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|. Effects on the Infant

A. Infection

1. Candidiasis
In this study, the prevalence and intensity of Gdadpecies were evaluated in 300 healthy Turkigldren aged between 0
and 12 years. Oral samples were cultured for fugigavth and Candida species. The results denstestthat the prevalence
of oral candidal carriage in 300 healthy childreas\26.3%. Candida albicans was the most frequisiotigted yeast (84.8% of
the isolates). The other yeasts were identifie@asdida parapsilosis, Candida krusei, Candida k€fgndida famata, and
Candida tropicalis. It was also observed thaftbguency of carriage varied as a function of agke prevalence of carriage
in children who were fed with both breast milk dwattle milk or other fluids was 18.5%, while in lthien fed only with breast
milk was 0%. This finding supports previously reqed observations that there may be intrinsic déffiees in oral carriage of
Candida species between different ages and popuosatind type of dietary intake may affect frequerfoyarriage. Kadir, T;
Uygun, B; Akyuz, S. Prevalence of Candida speici@urkish children: relationship between dietamake and carriage.
Archives Of Oral Biology, 50 (1): 33-37 Jan 2005

2. Diarrhea
Breast-fed children, compared with the bottle-feésy have a lower incidence of acute gastroerstethite to the presence of
several antiinfective factors in human milk. Tl af this work is to study the ability of humanlknoligosaccharides to
prevent infections related to some common pathegemiteria. Oligosaccharides of human milk weaetfonated by gel-
filtration and characterized by thin-layer chrontaaphy and high-performance anion exchange chraretby. Fractions
obtained contained, respectively, 1) acidic oligobarides, 2) neutral high-molecular-weight oligadwarides, and 3) neutral
low-molecular-weight oligosaccharides. Experimemese carried out to study the ability of oligosaagties in inhibiting the
adhesion of three intestinal microorganisms (eip@ifttogenic Escherichia coli serotype 0119, Vibholerae, and Salmonella
fyris) to differentiated Caco-2 cells. The stutipwed that the acidic fraction had an antiadhesffect on the all three
pathogenic strains studied (with different degm&fagahibition). The neutral high-molecular-weighaction significantly
inhibited the adhesion of E. coli 0119 and V. chade but not that of S. fyris; the neutral low-nwiar-weight fraction was
effective toward E. coli 0119 and S. fyris but Notcholerae. Our results demonstrate that huménatigosaccharides
inhibit the adhesion to epithelial cells not onfjcommon pathogens like E. coli but also for thistftime of other aggressive
bacteria as V. cholerae and S. fyris. Consequeuittyosaccharides are one of the important deferfsictors contained in
human milk against acute diarrheal infections efst-fed infants. Coppa GV, et al. Human milgadiaccharides inhibit the
adhesion to Caco-2 cells of diarrheal pathogenshé&ttchia coli, Vibrio cholerae, and SalmonelladyPediatr Res. 2006
Mar;59(3):377-82.

Case-control study of diarrhoeal disease casesmiag to 34 general practices in England. Dat@®weailable on 304
infants (167 cases and 137 controls). After adjast for confounders, breast feeding was assocwitadsignificantly less
diarrhoeal disease. Associations were strikingnénénfants aged > or = 6 months. They did naoy\ay social class, but
were greater in those living in rented council anowdation and in more crowded households. Thetedfereceiving no
breast milk was stronger in more deprived areas ithéess deprived areas. The effect of not reéagiexclusive breast milk
was stronger in more deprived areas than in lggswael areas. In formula fed infants, there wasificantly more diarrhoeal
disease in those not sterilising bottles/teats aitlam or chemicals. The protective effect of irézeding did not persist
beyond two months after breast feeding had stoppedast feeding protects against diarrhoeal désgamfants in England
although the degree of protection may vary acrnafssits and wear off after breast feeding cessafidncation about the
benefits of breast feeding and the risks of inadés|aterilisation should be targeted at carergprided areas or households.
Quigley MA et al. How protective is breast feedagpinst diarrhoeal disease in infants in 19904amal A case-control
study. Arch Dis Child. 2006 Mar;91(3):245-50

The relationship (1) between maternal Lewis bloomlig type and milk oligosaccharide expression, @ydetween variable
oligosaccharide expression and risk of diarrhehéir infants, was studied in a cohort of 93 Meritaeastfeeding mother-
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infant pairs. Milk of the 67 Le(a-b+) mothers cained more LNF-II (Le(a)) and 3-FL (Le(x)) (oligasdarides whose fucose
is exclusively alphal,3- or alphal,4-linked) thaitkrfrom the 24 Le(a-b-) mothers; milk from Le(a}bmothers contained
more LNF-I (H-1) and 2'-FL (H-2), whose fucose slesively alphal,2-linked. The pattern of oligosharides varied among
milk samples; in each milk sample, the pattern seasmarized as a ratio of 2-linked to non-2-linkedasyloligosaccharides.
Milks with the highest ratios were produced priryably Le(a-b-) mothers; those with the lowest ratieere produced
exclusively by Le(a-b+) mothers (p<0.001). Thugemaal genetic polymorphisms expressed as Lewisdbipoup types are
expressed in milk as varied fucosyloligosaccharédios. The four infants who developed diarrhesoeisited with stable toxin
of Escherichia coli were consuming milk with lowetios than the remaining infants. Furthermore,2f infants who
developed moderate to severe diarrhea of any eaergeconsuming milk with lower ratios than the 26owemained healthy.
Thus, milk with higher 2-linked to non-2-linked fagyloligosaccharide ratios affords greater probectigainst infant diarrhea.
Conclusion: specific oligosaccharides constituteagor element of an innate immune system of humidin Newburg-DS et
al. “Innate protection conferred by fucosylatedasaccharides of human milk against diarrhea @asifed infants.”
Glycobiology. Mar 2004; 14(3): 253-263.

An episode of diarrhea was significantly less fkial last for six or more days if an infant wasdstéed for three or more
months. Baker D et al. "Inequality in infant mioliby: causes and consequences in England in tB8s19 J Epidemiol
Community Health 1998 Jul;52(7):451-8

The risk of developing diarrhea increases as theuaibrof breast milk an infant receives decrea¥®¥bhen compared with
exclusively breastfed infants, infants who werelesigely formula-fed had an 80% increase in thisk of developing
diarrhea. Scariati PD et al. "A longitudinal aysé of infant morbidity and the extent of breastimg in the United States.”
Pediatrics 1997 Jun;99(6):E5

The type of milk consumed before start of diarrepsode was strongly associated with dehydrat@oempared with infants
exclusively breastfed, bottle-fed infants wereighhr risk (odds ratio for cow's milk = 6.0, forrfioula milk = 6.9). Compared
with those still breastfeeding, children who stappethe previous two months were more likely teelep dehydrating
diarrhea. Fuchs SC et al. "Case-control studys&fof dehydrating diarrhoea in infants in vuln@eaperiod after full
weaning. BMJ 1996 Aug 17;313(7054):391-4

In the first year of life the incidence of diarrhé@mess among breastfed infants was half thdbahula-fed infants. Dewey
KG et al. "Differences in morbidity between brefest and formula-fed infants.” J Pediatr 1995 M2@g(5 Pt 1):696-702

Children less than 12 months of age had a lowedémce of acute diarrheal disease during the mah#swere being
breastfed than children that were fed with forndudiging the same period. Lerman,Y. et al. "Epideodglof acute diarrheal
diseases in children in a high standard of liviaglement in Israel". Pediatr Infect Dis J 1994(2)3116-22.

Strictly formula-fed children had an incidence @irdhea over three times that of strictly breastifdants and twice that of
breast-fed and supplementally fed children. Logefal. Proportional hazards analysis of diarrthe& to enterotoxigenic
Escherichia coli and breastfeeding in a cohortrbn Mexican children. Am J Epidemiol. 1994 Jarl35(2):193-205.

In this study of 500 Brazilian infants < or = 12 mtlos old with diarrhea and 500 age-matched contboésast-feeding infants <
6 months old (OR, 0.3) and boiling household drigkivater (OR, 0.4) were protective. Breast-feediag protective against
enteropathogenic Escherichia coli infections (OR).0Blake PA, et al. "Pathogen-specific riskiéas and protective factors

for acute diarrheal disease in urban Brazilianritdad J Infect Dis 1993 Mar;167(3):627-32

The addition to the breast-milk diet of even wateas, and other nonnutritive liquids doubled ipiéd the likelihood of
diarrhea. Supplementation of breast-feeding wdithiteonal nutritive foods or liquids further incised significantly the risk of
diarrhea. Popkin BM et al. "Breast-feeding arardieal morbidity." Pediatrics 1990 Dec;86(6):82-

3. Enteroviruses
One hundred fifty infants who were prospectiveljdiaed up from birth were monitored for enteroviingctions. The
duration of breastfeeding was recorded, and mdtbraast milk and blood samples were regularly iede3-month intervals
for the detection of enterovirus antibodies and RNWaternal serum was available from early pregnadetivery, and 3
months postpartum. Enterovirus infections weredesd and were diagnosed in 43% of infants befazeatie of 1 year and in
15% of the mothers during pregnancy. Infants estekly breastfed for >2 weeks had fewer enterovimfexctions by the age
of 1 year compared with those exclusively breadifed or =2 weeks (0.38 vs 0.59 infections pefd)hi High maternal
antibody levels in serum and in breast milk wesagmted with a reduced frequency of infectionkisEffect was seen only in
those infants breastfed >2 weeks, indicating thea$t milk antibodies mediate this effect. Entetms/RNA was not found in
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any of the breast milk samples. These resultsesighat breastfeeding has a protective effechaganterovirus infections in
infancy. This effect seems to be mediated primdmjylynaternal antibodies in breast milk. Sadehidrgt al. “Maternal
antibodies in breast milk protect the child fromezovirus infections.” Pediatrics. 2007 May;119¢38)1-6.

4. Gastroenteritis
Mothers delivering a baby in April 2005 were retedithroughout Bavaria, Germany, for a prospediivin cohort study.
These mothers reported breastfeeding data, headtyrawth data of 1901 infants assessed by a physit questionnaires on
day 2-6, and in months 2, 4, 6 and 9. Subjects Wweadthy term infants with a birth weight > or =25§. We compared 475
infants breastfed exclusively for > or =6 month(gp A), 870 infants breastfed fully/exclusivelypr=4 months, but not
exclusively > or =6 months (group B) and 619 infambt breastfed/breastfed <4 months (group C). RHSJIn multivariate
analysis > or =6 months of exclusive breastfeedauyiced significantly the risk for > or =1 episarfeyastrointestinal
infection(s) during months 1-9 compared to no/<thse breastfeeding (adjusted odds ratio [OR]: 09606 confidence
interval [CI]: 0.44-0.82). The application of theodtl Health Organization (WHO)-child growth standsshowed lower
weight-for-length z-scores in first days of lifegnoup C versus groups A and B, whereas in monthg®up C showed the
highest scores. CONCLUSION: Differences in childwth depending on breastfeeding duration shoulihzstigated
further. Concerning health outcomes our findinggpsut the recommendation for > or =6 months of esivke breastfeeding.
Rebhan B, Kohlhuber M, Schwegler U, Fromme H, AB@kn M, Koletzko BV. “Breastfeeding duration andkisivity
associated with infants' health and growth: daienfa prospective cohort study in Bavaria, GermaAgta Paediatr. 2009
Jun;98(6):974-80.

Sixty-seven children aged 18 days to 18 months weneitted with hypernatraemic dehydration causedduye gastro-
enteritis. Five hypernatraemic infants (7.5%) wereastfed compared with 40 (60%) isonatraemicrotm{p < 0.00001). Six
children from the hypernatraemic group developed/atsions and two died. Hypernatraemic dehydraténains an
important and serious complication in infants vgtstro-enteritis. Artificial milk feeding, partiuly the use of evaporated
cow's milk powder, is a predisposing factor for éypmatraemia in infantile gastroenteritis. Abu-HEdteF; Zahraa-J.
“Hypernatraemic dehydration and acute gastro-digeni children.” Annals-Of-Tropical-PaediatricSep 2002; 22 (3) : 245-
249,

5. Giardia
A total of 152 infants were followed from birth 1oyear of age in a rural community of Egypt to doent Giardia lamblia
infection and to determine the effect of breastiieg on enteric infections by this protozoan. Tiedence of asymptomatic
infection was 4.5 episodes per child-year. Exwlkigibreast-fed infants had lower risk for asympatim(odds ratio 0.66) and
symptomatic infections (relative risk 0.50). Fanrtmore, breast-fed infants had fewer clinical mestdtions, including mucus
in stool (23.8% versus 76.2%), loss of appetite@%wversus 82.3%), and abdominal tenderness (1780v82.9%)
compared with infants who were not exclusively Btdad. Breast-feeding should be considered adfantive means to
prevent Giardia infections and should be encourageegions where G. lambia is highly endemic. ktad-MA et al.
“Impact of breast feeding on Giardia lamblia infens in Bilbeis, Egypt.” American Journal of Tropl Medicine and
Hygiene. Sep 2001; 65 (3): 257-260.

