effectIveness of a specIal care unIt for low bIrth weIght newborns
over two one-year penods 1) one dunng WhICh newborns were breastfed from 8 am untIl 8 pm
and formula fed dunng the mght and 2) one dunng WhICh over 95% of mfants were exclUSIvely
breastfed and the remalmng 5% were gIven breastrmlk for most of theIr feeds Only mortahty
after 3 days was conSIdered A reductIOn m costs assocIated With the purchase of formula and
medicmes from $0 75 to $040 per bed per day was found The average stay m the hOSpItal
declIned from 11 4 to 9 06 days Total mortalIty declIned from 38% to 16% as dId the mortalIty
rate by bIrth weIght category The authors argue that the Improvements seen were due to
mcreased breastfeedmg as no new diagnostIc or therapeutIc eqUIpment was purchased and that
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the tIme penod was too short for Improvements m staff expenence to have resulted m reduced
mortality

Cohen R, Mrtek MB, Mrtek RG ComparISon ofmaternal absenteeISm and mfant Illness rates
among breast-feedmg andformula-feedmg women m two corporatIOns Amer J Health
Promote 1995,10148-153

COUNTRY: USA

Thts study used an observatIonal desIgn to study the effect ofmfant feedmg practIces on Infant
Illness and maternal absenteeIsm over a one-year penod Two groups ofwomen were studIed 1)
those employed at a utIlity company and 2) those employed at an aeronautIcs corporatIon Both
compames had on-sIte lactatIon programs A total of 101 mother/mfant paIrs were studIed m
whIch breastfeedmg was the feedmg mode m 59 of the cases and bottle feedmg was the feedmg
mode m 42 cases Entry mto the study was voluntary, therefore, the results lack external valIdIty
Because the assocIatIOns found dId not dIffer by company, the compames are combmed for
presentatIon of results Breastfeedmg mothers had hIgher levels ofeducatIOn and salanes as
compared to formula feedmg mothers For example, over 80% of breastfeedmg mothers earned
more than $30,000 per year compared to 40% among the formula feedmg mothers Over 26% of
the breastfeedmg mothers earned more than $60,000 compared to 15% ofthe formula feedmg
mothers Ethrnc background was also sIgmficantly related to feedmg mode 74% of the formula
feedmg mothers were ASIan or Hispamc whIle only 28% ofthe breastfeedmg mothers were
ASIan or Hispamc The results show a sIgmficant sIx-fold dIfference m the nsk ofbecommg III
between breastfed and formula fed mfants A total of28% (28 out of 101) of the study Infants
expenenced no Illness dunng the study penod Thts "well babIes" group conSIsted of 86%
breastfed Infants (n=24) and 14% formula-fed Infants (n=4) A total of205 epIsodes of Illness
was reported among the rematmng 73 mfants Ofthese, the rates are sIgmficantly dIfferent from
those expected If there was not assocIatIon between mfant feedmg mode and Illness An
mSIgmficant dIfference was found by feedmg mode for mIld Illnesses that dId not reqUIre
mothers to mISS work (74% of all epIsodes for breastfed Infants and 57% ofall epIsodes for
formula fed mfants) However, of the 40 epIsodes that caused a one-day absence, absences were
two-tImes as frequent among the formula-feedmg mothers as compared to the breastfeedmg
mothers (26% versus 11% (p<0 05) No dIfference m feedmg mode was found for the rema1ll1ng
26 epIsodes of senous Illness that resulted m slgmficantly longer days of maternal absenteeIsm

TIns study does not control for other factors wlnch may be related to both mfant feedmg mode,
Infant Illness, and maternal absenteeIsm such as household smokmg and chIld care arrangements



Gryboskl XL Maternal and non-maternal time-allocatIOn to mfant care, and care durmg
mfant Illness m rural Java, Indonesia Soc SCI Med 1996,43 209-219