6. Haemophilus Influenza
Titers of 1IgG1, 1gG2, IgA and IgM antibodies weretekmined in sera taken during the acute illnedsdaming early and late
convalescence in 30 children <6 years of age withsive Haemophilus influenzae type b (Hib) infectand their mothers.
Children 18 months or older with longer duratiofigxclusive breast-feeding (13 weeks or more) highdr Hib antibody
concentrations of the IgG1, IgG2, IgA and IgM igmeg than those with a shorter duration of exclusieast-feeding. This
study indicates the presence of a long lastingeihg effect of breast-feeding on the antibody oese to Hib in children, in
particular on 1IgG2 Hib antibody production. Silfdal-SA et al. ,Long term enhancement of the Igg@#body response to
Haemophilus influenzae type b by breast-feedir@ediatric Infectious Disease Journal. Sep 2002921816-821.

The protective effects of human milk against ofitisdia may be due in part to inhibition of nasoghgeal colonization with
H. influenzae by specific secretory IgA antibodyarabuchi Y et al. "Human milk secretory IgA aoiily to nontypeable
Haemophilus influenzae: possible protective effagsinst nasopharyngeal colonization. J Pedi&d Feb;124(2):193-8

The adjusted odds ratio for exposure to breastfigedas 0.5. Arnold C, et al. "Day care attendaara other risk factors for
invasive Haemophilus influenzae type b diseaseni JAEpidemiol 1993 Sep 1;138(5):333-40

Invasive Haemophilus influenzae type b (Hib) diseascurred at a mean age of 8.7 months. Breastfipads significantly
less common among cases than controls (odds r#ti63). Petersen GM. "Effects of age, breastifegdnd household
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structure on Haemophilus influenzae type b diseiakeand antibody acquisition in Alaskan Eskimdsn J Epidemiol 1991
Nov 15;134(10):1212-21

In a population-based case-control study of riskdies for primary invasion of haemophilus influenizge B disease,
breastfeeding was protective of infants less thamofiths of age. Cochi, S.L. "Primary Invasive Haphilus Influenza Type
B Disease, A Population Based Assessment of RistoFsl. Journal of Pediatrics 1986 Jun;108(6):867-9

7. Meningitis in Preterm Infants
The incidence of any infection and sepsis/menisigite significantly reduced in human milk-fed VLBWfants compared with
exclusively formula-fed VLBW infants. Hylander Mgt al. "Human milk feedings and infection amongyew birth weight
infants." Pediatrics 1998 Sep;102(3):E38

8. Necrotizing Enterocolitis
Meta-analysis of randomised controlled trials. small trials, all initiated more than 20 years afylfilled the prespecified
inclusion criteria. None of the trials individuaflound any statistically significant differencethe incidence of NEC.
However, meta-analysis found that feeding with ddnanan milk was associated with a significantigueed relative risk
(RR) of NEC. Infants who received donor human milice three times less likely to develop NEC (RB4]. and four times
less likely to have confirmed NEC (RR 0.25) thafaums who received formula milk. McGuire W; AnthollY. “Donor
human milk versus formula for preventing necrotisimterocolitis in preterm infants: systematic eexl' Archives of Disease
in Childhood. Jan 2003; 88 (1) Special Iss. S1-14.

The benefits of improved health (less sepsis awdotieing enterocolitis) associated with the fegdif fortified human milk
outweighed the slower rate of growth observed ism gtudy of 108 preterm infants. Infants fed hunmalk were discharged an
average of 15 days earlier than infants pretermmdite. Schanler RJ, et al. "Feeding strategiepfemature infants:
beneficial outcomes of feeding fortified human mitkrsus preterm formula.” Pediatrics 1999 Jun;863(1):1150-7

Although no specific intervention for NEC treatmemntsts, preventive therapy using either enteraldgpplementation, breast
milk feeding, antibiotic prophylaxis, or exogenaisroid administration have reduced the incideri¢ki® overwhelming
disease in small randomized trials. Caplan M%&J.etNecrotizing enterocolitis: a review of patlemgtic mechanisms and
implications for prevention."(review) Pediatr Palth993 May-Jun;13(3):357-69

Based on both laboratory and clinical studies, humak feeding appears to have protective effegtsrast development of
necrotizing enterocolitis. Buescher ES. "Host deéemechanisms of human milk and their relatiorenteric infections and
necrotizing enterocolitis."(review) Clin Perinati®94 Jun;21(2):247-62

Among babies born at more than 30 weeks gestatanfirmed necrotizing enterocolitis was rare ingheovhose diet included
breast milk; it was 20 times more common in th@skfbrmula only. Lucas, A., Cole, T.J., "Breastiviind Neonatal
Necrotizing Enteral Colitis". Lancet 1990; 336:1543

9. Otitis Media (ear infection)
The risk of developing an ear infection increasetha amount of breast milk an infant receives eeses. When compared
with exclusively breastfed infants, infants who avexclusively formula-fed had a 70% increase itir tigk of developing an
ear infection. Scariati PD et al. "A longitudiraaialysis of infant morbidity and the extent ofdsteeding in the United
States." Pediatrics 1997 Jun;99(6):E5

In infants who were breast fed until at least 12the of age, the percentage of any otitis mediai98s lower, and of
prolonged episodes (> 10 days) was 80% lower thandla-fed infants. The mean duration of episarfestitis media was
longer in formula-fed than breastfed infants (8&%\9 days, respectively). Dewey KG et al. "Difeces in morbidity
between breast-fed and formula-fed infants." Jaed995 May;126(5 Pt 1):696-702

Infants exclusively breast-fed for 4 or more mortiad half the number of acute otitis media epis@dedid those not breastfed
at all, and 40% less than those infants whose diete supplemented with other foods prior to 4 menThe recurrent otitis
media rate in infants exclusively breast-fed fanénths or more was 10% and was 20.5% in thosetsfaino breast-fed for
less than 4 months. Duncan B et al. "Exclusieabt-feeding for at least 4 months protects agatit& media." Pediatrics
1993 May;91(5):867-72
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Short duration of breastfeeding involved anothgnificant risk of recurrent respiratory infectioasd otitis media. Alho, O.,
"Risk Factors for Recurrent Acute Otitis Media d&ekpiratory Infection in Infancy". INT J PED
OTORHINOLARYNGOLOGY 1990; 19:151-61

Significantly increased risk for acute otitis med&mwell as prolonged duration of middle ear effnsiere associated with
male gender, sibling history of ear infection awd Imeing breast fed. Teele, D.W., Epidemiology tifi©®Media During the
First Seven Years of Life in Greater Boston: A pedive, Cohort Study”. J of INFEC DIS.1989.

(See also: Duffy 1997, Aniansson 1994, Harabushi 1994, Paradise 1994, Sassen 1994, Owen 1993, Gulick 1986, Saarinen
1982)

10.Pneumococcal Disease
Among children 2 to 59 months, invasive pneumocbdis@ase was strongly associated with underlyisgase and with day
care attendance in the previous 3 months. Amortg 21-month-olds, current breastfeeding was aasstiwith a decreased
likelihood of invasive pneumococcal disease. Lev@S et al. "Risk factors for invasive pneumocbdisease in children: a
population-based case-control study in North AngetidPediatrics 1999 Mar;103(3):E28

11.Respiratory Infections (general)
The American Academy of Pediatrics recommends skedbreastfeeding for an infant's first 6 monthkfe. When
compared with exclusive breastfeeding for 4 morghsater protection against gastrointestinal indectbut not respiratory
tract infection, has been demonstrated for the Gtmduration. The objective of this study was $oaatain if full
breastfeeding of > or = 6 months compared with 4 66months in the United States provides greataieption against
respiratory tract infection. Secondary analysidath from the National Health and Nutrition Exaation Survey llI, a
nationally representative cross-sectional homeesuconducted from 1988 to 1994, was performed.afram 2277 children
aged 6 to < 24 months, who were divided into 5 gsoaccording to breastfeeding status, were compatéddren who
required neonatal intensive care were excludedunadjusted analyses, infants who were fully bfeddbr 4 to < 6 months (n
= 223) were at greater risk for pneumonia thanehaso were fully breastfed for > or = 6 months (h36) (6.5% vs 1.6%).
There were not statistically significant differeade > or = 3 episodes of cold/influenza (45% v&lwheezing (23% vs
24%), > or = 3 episodes of OM (27% vs 20%), oit fd#1 at < 12 months of age (49% vs 47%). Adjustmgdemographic
variables, childcare, and smoke exposure revedddidtgally significant increased risk for bothgumonia (odds ratio [OR]:
4.27) and > or = 3 episodes of OM (OR: 1.95) irsthvho were fully breastfed for 4 to < 6 months pared with > or = 6
months. CONCLUSIONS: This nationally representasitely documents increased risk of respiratoryt irdection including
pneumonia and recurrent OM in children who werbyfofeastfed for 4 vs 6 months. These findings supgurrent
recommendations that infants receive only brealt fimi the first 6 months of life. Chantry CJ, HomleCR, Auinger P. “Full
breastfeeding duration and associated decreasspiratory tract infection in US children.” Pedied. 2006 Feb;117(2):425-
32.

In this prospective birth cohort study of 2602 Aablan children: hospital, doctor, or clinic visitor four or more upper
respiratory tract infections were significantly gter if predominant breast feeding was stoppedrbéfanonths or partial
breast feeding was stopped before 6 months. Piiedatrbreast feeding for less than six months veas@ated with an
increased risk for two or more hospital, doctorclamic visits and hospital admission for wheezitoyyer respiratory illness.
Breast feeding for less than eight months was &ssacwith a significantly increased risk for tworaore hospital, doctor, or
clinic visits or hospital admissions because of ediieg lower respiratory illnesses. Oddy WH et‘@reast feeding and a
birth cohort study respiratory morbidity in infan@ybirth cohort study.” Archives of Disease inil@hood. Mar 2003; 88 (3)
1 224-228.

Data from 33 studidadicated a protective association between breaditig andhe risk of respiratory disease hospitalization.
Among generally healthy infants in developedions, more than a tripling in severe respiratoagt illnessesesulting in
hospitalizations was noted for infants who wesebreastfed compared with those who were exciyshreastfedor 4
months.Bachrach V, Schwarz E, Bachrach L. “Breastfeedind the Risk of Hospitalization for Respiratory €ise in

Infancy: A Meta-analysis.’Arch Pediatr Adolesc Med. 2003;157:237-243.

Infants who were not being breast fed were 17 timeee likely than those being breast fed exclugitelbe admitted to
hospital for pneumonia. Cesar JA et al. "Impddireast feeding on admission for pneumonia dupiostneonatal period in
Brazil: nested case-control study. BMJ 1999 May18(7194):1316-1320

Outcomes_of_breastfeeding_February_2010.pdf FepRgH40
Page 7 of 56



In a cohort of 1,202 healthy infants, born in Albeggue, New Mexico, the daily occurrences of redpity symptoms and
breastfeeding status were reported by the mothvery @ weeks during the first 6 months of life. té&fadjustment for potential
confounding factors, full breastfeeding was asgediavith a reduction in lower respiratory illnegskr(odds ratio=0.81) and
significantly reduced the duration of respiratdhyess. Cushing AH, et al. "Breastfeeding redutgsof respiratory illness in
infants." Am J Epidemiol 1998 May 1;147(9):863-70

The authors presented results found in infants tuithor more episodes of acute chronic bronchitey found that
approximately twice as many bottle-fed infants preed with the problem as those who were breastfeduran, C.M.
"Cytologic Diagnosis of Milk Micro Aspiration”. ImnmAllergy Practice 1991; xiii (10);402-5

12.Respiratory Infections (protective effect against @posure to tobacco smoke)

The effect of breastfeeding on asthma is contréalershich may be explained by related and inténgcgarly childhood risk
factors. We assessed the joint effects of a risktronsisting of maternal smoking during pregnabegastfeeding for less
than 3 months, and recurrent lower respiratoryt irdections (RLRTI) on physician-diagnosed childdcasthma. The
association was assessed in the Isle of Wight battort study (1989-1990) using a repeated measureapproach with data
collection at birth, and at ages 1, 2, 4, and Hy€The population consists of 1,456 childrenuiéed between January 1989
and February 1990. Prenatal smoking, breastfeddirigss than 3 months, and recurrent lower regpiyanfections (RLRTI)
were combined into eight risk-triads. Relative sigRR) and 95% confidence intervals were estimaittda log-linear model.
The risk-triad involving RLRTI in infancy, maternsinoking during pregnancy, and breastfeeding &8 tean 3 months
showed a stronger association with asthma at agesl 40 compared to other risk-triads (RR of 50f%hy asthma at ages 1,
2,4, and 10; and 3.1 for asthma at ages 4 andOf@he three individual risk factors, RLRTI appeéito be the major driver
of the combined effects in the risk-triads. Theeeffof RLRTI on asthma was modified by breastfegdBreastfeeding for > or
= 3 months also attenuated the effect of prenataking on asthma in children without RLRTI. A higloportion of asthma
cases in childhood can be prevented by promotiagdifeeding, by preventing smoking during pregnaacyg by avoidance of
recurrent lower respiratory tract infections inlga@hildhood. Karmaus W, Dobai AL, Ogbuanu |, Areth&H, Matthews S,
Ewart S. “Long-term effects of breastfeeding, maésmoking during pregnancy, and recurrent lowspiratory tract
infections on asthma in children.” J Asthma. 2002;45(8):688-95.

Bronchiolitis is an acute infectious disease ofltveer respiratory tract which causes the obstouctif brochioles in children
younger than 2 years. The aim of this study waswuestigate the effect of passive smoking alorgtiarconjunction with
breastfeeding on the severity of acute bronchsoiitiinfancy and the duration of hospitalisatiéiie studied 240 consecutive
infants aged from 6 to 24 months (137 boys anddifs) median age 14 months, who required hospiatission for acute
bronchiolitis at the Paediatric Department of Deritas University Hospital, Alexandroupolis, Greecg&mong the entire
cohort, 122 (50.8%) children presented a seveaelatif bronchiolitis. Breastfeeding for less tfiaar months (OR=6.1),
exposure to environmental tobacco smoke (OR=2.@}lair combination (OR=16.2) showed significargaasation with
severe bronchiolitis and prolonged hospitalisatiBassive smoking did not increase the risk of gelbigonchiolitis, when
infants breastfed for more than four months (OR)x118 conclusion, exposure to environmental tobagmoke worsens the
symptoms and the prognosis of bronchiolitis, whileastfeeding seems to have a protective effect iemehildren exposed to
environmental tobacco smoke. Chatzimichael A et@he role of breastfeeding and passive smokimghe development of
severe bronchiolitis in infants.” Minerva Pedi&@@07 Jun;59(3):199-206.

Children who were not fed human milk had a 1.8-faltteased risk of respiratory disease at each thexposure to passive
cigarette smoke, in comparison with children whoesed human milk for at least 1 month. Jin C, $kgsol AM. "Effects of
passive smoking on respiratory illness from biglage eighteen months, in Shanghai, People's RemilThina. J Pediatr
1993 Oct;123(4):553-8

Odds of respiratory illness with maternal smokirgrev7 times higher among children who were neveagifed then among
those who were breastfed. Woodward A et al. "adeespiratory lliness in Adelaide Children: Breastffing Modifies the
Effect of Passive Smoking". J Epidemiol Commumiigalth 1990 Sep;44(3):224-30

13.Respiratory Syncytial Virus
195 previously healthy infants with confirmed reapary syncytial virus (RSV) infection were enrdlato three subgroups
according to disease severity: outpatients (82pis), inpatients (100 patients), and intensive cait patients (13 patients).
Epidemiologic parameters such as gestational aghk,veeight, chronologic age at presentation, aaddgr as well as
socioeconomic factors such as ethnic origin, famigyory of asthma, exposure to cigarette smokmbau of family members,
presence of pets at home, breast-feeding, andatayattendance were not found to predict the sgvarRSV illness in
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previously healthy infants. Our results emphadieedomplexity of predicting disease severity invipasly healthy infants
with RSV infection and suggest that other paransetach as host genetic background might explaiclthieal variability.

Somech, R et al. “Epidemiologic, socioeconomid elmical factors associated with severity of iiesjry syncytial virus
infection in previously healthy infants.” ClinicBlediatrics, 45 (7): 621-627 Sep 2006.

Breastfeeding was associated with a lower risk®¥Rospitalization (odds ratio: 0.34). Bulkow LRad Risk factors for
severe respiratory syncytial virus infection amaéaska native children. Pediatrics 2002 Feb;102@)-6

Breastfeeding was associated with a lower incidefi¢®SV infection during the first year of life. Herg,C.J., "Risk Factors
for RSV Associated Lower Respiratory llinesseshi irst Year of Life". AM J Epidemiol 1991; 13338-51)

14. Salmonellosis
Among the population of the Foodborne Diseasesva@iurveillance Network (FoodNet) surveillance ar@&oodNet sites”)
in 1996, children under 12 months of age had thhdst incidence of sporadic salmonellosis. We wotedi a case-control
study in 5 FoodNet sites to identify risk factoos $§poradic infant salmonellosis. A case patieas & child under 12 months
of age with a laboratory-confirmed, nontyphoidabggoup B or D Salmonella infection. Twenty-twcsegatients were
matched with 39 control subjects. In a multivagiahalysis, case patients were more likely to laaguid diet containing no
breast milk than a liquid diet containing only semilk (matched odds ratio, 44.5; P=.04). To daske their infants' risk of
salmonellosis, mothers should be encouraged tsbtfead their infants. Rowe SY et al. “Breastdieg decreases the risk of
sporadic salmonellosis among infants in FoodNessit Clin Infect Dis. 2004 Apr 15;38 Suppl 3:S282-

15. Sepsis in Preterm Infants
The incidence of any infection and sepsis/menisgite significantly reduced in human milk-fed VLBVants compared with exclusively
formula-fed VLBW infants.Hylander MA et al. "Human milk feedings and infeatamong very low birth weight infants."
Pediatrics 1998 Sep;102(3):E38

16.Urinary Tract Infections
Two children's hospitals and local child healthtoesiin Sweden participated in a prospective caséral study. In total, 200
consecutive cases (89M, 111F), aged 0-6y, pregewith first-time febrile UTI were enrolled. Theean age was 0.98 years.
As control subjects, 336 children (147M, 189F) wereruited from the child health centre, matchedafye and gender and
included consecutively for each case during trst fays after diagnosis. The duration of exclubnemstfeeding was obtained
from the case and controls by a standardized puweedResults: Ongoing exclusive breastfeeding gasignificantly lower
risk of infection. A longer duration of breastféggigave a lower risk of infection after weaningglicating a long-term
mechanism. The protective role of breastfeeding steongest directly after birth, then decreaseat Timo of age, after which
age no effect was demonstrated. Conclusion: Aeptivie role of breastfeeding against UTI was denmated. The study
provides statistical support to the view that breaitk is a part of the natural defence against UMarild-S et al. “Protective
effect of breastfeeding against urinary tract ititec” Acta Paediatrica. Feb 2004; 93(2):164-168

Breastfed infants have a relative risk of develg@rJTI of 0.38 compared to formula-fed infantgsa@ane A et al. "Breast-
feeding and urinary tract infection." J Pediat®29an;120(1):87-9

The oligosaccharide content of breast-milk andeufiom nursing mothers is very similar, and theqratof oligosaccharides
excreted by infants is also strongly correlatedhwithat of breastmilk. The oligosaccharides canigibition of bacterial
adhesion, suggesting that breastfeeding may hpvevantive effect on urinary tract infection in bahother and infant.
Coppa GV et al. "Preliminary study of breastfegdimd bacterial adhesion to uroepithelial cellsdhcet 1990 Mar
10;335(8689):569-71

B. Infant and Childhood llinesses

1. Anemia and Iron Deficiency
In this cross-sectional study with 553 children @emdge 12 months who attended public healthcaikiits=hemoglobin
concentration was measured. Hemoglobin conceormatompatible with anemia were identified in 62 .8Bthe children,
with greater occurrence among the 6-12 months emepd72.6%). Exclusive breastfeeding during fre Eix months of life
was associated with the highest levels of hemoglobhe remaining feeding regimes were associatgddifferent levels of
reduction in hemoglobin levels, which became coibpatvith anemia in children fed with formula (p©09). Tea and/or
water consumption was associated with a reductidremoglobin concentration of 0.76 g/dl (p<0,00tpag children under
age 6 months. For children aged 6-12 months, hirbivgconcentrations increased significantly wiile tonsumption of
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sugar (p=0.017) and beans (p=0.018), and decreigaificantly with the consumption of fruit (p<0.00 Conclusions:
exclusive breastfeeding until age 6 months andiwaation of breastfeeding after this age, combinét qualitatively and
guantitatively appropriate feeding may contributedrds an increase in hemoglobin concentratioherfitst year of life.
Assis A et al. “Hemoglobin concentration, breastiieg and complementary feeding in the first yddif@” Revista-De-
Saude-Publica. Aug 2004; 38 (4) : 543-551[Portugles

Longitudinal observational study. Weighed 2 daydfoecords at the ages of 6, 9 and 12 months veer to analyse food and
nutrient intake. Every fifth child was iron-defgit and 2.7% were also anaemic (Hb <105 g/l). éfigieight gain from O to
12 months was seen in infants who were iron-deftci¢ 12 months. Iron-deficient infants had shdoreast-feeding duration
(5.3 +/- 2.2 months) than non-iron-deficient (#/93.2 months; P = 0.001). Iron status indicesewergatively associated with
cow's milk consumption at 9-12 months, but werdtpady associated with iron-fortified breakfastreals, fish and meat
consumption. Thorsdottir | et al. “Iron statusl@tmonths of age - effects of body size, growtth diet in a population with
high birth weight.” European-Journal-Of-Clinicalif¥ition. Apr 2003; 57 (4) : 505-513.

2. Autoimmune Thyroid Disease
Feeding practices in infancy may affect the develept of various autoimmune diseases later in [ifayroid alterations are
among the most frequently encountered autoimmundittions in children. A detailed history of feedipractices was
obtained in 59 children with autoimmune thyroidedise, their 76 healthy siblings, and 54 healthyelated control children.
The frequency of feedings with soy-based milk folasun early life was significantly higher in chih with autoimmune
thyroid disease (prevalence 31%) as compared tétin siblings (prevalence 12%), and healthy noteelaontrol children
(prevalence 13%). Fort P, et al. Breast and sayuila feedings in early infancy and the prevalesfcautoimmune thyroid
disease in children. J Am Coll Nutr. 1990 Apr;91B}-7.

3. Constipation and Anal Fissures
Two groups of 30 children aged between 4 months3ayehrs were evaluated retrospectively. Groupmprised children
with chronic constipation and anal fissure in whsumgical causes were excluded, and group Il comgr®rmal children.
The daily consumption of cows milk, duration of &stfeeding and other clinical features of the ehitddwvere investigated.
The mean daily consumption of cows milk was sigaifitly higher in group | than group Il. Group lldren were breastfed
for a significantly shorter period (5.8 months)ritgroup Il (10.1 months). The odds ratios fortihe factors - children
consuming more than 200 mL of cows milk per day larehstfeeding for less than 4 months were calediftat be 8.6 and 5.7,
respectively. AndiranF et al. “Cows milk consuioptin constipation and anal fissure in infants godng children.” Journal
of Paediatrics and Child Health. Jul 2003; 39 829-331.

4. Cryptorchidism (undescended testicle)
This case-controlled study showed a significanbeiasion of cryptorchidism and lack of breastfeediMori, M. "Maternal
and other factors of cryptorchidism: a case-corgtadly in Japan” Kurume Med J, 1992:39:53-60

5. Esophageal and Gastric Lesions
This multicenter study of 137 case-control pai@sked for causes and risk factors related to saygper digestive tract
lesions. Case patients were full-term neonates evidoscopically confirmed severe bleeding or alibez lesions of the
esophagus and/or stomach. Three factors wereendeptly and significantly associated with esopbbged gastric lesions:
use of antacid and antiulcer treatments (odds [@iR) 3.9), cardiac deceleration (OR 2.2), and stéeeding (OR
0.5)..Breast-feeding may play a protective roleirrgasevere lesions in neonates. Benhamou PH éRadk factors for severe
esophageal and gastric lesions in term neonateasé-control study.” Journal of Pediatric Gastteeriogy and Nutrition.
Oct 2000; 31 (4): 377-380.