COUNTRY IndonesIa

The tIme costs of breastfeedmg as well as tIme costs for canng for III mfants have emerged as
Important consIderatIOns m quantlfymg the economIc value of breastfeedmg ThIs paper
descnbes maternal and non-maternal tIme allocatIOn to mfant care dunng symptom free days and
III days A longltudmal deSIgn ofrepeated household VISItS and observatIOn was used to record
the tIme spent m dally tasks The results show that mfants were fed by caretakers other than the
mother or by caretakers m addItIon to the mother on one-thIrd ofall study days The paper does
not present the data m such a way that the proportIon of tIme spent feedmg or devoted to III
Infants can be related to feedIng mode The author does show that WIthIn Infants, there was no
slgmficant difference between well and SIck days m the tIme spent breastfeedmg or the frequency
ofbreastfeedmg, mothers remuneratIve work outside or InSIde the home, or mmutes of Infant
care eIther by the mother or other care gIvers

Cohen RJ, HaddIX K, Hurtado E, Dewey KG Maternal activity budgets FeaSibility of
exclUSive breastfeedmgfor SIX months among urban women m Honduras Soc SCI Med
1995,41 527-536

COUNTRY· Honduras

In thIs study, data from two 12-hour m-home observatIons at 19 and 24 weeks postpartum are
used to estImate maternal tIme costs of exclUSIve breastfeedmg versus partIal breastfeedmg
mfants 4 to 6 months of age Two groups ofpartIally breastfeedmg women were consIdered
those that mamtamed nursmg frequency SImIlar to that ofan exclUSIvely breastfeedmg woman
and those that dId not The results show that the tIme spent breastfeedmg was SImIlar m both
groups of women and averaged about 75 mmutes per 12 hour penod One exceptIOn was that
multIparous women m the exclUSIve breastfeedmg group spent more tIme breastfeedmg at 24
weeks compared to women m the partIal breastfeedmg group When total tIme spent feedmg an
mfant was conSIdered (breastfeedmg plus preparmg and feedmg solIds) partIally breastfeedmg
women spent more tIme compared to exclUSIvely breastfeedmg women, except for multIparous
women at 24 weeks For example, at 19 weeks exclUSIvely breastfeedmg pnmlparous women
spent 71.±27 mmutes breastfeedmg compared to 99±40 and 108,±38 mmutes m the two partIally
breastfeedmg groups (p<O 01) ThIs companson underestImates the tIme spent prepanng baby
food as pnmIparous women were prOVIded baby food m Jars and dId not have to prepare It from
scratch TIme spent m other actIVItIes shows that both exclUSIvely and partIally breastfeedmg
women spent about 2 to 3 hours per 12 hour penod restmg, chattmg or watchmg teleVISIon
However, mothers expressed a preference for partIal breastfeedmg because they perceIved It to
be less tIme-demandmg The authors conclude that time barners were not a constramt to
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exclUSIve breastfeedmg m tlus populatIon, but that they were perceIved to be a bamer Such
perceptIons would be Important to address m programs to promote exclUSIve breastfeedmg

DavIS P. Time allocatIOn and mfant-feedmg pattern Women's work m the mformal sector m
Kampala, Uganda. Wellstart International's Expanded Promotion ofBreastfeedmg Workmg
Paper 1996

Horton S, SanghVl T, Phlillps M, Fiedler J, Perez-Escamilla R, Lutter C, Rivera A, Segall
Correa AM BreastfeedmgpromotIOn andPTlOTlty settmg m health Health Polley and
Plannmg 1996,11(2)·156-68

Brazil, Honduras, MeXICO

UgandaCOUNTRY

COUNTRY

ThIs paper exammes the cost-effectIveness of hospItal-based breastfeedmg promotIon programs
EffectIveness estimates are based on three hospItal-based programs m Brazil, Honduras, and
MeXICO Costs were determmed by estimatmg the costs assocIated With traImng, matermty ward
educatIOn and support, prenatal educatIOn, postnatal educatIOn, and eqUIpment Savmgs were
determmed by estImatmg the reductions m purchase offormula and changes m bIrthIng
procedures and drug use Cost-effectIveness calculatIons were based on estImated reductIOns m
mortalIty from acute respIratory InfectIons and dIarrhea Based on estimated mortalIty
reductIOns, the costs per disabIhty-ad]usted-hfe-year (DALY) gamed through mcreases m
breastfeedmg were estimated to range from $4 to $19, whIch were comparable to those gamed