6. Gastroesophageal Reflex
Breastfed neonates demonstrate gastroesophadealepisodes of significantly shorter duration tliarmula fed neonates.
Heacock, H.J., "Influence of Breast vs. Formulakiitil Physiologic Gastroesophageal Reflux in Healtleyvborn Infants”. J.
Pediatr Gastroenterol Nutr, 1992 January; 14(1)%6 41

7. Inguinal Hernia
Human milk contains gonadotropin releasing hormaréch may affect the maturation of neonatal teséicfunction. This
case-control study showed breastfed infants hagh#fisant dose response reduction in inguinal feeriPisacane, A. "Breast-
feeding and inguinal hernia" Journal of Pediatfi®85:Vol 127, No. 1, pp 109-111
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8. Lactose Malabsorption
To determine the prevalence of lactose malabsarigoung Lithuanian atopic dermatitis childremgevaluate the
relationship between lactose malabsorption andltination of exclusive breastfeeding, and the refethip between lactose
malabsorption and cow's milk intolerance in paramis grandparents. Methods: 144 children with atdpirmatitis aged 1.5-
24 mo (study group) and 32 children without symptarhallergic diseases (control group) were ingagéd. Lactose and
glucose-galactose absorption tests based on by glucose determination, culture of stool,xadgglutination test for
rotavirus and microscopic examination of stoolgarasites were performed. Lactose malabsorptiegndetermined in 59
(40.9%) and glucose-galactose malabsorption in18@6) children with atopic dermatitis. The ridideveloping lactose
malabsorption was higher in children fed exclugivat breast milk up to 1 month of age than in akitdfed exclusively on
breast milk for 4 to 6 months (OR: 2.62). Lactosdabsorption was significantly more frequent itigrets whose mothers did
not tolerate cow's milk (66.7%) than in patientad mothers were tolerant to it (41.1%). Conclusi@ctose malabsorption
was determined in 40.9% of Lithuanian atopic deitisathildren aged under 2 years. Lactose malgtsor appeared to be
associated with brief duration of exclusive breseting (less than 1 month) and mothers' milk iméolee. Rudzeviciene O et
al. “Lactose malabsorption in young Lithuaniandtgn with atopic dermatitis.” Acta Paediatricapr 2004; 93 (4) : 482-
486.

9. Morbidity and Mortality
We estimate attributable fractions, deaths andsye#life lost among infants and children 12 yeaisige due to suboptimal
breast-feeding in developing countries. For irdante consider deaths due to diarrhoeal diseastaed respiratory tract
infections, and deaths due to all causes are cenegldn the second year of life. Outcome measanresittributable fractions,
deaths, years of life lost and offsetting deathemially caused by mother-to-child transmissiotdt¥ through breast-feeding.
Attributable fractions for deaths due to diarrhogiabase and lower respiratory tract infections5&% and 53%, respectively,
for the first six months of infancy, 20% and 18% tiee second six months, and are 20% for all-cdesghs in the second year
of life. Globally, as many as 1.45 million livekl(z million years of life) are lost due to suboplrhreast-feeding in
developing countries. Offsetting deaths causenhbther-to-child transmission of HIV through bre&estding could be as high
as 242 000 (18.8 million years of life lost) ifeghnt World Health Organization recommendationsateollowed.
Conclusions: The size of the gap between curnemtice and recommendations is striking when omsiders breast-feeding
involves no out-of-pocket costs, that there existisersal consensus on best practices, and thtinemting current
international recommendations could potentiallyesawvi5 million children's lives each year. Laulky, Betran, AP; Barros,
AJD; de Onis, M. “Deaths and years of life loseda suboptimal breast-feeding among children éndéveloping world: a
global ecological risk assessment.” Public Heblititrition, 9 (6): 673-685 SEP 2006

10,947 breastfed singleton infants born in ruraaGhbetween July 2003 and June 2004. Breastfeadisignitiated within
the first day of birth in 71% of infants and by #med of day 3 in all but 1.3% of them; 70% werelesively breastfed during
the neonatal period. The risk of neonatal deathfaarfold higher in children given milk-based fisior solids in addition to
breast milk. There was a marked dose responseiaasing risk of neonatal mortality with increasdelay in initiation of
breastfeeding from 1 hour to day 7; overall laigdtion (after day 1) was associated with a 2 l-iacrease in risk.
CONCLUSIONS: Promotion of early initiation of bréfeeding has the potential to make a major contidbuo the
achievement of the child survival millennium deyeitent goal; 16% of neonatal deaths could be sdadinfants were
breastfed from day 1 and 22% if breastfeedingedtianithin the first hour. Breastfeeding-promoticograms should
emphasize early initiation as well as exclusiveabtieeding. This has particular relevance for sahagn Africa, where
neonatal and infant mortality rates are high bustmemen already exclusively or predominantly bifeasl their infants.
Edmond KM, Zandoh C, Quigley MA, et al. “Delayetastfeeding initiation increases risk of neonataitality.” Pediatrics.
2006 Mar;117(3):e380-6.

To determine the association of different feediatjgrns for infants (exclusive breastfeeding, preidant breastfeeding,
partial breastfeeding and no breastfeeding) withtatity and hospital admissions during the firsif lodinfancy. Altogether,
9424 infants and their mothers (2919 in Ghana, 46000dia and 2505 in Peru) were enrolled whenritavere 18-42 days
old. Mother-infant pairs were visited at home gvémveeks from the age of 6 weeks in Ghana andiladd at the age of 10
weeks in Peru. At each visit, mothers were quealanlit what they had offered their infant to eadramk during the past
week. Information was also collected on hospitlthissions and deaths occurring between the aggsveeks and 6 months.
The main outcome measures were all-cause mortdidyshoea-specific mortality, mortality causeddmyte lower respiratory
infections, and hospital admissions. Non-breagtféahts had a higher risk of dying when comparét those who had been
predominantly breastfed. Conclusion: Findi ng tha risks of death are similar for infants whe predominantly breastfed
and those who are exclusively breastfed suggestsrilsettings where rates of predominant breaditigeare already high,
promotion efforts should focus on sustaining tHagé rates rather than on attempting to achiev@fafeom predominant
breastfeeding to exclusive breastfeeding. BahEkmst, C; Kirkwood, et al. “Infant feeding patisrand risks of death and
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hospitalization in the first half of infancy: mwéntre cohort study.” Bulletin Of The World Heaf@linganization, 83 (6): 418-
426 Jun 2005.

We evaluatethe effect of breastfeeding on postneonatal meytadiUnitedStates using 1988 National Maternal and Infant
Health SurveyNMIHS) data: 1204 infants widied between 28 days and 1 year from causes dthrrcongenitadinomaly or
malignant tumor and740 children who were still alive at 1 year wa@uded. Overall, children who were ever breaktiad
0.79times the rislof never breastfed children for dying in the poetreal period. Longer breastfeeding was associaitid
lower risk. Odds ratidsy cause of death varied from 0.59 for injurie® 84 for sudden infamteath syndrome. This large
data set allowed robusstimates and control of confounding, but the ¢ffe€ breasmilk and breastfeeding cannot be
separated completely from otledraracteristics of the mother and child. Assungiagsalityhowever, promoting breastfeeding
has the potential to savedglay ~720 postneonatal deaths in the United Sestels year. Chen, AM et al. “Breastfeeding and
the Risk of Postneonatal Death in the United StatPediatrics 2004 May 113(5):e435-e439

The association between breastfeeding dose amdsis in the first 6 months of life was analyzed @92 infants.
Breastfeeding dose (ratio of breast-feedings terdiedings) was categorized as "full,” "most,"dalj' "less," or "no"
breastfeeding. Compared with no breastfeedingbfebst-feeding infants had lower odds ratiosiafrtiea, cough or wheeze,
and vomiting and lower mean ratios of illness merghd sick baby medical visits. "Most" breastfegdiriants had lower odds
ratios of diarrhea and cough or wheeze, and "edualist-feeding infants had lower odds ratios ofgtoor wheeze. "Full,"
"most," and "equal" breastfeeding infants withdbtisgs had lower odds ratios of ear infections aadain other illnesses, but
those with siblings did not. "Less" breastfeedimfgnts had no reduced odds ratios of illness. iRggldid not vary by income.
Raisler J et al. "Breast-feeding and infant ilBies dose-response relationship? J Public He@R8 Jan;89(1):25-30

The incidence of any infection and sepsis/menisigite significantly reduced in human milk-fed VLBWfants compared with
exclusively formula-fed VLBW infants. Hylander Mgt al. "Human milk feedings and infection amongyew birth weight
infants." Pediatrics 1998 Sep;102(3):E38

During the first 6 months of life, breastfeeding lzaprotective effect of against respiratory ilbes gastrointestinal illnesses,
and on all ilinesses. Beaudry M et al. "Relatie@tween infant feeding and infections during th&t §ix months of life." J
Pediatr 1995 Feb;126(2):191-7

Jones EG et al. "Relationship between infant fegedind exclusion rate from child care becausdreggk.” J Am Diet Assoc
1993 Jul;93(7):809-11

There is an inverse relationship to breastfeedirtgraorbidity. This was most prominent in the fiystr of life, but it was also
present in the first three years. Van Den Boga@ardRelationship Between Breast Feeding in Earlifdblood and Morbidity
in a General Population". Fan Med, 1991; 23:510-515

There is association between breastfeeding umtorghs of age and survival of infants throughoatfirst year of life. The
younger the infant and the longer the breastfeedireggreater the estimated benefits in terms aftdaverted. Habicht, J.P.,
"Does Breast Feeding Really Save Lives, or Are AppibBenefits due to Biases?" Am J Epidemiolog36l9

10. Plagiocephaly
Not-breastfeeding predicted additional risks foveleping plagiocephaly. Losee JE et al. Nonsynastatcipital
plagiocephaly: factors impacting onset, treatman¢d, outcomes. Plast Reconstr Surg. 2007 May;111H68-73.

Bottle-feeding; always offering the feeding frone ttame side, was related to positional preferendeasymmetry in children.
Boere-Boonekamp M, van der Linden-Kuiper L. Positibpreference: prevalence in infants and followaftpr two years.
Pediatrics. 2001;107:3310-43.

11.Pyloric Stenosis
Infants with pyloric stenosis were less likely vk been breastfed during the first week of [Bésacane A, et al. Breast
feeding and hypertrophic pyloric stenosis: popalatiased case-control study. BMJ. 1996 Mar 23812%):745-6.

12. Sudden Infant Death Syndrome
In some countries the advice to breastfeed is dstun the campaigns' messages, but in other desiittis not. The German
Study of Sudden Infant Death is a case-controlystifid833 infants who died of sudden infant deathdsgme and 998 age-
matched controls. A total of 49.6% of cases an@%2of controls were breastfed at 2 weeks of ageluSive breastfeeding at
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1 month of age halved the risk, partial breastfeg@it the age of 1 month also reduced the riskiddien infant death
syndrome, but after adjustment this risk was rgnificant. Being exclusively breastfed in the laginth of life/before the
interview reduced the risk, as did being partiéliigastfed. Breastfeeding survival curves showetdhibi partial breastfeeding
and exclusive breastfeeding were associated wighliaced risk of sudden infant death syndrome. COBBIONS: This study
shows that breastfeeding reduced the risk of suddant death syndrome by approximately 50% ahgéls throughout
infancy. We recommend including the advice to bifead through 6 months of age in sudden infantrdsatdrome risk-
reduction messages. Vennemann MM et al. "Does tiesaling reduce the risk of sudden infant deathisyme?” Pediatrics.
2009 Mar;123(3):e406-10.

A population-based case-control study of 260 SIB&tlas that occurred in Chicago between 1993 anél 488 an equal
number of matched living controls. The racial/é@hoomposition of the study groups was 75.0% bld&]1% Hispanic white;
and 11.9% non-Hispanic white. Several factorseel#o the sleep environment during last sleep wsseciated with higher
risk of SIDS: placement in the prone position, softface, pillow use, face and/or head covered hétiding, bed sharing
overall, bed sharing with parent(s) alone, ands¥eting in other combinations. Pacifier use waseiated with decreased
risk, as was breastfeeding either ever (OR: 0.2uarently (OR: 0.2). In a multivariate model, seal factors remained
significant: prone sleep position, soft surfacdopi use, bed sharing other than with parent(sh@l@nd not using a pacifier.
Hauck FR et al. “Sleep environment and the riskuafden infant death syndrome in an urban populalibe Chicago infant
mortality study.” Pediatrics. May 2003; 111 (5)ppu S: 1207-1214.