Tlus paper descnbes the relatIonshIp between time spent m mfant feedmg and market work
actIvIties among women m the Informal sector m Kampala, Uganda The results show that
women spent a large proportion of time breastfeedmg therr mfants Out ofa 14 hour day, an
average of 3 7 hours was spent breastfeedmg Infants of all ages and 5 4 hours was spent
breastfeedmg Infants under the age of4 months In contrast, mothers spent neglIgIble amounts of
tIme feedmg other foods, whIch IS explained by the fact that this was usually done by someone
other than the mother The amount of time spent breastfeedmg (categonzed as hIgh, medIUm, and
low) was mversely and sIgmficantly related to the proportIOns of tIme spent m market actIVItIes
However, the amount of time spent m market actIVItIes (categonzed as hIgh, medIUm, and low)
was not assocIated With the proportIon of time spent breastfeedmg ThIs IS because the
proportIon oftlIDe spent m market actIVItIes and breastfeedmg vaned markedly by speCIfic
actIVIty Also, the amount of tIme spent on household chores was mversely and sIgmficantly
related to the proportIon of tIme spent m market actIVItIes, whIch suggests that household work
presents more ofa constraint on tIme aVailable for market actIVItIes than breastfeedmg
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from reductIOns m measles and rotaVIruS mfectIOn and > those for oral rehydratIon therapy The
cost ofbreastfeedmg promotIOn per bIrth ranged from $0 30 to $040 when the savmgs due to the
elImmatIOn of fonnula are mcluded and from $2 to $3 when the savmgs due to the elImmatIOn of
formula can no longer be used to offset the cost ofbreastfeedmg promotIOn

7. Environmental Benefits

RadfordA The ecological Impact ofbottlefeeding Baby Milk Action Coalztlon 1991 M,meo

RadfordA Breastmllk A world resource World Alliancefor Breastfeedmg ActIOn Penang,
MalaySIa. Undated M,meo

These papers summanze the ecologIcal Impact of bottle feedmg and provIde some quantItatIve
data from some countnes The estimates used to calculate cost estImates are not well descnbed
and denve from dIfferent countnes so that overall national and/or global costs cannot be
estImated Breastfeedmg IS vIewed as an ecologIcally sound actIvIty as It reqUIres no packagmg,
transport, or results m wastage as the mother produces exactly the amount ofmIlk the mfant
consumes Breastfeedmg IS also vIewed as a natural, renewable resource

Bottle-feedmg IS assocIated WIth a large number of Items, most of WhICh are not recycled and
result m envIronmental damage to produce These Items are related to those mvolvmg waste, the
daIry mdustry, processmg and transport, mappropnate use ofland and resources, and populatIOn
Items related to waste mclude the follOWIng I) tm plate for the productIOn of mIlk tms, 2)
plastIcs, rubber, and SIlIcon for the productIon of bottles and teats, 3) Increased use offemmme
hygIene products, and, 4) clean water and stenhzmg flUIds Examples gIven In thIS category of
Items mclude 4 5 mIllIon plastIC bottles sold m PakIstan In 1987, the 3,000 tons of paper that
would be saved on femInIne hygIene products If every mother m England were to breastfeed her
Infant, and the 73 kg of fire wood needed to stenhze water to formula feed an Infant for one year
The envIronmental costs of the daIry mdustry are Illustrated WIth respect to the number of cows It
would take to replace current breastmdk productIOn For example, the author CItes a study
shOWIng that It would take 135 mtllIon cows m IndIa to replace current breastmdk output Cows
also need pasture, whIch reqUIres cuttmg of trees WIth the resultant deforestatIOn and erOSIOn
Cattle also produce 100 mIllIon tons of methane per year, wluch IS an estImated 20% oftotal
annual methane emISSIOns NItrate fertIlIzers used In daIry feed productIOn also can contammant
ground water

ProceSSIng of Infant formula IS done under hIgh temperature condItIOns, whIch reqUIres fuel and
may result In aIr pollutIOn Transport of formula m the mternatlonal market also results In air
pollutIOn and fuel use
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Bottle-feedmg also contnbutes to mappropnate use of land and resources External debt IS
mcreased from Imported formula and supphes For example, m MozambIque It was estImated
that a 20% mcrease m bottle feedmg over a two-year penod would cost $10 mllhon for the
ImportatIOn of formula It was also calculated that the fuel requIred to boll water would use up
the entire resources from a major forestry project

Excess health care costs assocIated WIth bottle feedmg are also dIscussed The contraceptive
effects of breastfeedmg are dIscussed bnefly
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Table 1.1 The Effect of Breastfeedmg on Diarrhea

Author Country DesIgn BF Practices Effect SIZe Comment

Popkm etal, PhIhppmes ProspectIve <6mo Adjusted relatIve
1989 urban/rural EBF I rIsks for diarrhea

BF & hqUlds 2-3 RIsk greatest for
BF & foods 5-13 mfants <2 mo
NoBF 5-17 RR for mfants > 6

mo not SIgnificant
>6mo

Partial BF not slgmficant
NoBF

Brown et ai, Peru Prospective <6mo Adjusted relative
1989 urban EBF 1 nsks for diarrheal

BF & hqUIds 12-14 mCIdence
BF & milk 13-18 Relative rISks are
BF &sohds 16-18 hIgher for
NoBF 28-3 I prevalence

>6mo
PartIal BF 1
NoBF 12-15

Morrow et al , MexIco Prospective < 18mo Adjusted rate
1992 urban EBF 1 ratios for

Partial BF 3 mCldence of
NoBF 5 gIardIa mfectlOn

Mahmood et al , Iraq Case-control <6mo Adjusted relative
1989 urban EBF 1 nsks for

PartIal BF 03-121 hospItalIzatIon for
NoBF 367 severe dIarrhea

>6mo
Partial BF not slgmficant
NoBF

I
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Table 1 1 The Effect of Breastfeedmg on Diarrhea

Author Country DesIgn OF PractIces Effect SIZe Comment

Clemens et al , Bangladesh Case-control < 12mo Relative nsk for
1993 rural EBF 006 severe rotaVlruS

Partial BF 044 diarrhea
NoBF I Overall no

protective effect
12-24 mo ofBF for severe
Partial BF I rotavlrus
NoBF 29 mfectlOn m first

two yrs Authors
suggest that BF
temporally
postponed rather
then prevented
mfectlon

CozIly et ai, Ethiopia Cross-sectIOnal <6mo Unadjusted
1990 rural EBF I relative rIsks of

Partial BF 5 developmg
diarrhea
Effect only
signIficant m the
age groups 2-4
moand~mo

Mergraud et ai, Algena Case-control <6mo 01 Odds ratio for
1990 urban EBF I presence of

Partial BF campylobacter IS
stool Few mfants
> 6 mo breastfed

Ruben et aI, Denmark Prospective < 12mo MlsclasslficatlOn
1990 EBF and not significant maybe a

BF>FF versus problem Large
FF>BF and FF drop-out rate

HOWie et aI, Scotland Prospectlve/ <24mo Only study to
1990 retrospective BF>13 mo 66-168% show a protective

reduced effect after BF
BF<13 mo mCldence ceased

reference
group

Campbell and MeXICO Prospective <8mo not reported Breastfeedmg had
Latham, 1988 a slgmficant

protective effect,
but magmtude
cannot be
quantified from
data presented
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Table t. t The Effect of Breastfeedmg on Diarrhea

Author Country Design BF Practices Effect SIZe Comment

VanDerslIce et PhIhppmes Prospective <6mo PredIcted
ai, 1994 EBF 1 probabIlltles of

Full BF 1 dIarrhea
PartIal BF 13 Adjusted for
NoBF 25 potential

confoundmg
factors

Pame and USA RetrospectIve <6mo 15 Office VISIts/1 00
Coble, 1982 BF 121 mfantmo of

NoBF observatIon

Fergusson et al , New Zealand ProspectIve <4mo Calculated
1978 EBF 1 relatIve nsks for

NoBF 316 epIsodes of
dIarrhea

Cunnmgham et USA RetrospectIve < 12mo EpIsodes/1000
ai, 1977 BF 35 wkof

NoBF 69 observatIon Not
corrected for age
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Table 1 2 The Effect of Breastfeedmg on RespIratory Infection

Author Country Design BF Practices Effect SIZe Comment

Brown et aI, Peru ProspectIve <6mo Adjusted
1989 urban EBF 1 relatIve rIsk for

BF & lIqUIds 18 InCIdence of
BF & mIlk 14 acute
BF &solIds 27 resprratory
NoBF 4 I mfectlOn

>6mo
PartIal BF I
NoBF I 2

Fornan et aI, USA (AmerIcan <4mo Calculated
1984 IndIans) RetrospectIve EBF 03 relatIve risks