This analysis is based on data from the Nordic &pidlogical SIDS Study, a case-control study. A#djustment for
smoking during pregnancy, paternal employment péfeeposition, and age of the infant, the adjustdds ratio was 5.1 if the
infant was exclusively breast fed for less thar fwaeks, 3.7 for 4-7 weeks, 1.6 for 8-11 weeks, 28dor 12-15 weeks, with
exclusive breast feeding over 16 weeks as thealeder Mixed feeding in the first week post partlichnot increase the risk.
Alm-B et al. “Breast feeding and the sudden infégdth syndrome in Scandinavia, 1992-95.” Archi@éDisease-In-
Childhood. Jun 2002; 86 (6): 400-402.

A meta-analysis and qualitative literature reviearevperformed. Twenty-three studies were includetié meta-analysis. The
studies were heterogeneous, and a majority (149 wfftfair" or "poor" quality. Crude ORs from 1&dividual studies favored
breastfeeding as protective against SIDS. The gwdlanalysis indicated that bottle-fed infantsevisvice as likely to die
from SIDS (pooled OR = 2.11). The results of thalgsis show that there is an association betwettteHeeding and SIDS,
but this may be related to confounding variableleVea KL et al. The role of breastfeeding in sudddgant death syndrome.
J Hum Lact 2000 Feb;16(1):13-20.

Sixty-three infants who died suddenly and unexplygterere classified into 3 groups: SIDS (19 caskgjderline SIDS (30
cases) and non-SIDS (14 cases). Non-SIDS caseisedanore breastfeeding, the parents hardly smdkedg pregnancy
and after birth, a firm mattress had been usedpsor@ often signs of illness had been reportechbyptirents, compared with
the SIDS and borderline SIDS cases. L'Hoir MPl.et@udden unexpected death in infancy: epidengicklly determined
risk factors related to pathological classificatiofcta Paediatr 1998 Dec;87(12):1279-87

Not breastfeeding at discharge from an obstetrapital at any stage of the infant's life was asged with an increased risk of
SIDS. Mitchell, A. "Results from the First Year Bifie New Zealand Count Death Study". N.Z. Med A1;9104:71-76

A study indicated that breastfeeding was protediyainst SIDS, consistent with an effect mediatedugh the prevention of
gastrointestinal and/or respiratory disease. HaffnivJ., "Risk Factors for SIDS: Results of theiblzl Institute of Child
Health and Human Development SIDS Cooperative Epiolegic Study". Ann NY ACAD Sci, 1988.

13. Toddler llinesses
Mothers of 67 infants were questioned about thedygnd duration of illness episodes requiring nzdiare between 16 and
30 months of age. Breastfeeding was noted to deerthe number of infant illnesses and indireatigrove toddler health.
Gulick, E.E. "The Effects of Breastfeeding on theddiler Health." Pediatric Nursing, 1986 Jan-Feli)3(-4.

14.Wheezing
Increased body mass index has been linked to wiggezidiagnosis of asthma, and morbidity We ingas#id the association
between body mass index (BMI), breastfeeding, amehag hyperresponsiveness (AHR) in 536 German sichiddren. We
analyzed consecutive surveys in 1994-1995 and 1@8iucted as part of the Child Health and EnvireminCohort Study in
Hesse, Germany. The questionnaire included questidapted from the German version of the InternatiS§tudy of Asthma
and Allergy in Childhood (ISAAC). A bronchial chaiige test using 4.5% hypertonic saline was condwiieing the 1997
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survey AHR was defined as a fall in forced expiratlume in 1 sec (FEV1) of >= 15%. Of 536 childngho participated in
the 1997 survey (median age, 10.3 years), 82 (188td positive for AHR. In a multivariate analysizere was no
association between AHR determined at age 10 yemrshe highest quintile of BMI compared to thedsiquintile at age 4
years (odds ratio (OR), 1.4; 95% confidence intef@48), 0.5-3.6), 7-8 years (OR, 0.6; 95% CI, 0.5)20r 10 years (OR, 1.1;
95% Cl, 0.2-4.3). Breastfeeding for 12 weeks ogkmprotected against AHR (OR, 0.4; 95% ClI, 0.2-Gwever, when
children

in the highest quintile of BMI at age 4 years haéibbreastfed for 8 weeks or less, the prevaleh8elR at age 10 years was
significantly increased (27.7%, P = 0.01). In cos@bn, our results demonstrate a protective etfebteastfeeding against
AHR, and reinforce the need to encourage breastfged\though there was no association between BMI AHR, our
finding of an interactive effect of high BMI andshbreastfeeding on AHR suggests a complex eticébgathway that needs
to be further explored. Eneli, IU; Karmaus, W; Bas; Kuehr, J. “Airway hyperresponsiveness aodytmass index: The
Child Health and Environment Cohort Study in He§sermany.” Pediatric Pulmonology, 41 (6): 530-587@ 2006

Infants who were breastfed for three or more monghie significantly less likely to have three ormrmepisodes of wheezing
in the first six months after birth. Baker D et &lnequality in infant morbidity: causes and cegsences in England in the
1990s." J Epidemiol Community Health 1998 Jul;52(51-8

Children who had ever been breast fed had a laveilénce of wheeze than those who had not (59% &#@respectively).
The effect persisted to age 7 years in the noniegamly, the risk of wheeze being halved in thedst fed children. Burr ML,
et al. "Infant feeding, wheezing, and allergyragpective study.” Arch Dis Child 1993 Jun;68 (@473

Within the group who had had early wheezing, irdamto had been breastfed for at least one mongesulently had less
severe wheezing. Porro E, et al. "Early wheeaimdj breast feeding." J Asthma 1993;30(1):23-8

Breastfeeding seems to protect against wheezipiradsry tract illnesses in the first 4 monthsitd,|particularly when other
risk factors are present. Wright, A.L., "breastfieg and lower respiratory tract illnesses in tingt fyear of life." British
Medical Journal, 1989.

C. Allergies

1. Allergies in general
Breastfeeding'’s role in the prevention of allerdisease remains controversial. Reasons for this@eersy include
methodological differences and flaws in the stsdlierformed to date, the immunologic complexitypfast milk itself and,
possibly, genetic differences among patients tlmatlevaffect whether breast-feeding is protectivaiast the development of
allergies or is in fact sensitizing. The prepoaee of evidence does suggest, however, that Wearkl be much to lose by
not recommending breast-feeding. In general, studdveal that infants fed formulas of intact cawnilk or soy protein
compared with breast milk have a higher inciderfcaapic dermatitis and wheezing illnesses in eanjdhood. Consistent
with these findings, exclusive breast-feeding stidnd encouraged for at least 4 to 6 months in tafahboth high and low risk
of atopy and irrespective of a history of matemsthma. Friedman NJ, Zeiger RS. “The role of $tréeeding in the
development of allergies and asthma.” J Allergiyn @hmunol. 2005 Jun;115(6):1238-48.

Australia has one of the highest prevalence ratesriationally of allergic conditions, such as asttand eczema. Atopy is
one hallmark for the development of allergic digeasd predisposes to allergic inflammation in Hrget organs. Omega-3
(n-3) fatty acids (FAs) are thought to act as prears to the formation of less active inflammatorgdiators, with the potential
to reduce inflammation. To investigate whetheréased n-3 FA levels in maternal breast milk aseciated with a lower risk
of developing atopy in infancy, 620 children bantoi families where at least one first-degree redatiad an atopic disease
were studied. Some 224 women provided either @streim (n=194) or 3-month expressed breast milkEBample

(n=118). Maternal colostrum and 3-month EBM samplere analysed for FA content by gas chromatogrekin prick

tests (SPTs) to six common allergens were perforomeidfants at 6, 12 and 24 months of age and dhen®who agreed at
study entry. For infants sensitized to foods atdhitins (n=29), the total n-3 FA level in the colastrwas significantly higher
(P=0.004) as were levels of individual long-chai RAs, docosoapentaenoic acid (DPA, C22:5, P=0.a0d
docosahexaenoic acid (DHA, C22:6, P=0.002) tharmoimsensitized infants. Infants with aero-allergensitization at 24
months (n=30) had higher levels of the n-3 FA, DP40.002) and DHA (P=0.007), and similarly highatat n-3 FA
(P=0.009) in maternal colostrum than those infarts were not sensitized. Conclusion: Higher n-3l&#ls in the colostrum
do not appear to confer protection against, but beag risk factor for, the eventual developmerdtopy in high-risk breastfed
infants. Stoney-RM et al. “Maternal breast mokd-chain n-3 fatty acids are associated with imeee risk of atopy in
breastfed infants.” Clinical and Experimental Adjg. Feb 2004; 34(2): 194-200.
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The review concluded that breastfeeding seemsateqirfrom the development of atopic disease. Tleetappears even
stronger in children with atopic heredity. If bseailk is unavailable or insufficient, extensivéiydrolysed formulas are
preferable to unhydrolysed or partially hydrolysednulas in terms of the risk of some atopic mastdé&ons. van-Odijk J et
al. “Breastfeeding and allergic disease: a mutighlinary review of the literature (1966-2001)tbe mode of early feeding in
infancy and its impact on later atopic manifestagit Allergy. Sep 2003; 58 (9): 833-843

2187 children were followed to age 6 years to sthdyassociation between duration of exclusivedirieeeding and asthma or
atopy. After adjustment for confounders, the idtration of milk other than breastmilk before 4 mienbf age was a
significant risk factor for all asthma and atoplated outcomes in children aged 6 years. A sigaifi reduction in the risk of
childhood asthma at age 6 years occurs if exclusigast feeding is continued for at least the 4th®after birth. Oddy WH
et al. "Association between breast feeding anlhaestn 6 year old children: findings of a prospeetbirth cohort study."

BMJ 1999 Sep 25;319(7213):815-9

A birth cohort was followed-up to age 4 years. @8 4 years, 27% of the children had symptomslefgit disease. Family
history of atopy was the single most important festtor for atopy in children. Sibling atopy wasteonger predictor of
clinical disease than maternal or paternal atdpgrmula-feeding before 3 months of age predispts@dthma at age 4 years
(OR: 1.8). Tarig SM, et al. The prevalence of &8l factors for atopy in early childhood: a whelepulation birth cohort
study. J Allergy Clin Immunol. 1998 May;101(5):583.

The factors most important in the pathogenesidlefgaic symptoms were: (i) formula implementatioegun in the first week
of life; (ii) early weaning (< 4 months); (iii) fekng beef (< 6 months); (iv) early introductionazw's milk (< 6 months); and
(v) parental smoking in the presence of the badesearly day care admission (< 2 years of lifé)the preventive measures
used in this study (exclusive breastfeeding anlaydrolyzed milk feeding, delayed and selectiveddtrction of solid foods,
and environmental advice) were effective at thedtizear of follow-up, greatly reducing allergic nifastations in high atopic
risk babies in comparison with those not receithigse interventions. Marini A et al. "Effectseoflietary and environmental
prevention programme on the incidence of allerginpgoms in high atopic risk infants: three yeaoHiofv-up. Acta Paediatr
Suppl 1996 May;414:1-21

Breastfeeding, even for short periods was clea$ypeaiated with lower incidence of wheezing, prokxhgolds, diarrhea, and
vomiting. Merrett, T.G., "Infant Feeding & Allergg2 Month Prospective Study of 500 Babies Boro ilergic Families".
American Allergies, 1988.