NoBF I from data
presented

< 12mo
EBF 05
Bottle-fed I

Cunmngham et USA Retrosepctlve < 12 rno EpIsodes of
al,1977 BF I I respIratory

Bottle-fed 56 mfectlonllOOO
wkof
observatIon

Fergusson et aI, AustralIa ProspectIve <4mo no effect
1978 EBF

NoBF

Kumaret ai, IndIa ProspectIve Rural EpIsodes/lOO
198J urban/rural 5-12 mo chIld moof

BF 76 observatIOns
BF and bottle 160 No effects

detected In
urban cohort or
among rural
mfants <4 rna
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Table 1.2 The Effect of Breastfeedmg on Respiratory Infection

Author Country DesIgn BF PractIces Effect SIZe Comment

Wnghtet ai, USA ProspectIve! 6 yrs Adjusted odds
1995 retrospectIve BF< 1 rno I ratIo of

NoBF 303 recurrent
wheezmg at6
yrs of age for
non-atoplc
chlldren only
No effect for
atoplc chlldren

Dewey et at, USA ProspectIve <12rno Adjusted
1995 BF 014 eplsodes!lOO

Formula fed 031 days atnsk

<12mo
BF Not SIgnIficant
Formula fed

Chen et ai, Chma RetrospectIve <18mo Adjusted odds
1988 EverBF 1 ratIo for

NeverBF 211 hospItalIzatIOn

Bohler et al , Bhutan Prospective 12-26 mo Odds ratlo
1995 PartIal BF 063

Weaned 1

Plsacane et al , Italy Cross-sectIOnal, <6mo Odds ratio for
1995 hospItal-based BF 022 hOSpItalIzatIon

NoBF 1 wlth pneumoma
or bronchlOlItls

<12mo Not slgmficant Odds ratlo for
BF hospItalIzatIon
NoBF for pertussls-

lIke Illness

Wnghtetal, USA Prospectlve! <4mo Adjusted odds
1989 retrospectIve BF> 1 rno I ratIo of

BF<4rno 1 7 wheezmg
durmg mfancy
Only age
mterval < 4 mo
was sl~mficant
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1 Infant Health

Table 1.3 The Effect of Breastfeedmg on OtitiS Media

Author Country DesIgn BF PractIces Effect SIZe Comment

Dewey etal, USA Prospective <12mo Adjusted
1995 BF 045 episodes/l 00

Fonnula fed 053 days atnsk

>12mo
BF Not sIgnIficant
Fonnula fed

Duncan et al , USA Retrospective < l2mo Adjusted odds
1993 revIew of BF> 6, suppl > 1 1 ratios for

medIcal records 6mo 73 85 recurrent otItIS
BF>4, suppl 54 72 medIa (first
4-6mo 39 61 column) and
BF> 4, suppl < acute otitIS
4mo media (second
No BForBF< column)
4mo



Table 2. 1 The Effect of Breastfeedmg on DIarrheal Mortality

Author Country DesIgn BF DefimtlOn Effect SIZe Comment

Vlctora et al , Brazll Case-control <2mo Adjusted odds
1989 EBF I ratIos presented

NoBF 233

< 12mo
EBF 1
AnyBF 42
NoBF 142

VIctora et al , BrazJl Case-control <12mo Age-adjusted
1992 EBF 1 relatIve rIsks

AnyBF 37 presented
NoBF 96

Yoon et ai, PhIhppmes ProspectIve <Smo Adjusted rate
1995 AnyBF ratIo presented

NoBF 97 No assocIatIOns
were found for
children 6-11
mo or 12-23
mo

Sachdev et al , IndIa Case-control, Q-6mo Adjusted odds
1991 hospItal based AnyBF I ratIos presented

NoBF 60

7-12 mo
AnyBF I
NoBF 26

13-18 rno
AnyBF I
NoBF I 8

I
I
I
I
I
I
I
I
I
I
I
I
I
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2. Infant Mortality
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2 Infant Mortality

Table 2.2 The Effect of Breastfeedmg on Respiratory Infection Mortality

Author Country Desmg BF Measure of Comment
DefimtIon Effect

Yoon et aI, PhllIppmes Prospective <Smo Adjusted rate
1996 AnyBF ratio presented

NoBF 57 No assOCiations
were found for

children 6-11
rno or 12-23
rno No
associations
were found for
acute lower
respIratory
mfectlon alone
for any age
mtervals