2. Allergic Rhinitis
A systematic review was conducted of prospectiudiss that evaluated the association between éxelbseastfeeding during
the first 3 mo after birth and allergic rhiniti¥he summary odds ratio for the protective effedvrefastfeeding was 0.74. The
effect estimate in studies of children with a fanfilstory of atopy was 0.87. Exclusive breastfagdiuring the first 3 months
after birth protects against allergic rhinitis imldren, both with and without a family history afopy. Bloch AM et al. “
Does breastfeeding protect against allergic rigimitiring childhood? — A meta-analysis of prospecsitudies.” Acta-
Paediatrica. 2002; 91 (3):275-279

3. Asthma (see also “Wheezing”)
Family and environmental factors affect the develept of respiratory morbidity. How these factor®iact is unclear. We
sought to clarify the interactive effect of familistory of asthma and environmental factors orott®urrence of respiratory
morbidity. Two hundred twenty-one infants with @sftive family history of asthma (PFH) and 308 wathegative family
history of asthma (NFH) were prenatally selected fatiowed until the age of 2 years. Exposurengi®nmental factors and
the occurrence of respiratory morbidity were reeordInfants with a PFH had more respiratory matpithan infants with an
NFH. Adjusted ORs ranged from 1.7 for expiratoryeehing to 4.9 for croup. Parental smoking incrddse OR of a PFH for
wheezing ever (OR, 5.8) and attacks of wheezing, @®), as did Der p 1 (OR, 10.2 and OR, 7.1, rethgy). Exposure to
both parental smoking and Der p 1 further increab=sdOR (OR, 30.8 and OR, 26.2, respectively)edBtfeeding decreased
the ORs of PFH for tonsillitis and acute otitis n@dParental smoking and Der p 1 increase theteffea PFH on respiratory
morbidity. Breast-feeding reduces this effect. r&xttention should be given to stimulate mothetsreast-feed their children
in case they cannot stop smoking or taking saaitatieasures. Kuiper S et al. “Interactive eftédamily history and
environmental factors on respiratory tract-relateabidity in infancy. J Allergy Clin Immunol. 200May 9

In a cohort study of 2602 West Australian childezmolled before birth and followed prospectively eollected data on
method of infant feeding, maternal asthma (as tegdry parental questionnaire), atopy (as meadawesttin prick test), and
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current asthma (defined as a physician's diagmbsisthma and wheeze in the last year) at 6 ydargeo The risk of
childhood asthma increased if exclusive breastifepaas stopped (other milk was introduced) beforeonths (odds ratio,
1.28), and this risk was not altered by atopy otemmal asthma status. After adjusting for covasaexclusive breast-feeding
for less than 4 months was a significant risk faéo current asthma (odds ratio, 1.35). Oddy Wdat JK; de Klerk NH.
“Maternal asthma, infant feeding, and the risksthana in childhood.” Journal of Allergy and Cliaidmmunology. Jul 2002;
110 (1) : 65-67.

A sample of 2184 Canadian children between the ag&® and 24 months, whose mother reported dataeastfeeding and
asthma, were studied. Outcomes included parespalt of physician-diagnosed asthma and wheezeiprevious year. The
prevalence of asthma was 6.3%; and wheeze, 23/88ér adjustment for smoking, low birth weight, lomaternal education,
and sex, a duration of breastfeeding for less thanonths was found to be a risk factor for asthotkl$ ratio 2.39) and
wheeze (odds ratio 1.54). A dose-response effastolsserved, with a longer breastfeeding durat&ngoprotective against
the development of asthma and wheeze in youngrehildDell S, To T. “Breastfeeding and asthmaduang children -
Findings from a population-based study.” Archiw@sPediatrics-And-Adolescent-Medicine. Nov 20015X81):1261-1265

Meta analysis of 12 prospective studies found thésaatio (OR) for the protective effect of brefestding was 0.70. The
effect estimate was greater in studies of childvéh a family history of atopy (OR = 0.52) thangtudies of a combined
population (OR = 0.73). CONCLUSIONS: Exclusive tatefeeding during the first months after birth $saciated with lower
asthma rates during childhood. The effect, caugdthmunomodulatory qualities of breast milk, aveida of allergens, or a
combination of these and other factors, strengtti@madvantage of breast-feeding, especially énaili history of atopy is
present. Gdalevich M, Mimouni D, Mimouni M. Bredseding and the risk of bronchial asthma in chilaliioa systematic
review with meta-analysis of prospective studidBediatr 2001 Aug;139(2):261-6

Parents of children aged 3-5 years living in twi@esiin Australia were surveyed by questionnairadcertain the presence of
asthma and various proposed risk factors for asthrtteeir children. Recent asthma was definedvas eaving been
diagnosed with asthma and having cough or wheetteeitast 12 months and having used an asthma at&xdidn the last 12
months. Atopy was measured by skin prick tesg@x@ommon allergens. The prevalence of recehnasivas 18% to 22%.
Factors which increased the risk of recent asther@wvatopy (odds ratio 2.35), having a parent wittistory of asthma (OR
2.05), having had a serious respiratory infectiothe first 2 years of life (OR 1.93), and a higétary intake of
polyunsaturated fats (OR 2.03). Breast feeding (QR) and having three or more older siblings @E5) decreased the risk
of recent asthma. Of the factors tested, thogehtinae the greatest potential to be modified taicedhe risk of asthma are
breast feeding and consumption of polyunsaturattd fHaby-MM et al. Asthma in preschool childrprevalence and risk
factors. Thorax, Aug 2001; 56 (8) : 589-595

Introducing milk other than breast milk to infagtsunger than 4 months old increases the risk dihastand atopy (a
predisposition to certain allergies). The investiigs followed 2,187 children from before birthahgh their 6th birthday.
Children who were fed milk other than breast mifidse 4 months of age experienced higher ratell midicators of asthma
and allergy. Such children were 25% more likelypéodiagnosed with allergy and 30% more likely &awédna positive skin test
for allergies than were children who received digast milk during their early months. The totatation of exclusive
breastfeeding was less important, though longeadtfeeding was associated with less asthma arrdall&@he researchers
also found increased risks of asthma and atopy grbows, infants born prematurely, and childremlivin households where
smoking took place. Oddy W et al. British Medidalirnal Sep 1999;319:815-819.

4. Eczema
The authors studied the association between beealitig andevelopment of atopic dermatitis during the fir8trhonthof
life among children with and without a parentattig ofallergy. A cohort study of 15,430 mother-childnsa@nrolledn The
Danish National Birth Cohort was carried out bem&@98 and 2000. Data on breastfeeding, atopic déisnandpotential
confounders was obtained from telephone intervimwslucted during pregnancy and when the childrere weandl8 months
of age. The cumulative incidence of atopic dertisatias 11.5% at 18 months of age. Overall, curregasifeedingvas not
associated with atopic dermatitis (incidence rat®(IRR) = 0.91, 95% confidence interval (CI): 0.8004). Exclusive
breastfeeding for at least 4 months was associgthcan increasedsk of atopic dermatitis in children with no patemith
allergieqIRR = 1.29, 95% ClI: 1.06, 1.55) but not for chddrwith ongIRR = 1.11, 95% CI: 0.94, 1.31) or two (IRR = 0.88
95% CI1:0.69, 1.13) parents with allergies (test for honmaigy, p= 0.03). The authors found no overall effects)aflesive or
partial breastfeeding on the risk of atopic dertizatiHoweverthe effect of exclusive breastfeeding for 4 momthaore
dependedn parental history of allergic diseases. C Bdriwohlfahrt, P Aaby et al. Breastfeeding and RiSAtopic
Dermatitis, by Parental History of Allergy, duritfte First 18 Months of Life American Journal of &giiology 2004
160(3):217-223
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This meta-analysis of 18 prospective studies evatline association between exclusive breast-fgetlining the first 3
months after birth and atopic dermatitis. The oddi® (OR) for the protective effect of breastde® in the studies analyzed
was 0.68. This effect estimate was higher in ttoig of studies wherein children with a family bist of atopy were
investigated separately (OR = 0.58) than in thdsmmbined populations (OR = 0.84). A small sulidedtudies of children
without a history of atopy in first-degree relagvghowed no association between breast-feedintharmhset of atopic
dermatitis (OR = 1.43). Exclusive breast-feedingm the first 3 months of life is associated witver incidence rates of
atopic dermatitis during childhood in children wétamily history of atopy. This effect is lessdrie the general population
and negligible in children without first-order atopelatives. Breast-feeding should be stronggoramended to mothers of
infants with a family history of atopy, as a po#simeans of preventing atopic ecze@dalevich M, et al. Breast-feeding and
the onset of atopic dermaititis in childhood: a eysitic review and meta-analysis of prospectiveistud Am Acad Dermatol
2001 Oct;45(4):520-7.

D. Development and Intelligence

1. Bedwetting
A case-control study was conducted in a pediatiiginence center and a general pediatric pradfiases (n = 55) were
recruited from the continence center and definechéddren 5 to 13 years of age who experiencetirike involuntary voiding
of urine during nighttime sleep at least 2 timegegk in the absence of defects of the central msrggstem or urinary tract.
Age- and gender-matched controls (n = 117) whandidexhibit bed-wetting were enrolled from a gehpeiatric practice.
Infant feeding practices were measured as bredstigéyes/no) and, for those who were breastfegdhé duration of
breastfeeding and the time of formula supplemeasmatiAmong the case subjects, 45.5% were breastfeeteas among the
controls 81.2% were breastfed. After adjustingréare, income, and family size, the odds ratio Wa83, indicating that case
subjects were significantly less likely than cotdrm be breastfeed. Among all the study subjetis were breastfed, controls
were breastfed for a significantly longer periodrtitase subjects (an average of 3 months longknpugh breastfed controls
were less likely to be supplemented with formulentbreastfed case subjects, this difference wastatstically significant.
Breastfeeding longer than 3 months may protectnagaied-wetting during childhood. Breast milk s@ppénted with formula
did not make a difference in the rate of enureBigrone JG et al. “Breastfeeding during infancy ipeotect against bed-
wetting during childhood.” Pediatrics. 2006 JuB{1):254-9

2. Brain Activity in Infants of Depressed Mothers
The present study was designed to examine theiaisodetween breastfeeding and temperament amisfof depressed
mothers. Seventy-eight mothers, 31 who were dspdesnd their infants participated. Depressedhenstwho had stable
breastfeeding patterns were less likely to havenitsfwith highly reactive temperaments. Infantdegressed mothers who
breastfed did not show the frontal asymmetry pasteice., left frontal hypoactivity, previously @ped. Moreover,
breastfeeding stability, even in depressed mothegs,related to more positive dyadic interactioRsally, a model was
supported, in which the effects of maternal depoassn infant feeding are mediated by infant froBEBG asymmetry and
infant temperament. These findings could provideumdation for developing intervention techniquemploying
breastfeeding promotion and support, directed tdwattenuating the affective and physiological dgatation already noted in
infants of depressed mothers. Jones NA, McFall Bidgo MA. “Patterns of brain electrical activityinfants of depressed
mothers who breastfeed and bottle feed: the mediatile of infant temperament.” Biol Psychol. 20Ddt;67(1-2):103-24

3. Brainstem, Cognitive, and Motor Development in Pre¢rm Infants
Nutrition data including enteral and parenteratifeeere collected prospectively, and follow-up asseents of 1035
extremely low birth weight infants at 18 months'rected age were completed at 15 sites that wetieipants in the National
Institute of Child Health and Human Development hgal Research Network Glutamine Trial between Batd 4, 1999, and
June 25, 2001. Total volume of breast milk feedis/kayper day) during hospitalization was calculat8there were 775
(74.9%) infants in the breast milk and 260 (25.184gnts in the no breast milk group. Infants in Breast milk group were
similar to those in the no breast milk group inrgu@eonatal characteristic and morbidity, includmgnber of days of
hospitalization. Mean age of first day of breadkrfar the breast milk infants was 9.3 +/- 9 daydants in the breast milk
group began to ingest non-breast milk formula 16228 vs 7.3 days) compared with the non-breakt gnbup. Age at
achieving full enteral feeds was similar betweenlireast milk and non-breast milk groups (29.0L8/vs 27.4 +/- 15). Energy
intakes of 107.5 kg/day and 105.9 kg/day duringhthepitalization did not differ between the breagdk and non-breast milk
groups, respectively. At discharge, 30.6% of irgantthe breast milk group still were receivingdsemilk. Mothers in the
breast milk group were significantly more likelylle white (42% vs 27%), be married (50% vs 30%)elemcollege degree
(22% vs 6%), and have private health insurance (84%8%) compared with the no breast milk groupthdos who were
black, had a low household income (< or = dollad@®), or had higher parity were less likely to pdevbreast milk feeds. The
analysis of outcomes between the any human milknantuman milk groups were adjusted for maternal agaternal
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education, marital status, race/ethnicity, andaotther standard covariates. Children in the bredktgroup were more likely to
have a Bayley Mental Development Index > or = 8§hér mean Bayley Psychomotor Development Inded,ragher Bayley
Behavior Rating Scale percentile scores for ori@néengagement, motor regulation, and total scbhere were no
differences in the rates of moderate to severebcarpalsy or blindness or hearing impairment betwihe 2 study groups.
There were no differences in the mean weight (k§.4s 10.4 kg), length (80.5 cm vs 80.5 cm), orcheiacumference (46.8
cm vs 46.6 cm) for the breast milk and no breat gibups, respectively, at 18 months. Multivariatelyses, adjusting for
confounders, confirmed a significant independesbeisition of breast milk on all 4 primary outcomibe mean Bayley
(Mental Development Index, Psychomotor Developnhedéx, Behavior Rating Scale, and incidence of seitalization). For
every 10-mL/kg per day increase in breast milk stigs, the Mental Development Index increased b3 @oints, the
Psychomotor Development Index increased by 0.68tpdihe Behavior Rating Scale percentile scoreeased by 0.82 points,
and the likelihood of rehospitalization decrease®¥%. In an effort to identify a threshold effeétweast milk on Bayley
Mental Development Index and Psychomotor Developrimetex scores and Behavior Rating Scale percestidees, the mean
volume of breast milk per kilogram per day durihg hospitalization was calculated, and infanthélreast milk group were
divided into quintiles of breast milk ingestion askied for confounders. Overall, the differencess&the feeding quintiles of
Mental Development Index and Psychomotor Developrimetex were significant. There was a 14.0% diffieesin Behavior
Rating Scale scores between the lowest and higlégsiles. For the outcomes (Mental Developmentldsychomotor
Development Index, Behavior Rating Scale, and Rgtalization <1 year), only the values for the 38percentile quintile of
breast milk feeding were significantly differentiin the no breast milk values. In our adjusted 1Esjom analyses, every 10
mL/kg per day breast milk contributed 0.53 poiuat$tte Bayley Mental Development Index; therefone, impact of breast
milk ingestion during the hospitalization for infarin the highest quintile (110 mL/kg per day) ba Bayley Mental
Development Index would be 10 x 0.53, or 5.3 poi@®NCLUSIONS: An increase of 5 points potentiaiiguld optimize
outcomes and decrease costs by decreasing the namlezy low birth weight children who require s education
services. The societal implications of a 5-poinigpdial difference (one third of an SD) in 1Q audstantial. The potential
long-term benefit of receiving breast milk in théQW for extremely low birth weight infants may bedptimize cognitive
potential and reduce the need for early intervergiod special education services. Vohr BR, PoitadeBB, Dusick AM, et
al. Beneficial effects of breast milk in the netmh@ntensive care unit on the developmental outcofmextremely low birth
weight infants at 18 months of age. Pediatric€620ul;118(1):e115-23

Thirty-nine premature infants, 29 of whom receitretinan milk (HMG) and 10 of whom received formuldyofrG), were
enrolled in a study examining the effect of humalk wn cognitive and motor development. Infants evassessed at 3, 7, and
12 months corrected ages; the Peabody Picture Vitargll est was administered to their mothers. Hidfants had higher
motor scores than FG infants at 3 months (48+2B6e4 2, P = .05) and 12 months (63+20 vs 46+15, B)<afd higher
cognitive scores at 12 months corrected age (10¥$1D+9, P<.05). HMG infants had higher scorest¢mg? = 0.2,

cognitive R = 0.3; P<.05) adjusting for oxygen requirement amadernal vocabulary score. Human milk is assediatith
improved development of premature infants at 3hdhonths corrected age in this sample. Bier J&BJ. ‘Human Milk
Improves Cognitive and Motor Development of Prematafants During Infancy.”Journal of Human Lactation November
2002, 18 (4) 361-367

Brainstem maturation was measured by brainstentayeivoked responses (BAERS) in preterm infants lad 28 to 32
weeks' gestation, and cared for in the neonatahgive care unit of a regional referral center pstdte New York. Baseline
and follow-up BAER measurements were compared tamdates of change were calculated. Data fromst®dy infants (17
fed breast milk and 20 fed commercial prematurmida) revealed that infants fed breast milk hagefabrainstem
maturation, compared with infants fed formula. ArSiB et al. “Brainstem maturation in prematuraims$ as a function of
enteral feeding type.” Pediatrics Aug 2000; 106 88-322.

4. Cognitive Development and IQ
To assess whether prolonged and exclusive bredstéeemproves children’s cognitive ability at ag® §ears, 17 046 healthy
breastfeeding infants were enrolled in this studyyhom 13 889 (81.5%) were followed up at agey@ars. The experimental
intervention led to a large increase in exclusikeabtfeeding at age 3 months (43.3% for the expetiah group vs 6.4% for
the control group) and a significantly higher pilewae of any breastfeeding at all ages up to acidding 12 months. The
experimental group had higher means on all ofritelligence measures, with cluster-adjusted meii@reinces of +7.5 for
verbal 1Q, +2.9 for performance IQ, and +5.9 fdi-fcale 1Q. Teachers’ academic ratings were ficantly higher in the
experimental group for both reading and writinghe3e results, based on the largest randomizectéalconducted in the
area of human lactation, provide strong evidenaeholonged and exclusive breastfeeding improbé@dren’s cognitive
development. Kramer M, Aboud F, Mironova E, et Bteastfeeding and Child Cognitive Development: Nexidence From a
Large Randomized Trial. Arch Gen Psychiatry. 26685):578-584
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Growing evidence linking childhood intelligence vadult health outcomes suggests a need to idggfjictors of this
psychological characteristic. In this study, wedaxamined the early life determinants of childhodelligence in a
population-based birth cohort of individuals banrBrisbane, Australia between 1981 and 1984. laaridble analyses, family
income in the year of birth, maternal and pateedication, maternal age at birth, maternal ethpniniaiternal smoking during
pregnancy, duration of labour, birthweight, brdesting and childhood height, and body mass inderewall associated with
intelligence at age 14. In multivariable analyshs,strongest and most robust predictors of igiefice were fan-Lily income,
parental education and breast feeding, with thesetvariables explaining 7.5% of the variatiointelligence at age 14.
Addition of other variables added little furthempéanatory power. Our results demonstrate the inapag of indicators of
socio-economic position as predictors of intelligenand illustrate the need to consider the rokuoh factors in generating
the association of childhood intelligence with adlisease risk. Lawlor, DA et al. “Early life pietbrs of childhood
intelligence: findings from the Mater-Universityudly of pregnancy and its outcomes.” Paediatric Rednatal Epidemiology,
20 (2): 148-162 Mar 2006.

In a population-based birth cohort, they analy$edhighest grade achieved in school of over 2,08l@ 18-y-olds relative to
breastfeeding information collected in early lifénalyses were adjusted for birthweight, familyante, maternal and paternal
schooling, household assets, number of siblingsakolass, maternal smoking during pregnancy,ethdicity. After
adjustment for confounding variables, there waighlf significant trend in school achievement withreasing breastfeeding
duration. Those breastfed for 9 mo or more weeadlby 0.5-0.8 school grades, relative to thosadied for less than 1 mo.
Data from a cross-sectional survey in the same lptipn suggest that such a difference correspamdslio-15% difference in
adult income levels. The duration of exclusivggmrdominant breastfeeding was also positively aatat with schooling.
Victora CG, et al.Breastfeeding and school achieardrin Brazilian adolescents. Acta Paediatr. 200%;84(11):1656-60.

The relation between breastfeeding and childhoaphitive development was examined in 1991-1993 and@®yschool-age
children weighing <1,500 g when born. After coaseiadjustment for home environment, maternal Vexdiéity, a composite
measure of parental education and occupation,eagtt of hospitalization, the authors found thaiistfed children evidenced
an advantage only for measures specific to visuabmintegration (5.1 intelligence quotient (1Q)imts). Differences in test
scores between breastfed children and those whoadiceceive any breast milk feedings were 3.6 d¢ipts for overall
intellectual functioning and 2.3 1Q points for vatability. Smith MM et al. “Influence of breas#ding on cognitive
outcomes at age 6-8 years: Follow-up of very linthtweight infants.” American-Journal-Of-Epiderdgy. Dec 1 2003; 158
(11): 1075-1082.

A cohort study of 2393 term infants. Of these, ptate infant feeding data in the first year of lfied verbal cognitive 1Q
(Peabody Picture Vocabulary Test-PPVT-R) were alségl for 1450 children at 6 years, and a performaubtest (Perceptual
organisation WISC-Block Design) for 1375 childrar8gears. Full breastfeeding was categorised as,%0 to <4 months, 4-
6 months and >6 months. Associations between bfeeding duration and PPVT-R at 6 years and BDekign at 8 years
were estimated before and after adjustment for gempstational age, maternal age, maternal educgtarental smoking and
the presence of older siblings. The early cessatidull breast feeding was associated with redueebal 1Q and the
performance subtest. After adjustment, mean PP\&CdRes were 3.56 points higher in children fullgdst fed for >6 months
compared with those children never breast fed ((83). Interactions between maternal educatiorr (fotels) and breast
feeding demonstrated a positive association of mateducation on verbal 1Q (F=2.64; P=0.005) iitdchn breast fed for
longer but not on performance (F=0.74; P=0.67)e &arly introduction of milk other than breast milas associated with
reduced verbal 1Q after adjustment for social asdnatal confounders. Oddy-WH et al. “Breast fagdind cognitive
development in childhood: a prospective birth costudy.” Paediatric and Perinatal Epidemiologgn 2003; 17 (1) : 81-90

Polychlorinated biphenyls are a family of synthéiycirocarbon compounds that were used historiéatha broad range of
industrial purposes. Although banned in the 19%tisy continue to be ubiquitous in landfills, sedits, and wildlife.

Prenatal polychlorinated biphenyl exposure wasuatal in a sample of children born to women whodwetén relatively large
quantities of polychlorinated biphenyl-contaminatedke Michigan fish. This exposure was found taabsociated with poorer
intellectual function after controlling statistibafor a broad range of potential confounding vhigs. Deficits included poorer
recognition memory in infancy, lower scores on @sphool IQ test, and poorer verbal IQ and readamgprehension at 11
years of age. Although breast-fed children wemgosed postnatally to elevated levels of polychked biphenyls from
maternal milk, the adverse effects associated pvigihatal exposure were markedly stronger in thieliehi who were not
breast-fed. It is not clear whether the adverfectSf were attenuated in the breast-fed childremtdi certain nutrients in the
breast milk or due to better quality of intelledtstimulation provided by the breast-feeding masheyirtually no adverse
effects were found in relation to postnatal expegarpolychlorinated biphenyls from breast-feedingjcating that the fetus is
particularly vulnerable to this exposure. Jacob3ionJacobson-SW. “Association of prenatal expedaran environmental
contaminant with intellectual function in childhabdlournal of Toxicology Clinical Toxicology. 20020 (4) : 467-475
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In this double-blind, randomized, controlled tridilpreterm formula with and without long-chain pagaturated fatty acids
(LCPUFA), the participants were 195 formula-fedtpre infants (birth weight <1750 g, gestation <3geks) from 2 United
Kingdom neonatal units and 88 breast milk-fed itdarMain outcome measures were Bayley Mental @reéntal Index
(MDI) and Psychomotor Developmental Index (PDI1&tmonths and Knobloch, Passamanick and Sheridegslopmental
Screening Inventory at 9 months' corrected agdetysautcome measures were anthropometry at 9 &mddhths, tolerance,
infection, necrotizing enterocolitis, and deatthefie were no significant differences in developrakstores between
randomized groups, although infants who were fe@UEA-supplemented formula showed a nonsignifica@ipdint
advantage in MDI and PDI at 18 months, with a greg@ionsignificant) advantage (MDI: 4.5 points; P®B points) in infants
below 30 weeks' gestation. LCPUFA-supplementeahitsfwere shorter than control infants at 18 mofudtiference in length
standard deviation score: 0.44). No other sigmifichort- or long-term differences in safety outesnwvere observed.
Breastfed infants had significantly higher develeptal scores at 9 and 18 months than both formolapg and were
significantly heavier and longer at 18 months th@PUFA-supplemented but not control infants. FeltvS; et al.
“Double-blind, randomized trial of long-chain pohgaturated fatty acid supplementation in formuthtéepreterm infants.”
Pediatrics, Jul 2002; 110 (1): 73-82