Vlctora et al, BrazIl Case-control <2mo Adjusted
1987 EBF 1 relatIve risks

AnyBF 22
NoBF 41

2-11 mo
EBF 1
AnyBF 13
NoBf 34



Table 2.3 The Effect of Breastfeedmg on All Cause MortalIty

Author Country DesIgn BF Measure of Comment
DefimtIon Effect

ShahlduIlah, Bangladesh Prospective <5y Adjusted
1994 Non supplBF 1 mortahty nsk

SupplBF 21

Retherford et Nepal Retrospective <18mo Adjusted
ai, 1989 NoBF 1 relative nsks

AnyBF 19

18-60mo
NoBF I
AnyBF 45

Plank and Chlle Retrospective 2-12 mo Rate/l 000
Mllanesl, 1973 EBF 292 surviVOrs

AnyBF 560 Unadjusted
Bottle 605 estlffiates

UsmgEBFas
3-12 mo the reference
EBF 138 category, the
AnyBF 375 relatIVe nsk for
Bottle 387 1-12 rno for

any or no BF
6-12 mo was 3
EBF 100
AnyBF 140
Bottle 199

I
I
I
I
I
I
I
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2. Infant Mortality
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2. Infant Mortality

Table 2.3 The Effect of Breastfeedmg on All Cause Mortality

Author Country Design BF Measure of Comment
DefimtJon Effect

HabIcht et al , MalaysIa RetrospectIve 8-28 days ReductIon In
1986 Full BF 686 deaths per 1000

PartIal BF 21 9 Infants per
addedrno of

2-6mo breastfeedmg
Full BF 249 Adjusted
PartIal BF Il2 estImates

7-12 rno
Full BF 34
PartIal BF I 7

Molbak et al , Gumea-Blssau ProspectIve 12-25 rno RelatIve
1994 BF 1 mortality

Weaned 35

Bnend and Bangladesh ProspectIve 12-17 rno Unadjusted
Barl, 1989 AnyBF 1 relatIve risks

NoBF 6 1 Risks for the
30-36 rno

18-23 rno penod were not
AnyBF 1 sIgmficant
NoBF 45

24-29mo
AnyBF 1
NoBF 37
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4. Child and Adult Health and Developmental Effects

Table 4.2 The Effect of Breastfeedmg on RIsk of Cancer

Author Outcome Country Design BF Measure of
DefimtIon Effect

DavIs et aI, ChIldhood USA Case-control AnyBF>6mo 1
1988 cancer

NoBF 18

AnyBF<6mo 19

Fruedenheun et Breast cancer USA Case-control NoBF 1
aI, 1994

AnyBF 074

Potlschman et Premenopausal USA Case-control NoBF 1
ai, 1995 breast cancer

AnyBF 076
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5. Maternal Health and SurvIval

Table 5.1 The Effect of Breastfeedmg on RJsk of Breast Cancer)

Author Country Design BF Measure of Comment
Defimtlon Effect

Byers et ai, USA Case-control LifetIme Adjusted
1985 duration 021 relatIVe rIsks

BF> 12 mo 063 presented for
BF7-11 mo 057 pre-menopausal
BF 1-6mo 098 women only
BF< I mo 1 Associations
NoBF not significant

for post-
menopausal
women Cases
more lIkely than
controls to
report lactatIOn
faIlure due to
msufficlent
mIlk

Newcomb et al , USA Case-control BF 078 Adjusted
1994 NoBF I relatIve rIsks

presented for
Lifetime pre-menopausal
duration 72 women only
>24mo 66 AssocIatIOns
13-24 mo 78 not significant
4-12 mo 85 for post-
<3mo I menopausal
0 women

054 Younger age at
< 20 y at first frrst lactation
lactation and was associated
BF>6mo I WIth reduced
NoBF nsk

Suskmd et al , AustralIa Case-control AnyBF No effect This study
1989 NoBF showed no

effect for either
pre- nor
postmenopausal
women



Table 5.1 The Effect of Breastfeedmg on Risk of Breast Cancer!

Author Country Design BF Measure of Comment
DefimtIon Effect

Yoo et al , 1992 Japan Case-control AnyBF 62 Adjusted odds
(controls are NoBF 1 ratIOs are
hospItal-based) presented Most

Lifetune odds ratios have
duration 053 confidence
>13mo 059 mtervals that
lo-12mo 047 mclude 1,
7-9mo 075 however, trends
4-6mo 071 are sIgmficant
1-3mo 1 SImilar
0 asSOCIatIOns

found for both
pre- and
postmenopausal
women

London et al , USA Prospective (for ASSOCiatIOns No effect No mdependent
1990 cancer are exammed assOCIatIOn

mCIdence)/ by BF duratIon between
RetrospectIve stratified by lactation and
(for BF history) both age and nsk of breast

panty cancer
ASSOCiatIons
did not dIffer by
age or
menopausal
status

Kvale and Norway ProspectIve ASSOCIatIOns No effect This was a large
Heuch,1989 areexammed prospectIve

byBF study that
duratIOn/chIld should have had
and total suffiCient power
lifetIme to detect
duratIon meanmgful

trends

I
I
I
I
I
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Table 5.1 The Effect of Breastfeedmg on RIsk of Breast Cancerl

Author Country DesIgn BF Measure of Comment
DefinItIon Effect

Bnnton et al , USA Case-control EverBF 094 (0 8-1 1) Adjusted
1983 Yes 1 relative rISks

No are presented
TIus study
provides lIttle
eVidence that
BF protects
agamst breast
cancer



Table 5.1 The Effect of Breastfeeding on Risk of Breast Cancer1

Author Country DesIgn BF Measure of Comment
DefimtIon Effect

Bnnton et al , USA Case-control Llfetnne Adjusted
1995 (populatiOn- duration 087(07-10) relative flsks

based) BF>2wk I are presented
NoBF and are

slgmficant The
Llfetnne 067 (0 4-1 I) focus of the
duratiOn 1 study was on
BF>72wk premenopausal
NoBF women

Women who
first BF < 22 y
had the greatest
reductiOn m
nsk

MacMahonet Estoma Case-control Llfetnne No effect Adjusted odds
al,1982 Repubhc (hospital-based) duration ratios presented

Romleu et al , MeXICO Case-control EverBF Adjusted odds
1996 (populatiOn- Yes 054 ratIos presented

based) No I Breastfeedmg
associated WIth

Lifetnne flsk ofbreast
duratiOn 23 cancer for both
>60mo 27 pre- and post-
37-60mo 60 menopausal
25-36mo 47 women Most
13-24mo 59 of the protective
4-12mo 48 effect was
1-3mo 1 assocIated With
NoBF the first bve

bIrth

Rosero-Blxby Costa RIca Case-control Llfetnne No effect Adjusted
et aI, 1987 (populatiOn- duratIon ofBF relatIve nsks

based) presented

Valaoras et aI, Greece Case-control Llfetnne No effect RelatIve flsks
1969 (hospItal-based) duration, presented that

number of are adjusted for
wornenBF>24 both age and
rna parity

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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5. Maternal Health and Survival

Table 5.1 The Effect of Breastfeedlng on RIsk of Breast Cancer l

Author Country Design BF Measure of Comment
DefimtlOn Effect

Kalache et al , England Case-control Ever BF, No effect Hospital
1980 (hospital-based) BF>16wk, controls

mean duratIOn Analyses
adjusted only
for panty

IAll effects are Significant unless otherwise noted



Table 5 2 The Effect of Breastfeeding on RIsk of Ovarian Cancer

Author Country Design BF Measure of Comment
DefimtIon Effect

Gwmn etal, USA Case-control EverBF Adjusted
1990 (populatiOn- Yes 06 relative rIsks

based) No I presented Most
protection

Llfetune occurred with
duration 03 fIrst lactatIOn
BF>Z4rno 07
BF IZ-Z3 rno 08
BF6-11 rno 08
BF 3-5rno 06
I-Zrno I
NoBF

RIsch et ai, USA Case-control Life duratIon Adjusted
1983 (populatlon- BF>3rno 069 relative rIsks

based) NoBF or<Z 1 presented
rno

Rosenblatt et Multi-natIonal Case-control Duration of Adjusted odds
aI, 1993 BF/pregnancy ratios presented

>13rno 068 Most of the
8-12 rno 080 reduction m rIsk
3-7rno 075 occurs With
o-Zrno I short-term

lactatIon With
no further
reduction With
long-term
lactation

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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