Independent of a wide range of possible confounthintprs, a significant positive association betwdaration of
breastfeeding and intelligence was observed imd2@endent samples of young adults, assessed diffent intelligence
tests. A sample of 973 men and women and a savh@@30 men, all of whom were born in Copenhagesnrbark, between
1959 and 1961, were divided into 5 categories bagadluration of breastfeeding, as assessed bygiysnterview with
mothers at a 1-year examination. Thirteen poteotiafounders were included as covariates: parsoizihl status and
education; single mother status; mother's heiglg, and weight gain during pregnancy and cigacettsumption during the
third trimester; number of pregnancies; estimatestagional age; birth weight; birth length; anderes of pregnancy and
delivery complications. Duration of breastfeedimas associated with significantly higher scoreshenVerbal, Performance,
and Full Scale 1Qs. With regression adjustmenpfiential confounding factors, the mean IQs werd 9801.7, 102.3, 106.0,
and 104.0 for breastfeeding durations of less thatonth, 2 to 3 months, 4 to 6 months, 7 to 9 nmrdahd more than 9
months, respectively. The corresponding mean scamghe BPP were 38.0, 39.2, 39.9, 40.1, andM0riensen EL; et al.
“The association between duration of breastfeedimtjadult intelligence.” JAMA-Journal-of-the-Ameain-Medical-
Association. May 8 2002; 287 (18):2365-2371

Duration of exclusive breastfeeding and cognitiegelopment were evaluated prospectively for 22 temildren born SGA
and 299 term children born appropriate for gestatiage (AGA). Cognitive development was assesaset) the Bayley
Scale of Infant Development at 13 mo and Wechslesd¢hool and Primary Scales of Intelligence ab gge. Children born
SGA and exclusively breastfed for 24 weeks werdipted to have an 11-point IQ advantage over thosastfed for 12
weeks, as opposed to a 3-point advantage for ehildorn AGA with similar durations of breastfeedinthese data suggest
that mothers should breastfeed exclusively for RAamenhance cognitive development. Rao MR etffect of
breastfeeding on cognitive development of infaisksmall for gestational age.” Acta-Paediatrid202, 91 (3):267-274.

A total of 3880 children were followed from birtlBreastfeeding duration was measured by questima&i® months of age
and a Peabody Picture Vocabulary Test Revised (PRMias administered at 5 years. A strong posieationship was
demonstrated between breastfeeding and the PP\Eb#iesswith increasing scores with increased duraifdoreastfeeding.
After adjusting for a wide range of biological aswtial factors, the adjusted mean for those breg$tir 6 months or more
was 8.2 points higher for females and 5.8 pointsrfales when compared to those never breastfethn€®i et al. “The
effect of breastfeeding on child development at&rg: A cohort study.” Journal-Of-Paediatrics-ADid-Health. Oct 2001,
37 (5): 465-469.

In 345 Scandinavian children, data on breast fepdigre prospectively recorded during the first yafdife, and neuromotor
development was assessed at 1 and 5 years of ajieohtcome measures were Bayley's Scales of IDfanélopment at age
13 months (Mental Index, MDI; Psychomotor Index,[R®echsler Preschool and Primary Scales of ligeice (WPPSI-R),
and Peabody Developmental Scales at age 5. Childeast fed for less than 3months had an incredsledtompared to
children breast fed for at least 6 months, of adesre below the median value of MDI at 13 morathd of WPPSI-R at 5
years. The increased risk of lower MDI and to€lscores persisted after adjustment for materrglragternal intelligence
(Raven score), maternal education, and smokingdgrancy. Angelsen-NK et al. Breast feeding arghitive development
at age 1 and 5 years. Archives-Of-Disease-In-@bitdl. Sep 2001; 85 (3) : 183-188

A review of 20 published studies on the effectbrafastfeeding on infant IQ found that breastfeddsibQs may be 3 to 5
points higher than those of formula-fed babiese Tmger a baby is breast-fed, the greater thefibi® his or her 1Q. These
benefits were seen from age 6 months through 15 yenderson JW et al. American Journal of Cahidutrition, Oct 1999,
70.
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96 healthy term infants, aged between 10 and 14hmamere assessed using the Bayley Scales of IBirglopment.
Duration of breast-feeding significantly predicteéntal development scores for boys, but not fds.giburation of breast-
feeding did not predict psychomotor developmentesdPaine BJ, Makrides M, Gibson RA. “Duratiorbodast-feeding and
Bayley's Mental Developmental Index at 1 year a&f.4gJ Paediatr Child Health 1999 Feb;35(1):82-5.

Increasing duration of breastfeeding was associaibdconsistent and statistically significant ieases in 1) intelligence
guotient assessed at ages 8 and 9 years; 2) reaatimgrehension, mathematical ability, and schalastility assessed during
the period from 10 to 13 years; 3) teacher ratofgeading and mathematics assessed at 8 and i ged 4) higher levels of
attainment in school leaving examinations. Bressting is associated with small but detectablesae®s in child cognitive
ability and educational achievement. These effetsl) pervasive, being reflected in a range ofswmess including
standardized tests, teacher ratings, and acadertoroes in high school; and 2) relatively long-tiyextending throughout
childhood into young adulthood. . Horwood LJ, kesgpn DM. "Breastfeeding and later cognitive acatd@mic outcomes."”
Pediatrics 1998 Jan;101(1):E9

School-age phenylketonuric children who had, aants, been breastfed 20-40 days prior to dietdeyvantion scored
significantly better (IQ advantage of 14.0 poiqts; 0.01) than children who had been formula fAdL2.9 point advantage
persisted also after adjusting for social and matezducation status. Riva E et al. "Early bifeasting is linked to higher
intelligence quotient scores in dietary treatednytieetonuric children. Acta Paediatr 1996 Jan;35@-8

Children who had consumed mother's milk by tubearly weeks of life had a significantly higher 1Q7a5 to 8 years, than
those who received no maternal milk, even aftenstdjent for differences between groups and motkdtgational and social
class. Lucas, A., "Breast Milk and Subsequentligence Quotient in Children Born Preterm". Lant682;339:261-62

Supplementary regression analysis examining tleagth of relationship between duration of breasifegand cognitive
development show small but significant relationdbgtween duration of breastfeeding and scorese@mtntal development
index of the Bayley Scales at 1 and 2 years. MuwiTtucak, M. "Breast Feeding and Cognitive Devel@mtnDuring the First
2 years of Life. "Soc Sci Med, 1988, 26(6):635-9.

In 771 low birth weight infants, babies whose meaghghose to provide breast milk had an 8 point athge in mean Bayley's
mental developmental index over infants of motherosing not to do so. Morley, R., "Mothers Choiegtovide Breast Milk
and Developmental Outcome". Arch Dis Child, 1988

5. Gastrointestinal and Immune Development (see alsd/accine Response”)
To determine the influence of either exclusive btdaeding or formula feeding on both compositiod guantity of the gut
microbiota in infants, we have developed real-timgntitative PCR assays for the detection of Bifacterium spp. and
Clostridium difficile. Furthermore, we have momid the prevalence and counts of Escherichia gadigplying a previously
described real-time PCR assay. We found all 1€#hts tested to be colonized by Bifidobacterium.spppe bifidobacterial
counts were comparable between the 50 breast-fé8@formula-fed infants with median values of Bl&g (10) and 10.24
log(10) CFU g (-1) wet weight faeces, respectively.difficile was detected in 14% of the breast-fd 30% of the formula-
fed infants. In addition, the C. difficile countgre significantly lower in breast-fed infants tharhe formula-fed group. The
prevalence of E. coli in the breast-fed and forrfathgroup was 80% and 94%, respectively. Alse Ercoli counts in
colonized infants was significantly lower in theebst-fed infants than in the formula-fed group. &aclude that the
prevalence and counts of C. difficile as well agdli are significantly lower in the gut microbiodé breast-fed infants than in
that of formula-fed infants, whereas the prevalear@ counts of Bifidobacterium spp. is similar agdoth groups. Penders,
J et al. Quantification of Bifidobacterium sppscBerichia coli and Clostridium difficile in faecgdmples of breast-fed and
formula-fed infants by real-time PCR. Fems Micadbgy Letters, 243 (1): 141-147 Feb 1 2005

Review: The intestine is the largest immune origathe body, and as such is the location for thgoritg of lymphocytes and
other immune effector cells. The intestine is esqubto vast quantities of dietary and microbiaigamnts, and is the most
common portal of entry for pathogens, some of whiehpotentially lethal. The development of norimahune function of
the intestine is therefore vital for survival, aaadlependent on appropriate antigen exposure arggsing, and also an intact
intestinal barrier. In early life innate mechanssof defence are probably more important than eaivadaptive mechanisms
in responding to an infectious challenge, sincehtrathy neonate is immunologically naive (hassaan antigen) and has not
acquired immunological memory. During this perindternal colostrum and milk can significantly augiresistance to
enteric infections. The mechanisms of enhanciegatie resistance are thought to be passive, ingadvdirect supply of anti-
microbial factors, and active, by promoting the @lepment of specific immune function. A toleramesponse to dietary and
non-invasive antigens is generally induced in thie gdowever, it must also be able to mount an adegjimmune response to
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ensure clearance of foreign antigens. It is nawgaized that regulation of tolerance and activeime responses is critical to
health, and failure to regulate these responsefeaarto recurrent infections, inflammatory disesaed allergies. The
education of the immune system in early life isutljiat to be critical in minimizing the occurrencetioése immune-based
disorders. During this phase of development matenilk provides signals to the immune system teaterate appropriate
response and memory. One factor that has beewgrdfo contribute to the increase in the inciderigemmune-based
disorders, e.g. atopic diseases in Western cosnis¢hought to be the increased prevalence afita-feeding. Early

nutrition and the development of immune functiorthie neonate. Kelly D and Coutts AG. Proceedafdghe-Nutrition

Society, May 2000; 59(2): 177-185.

This article summarizes the published data onntesiinal microflora in breastfed infants publistdedting the last 15 y.

Acetic acid is found in higher concentrations irdstfed than in formula-fed infants. Degradatibmacin starts later in
breastfed than in formula-fed infants. The coneersef cholesterol to coprostanol is also delaygdteastfeeding. Orrhage K
and Nord CE. "Factors controlling the bacteridbo@ation of the intestine in breastfed infanté&\tta Paediatr Suppl 1999
Aug;88(430):47-57

Nucleotides (NT) and their related metabolic praduyray key roles in many biological processes.siiietary NT are
rapidly metabolized and excreted. However, soragramorporated into tissues, particularly at yourages. Under conditions
of limited NT intake, rapid growth or certain diseastates, dietary NT may spare the cost of de Ndveynthesis and
optimize the function of rapidly dividing tissuasch as those of the gastrointestinal and immunesyss Animals fed NT-
supplemented versus non-NT supplemented dietsdrahenced gastrointestinal growth and maturatiod jraaproved recovery
following small and large bowel injury. Indicesklmimoral and cellular immunity are enhanced, amdigal rates are higher
following infection with pathogens. Infants receN& in human milk, where they are present as na@eids, nucleosides,
nucleotides and related metabolic products. Thecdiitent of human milk is significantly higher thaiost cow's milk-based
infant formulae. Dietary NT are reported to enleatiee gastrointestinal and immune systems of farfed infants. Infants
fed NT-supplemented versus non-supplemented forhraia a lower incidence of diarrhea, higher anthiitérs following
Haemophilus influenzae type b vaccination and higiag¢ural killer cell activity. These data suggestt human milk NT may
contribute to the superior clinical performancete breastfed infant. Carver JD. "Dietary nudbes: effects on the immune
and gastrointestinal systems." Acta Paediatr S99 Aug;88(430):83-8

Review article: Protection against infections basn well evidenced during lactation against, @ecute and prolonged
diarrhea, respiratory tract infections, otitis ngdirinary tract infection, neonatal septicemial aacrotizing enterocolitis.
There is also interesting evidence for an enhapeetction remaining for years after lactation agadiarrhea, respiratory
tract infections, otitis media, Haemophilus inflaaa type b infections, and wheezing illness. iresd instances the
protection seems to improve with the duration efdstfeeding. A few factors in milk like anti-argiies (anti-idiotypic
antibodies) and T and B lymphocytes have in sorperxental models been able to transfer priminthefbreastfed
offspring. This together with transfer of numeraytokines and growth factors via milk may add noaative stimulation of
the infant's immune system. Such an enhancedifimebuld also explain why breastfeeding may prodg@inst immunologic
diseases like celiac disease and possibly alleBgggestions of protection against autoimmune déeseand tumors have also
been published. Hanson LA. "Breastfeeding pravioiessive and likely long-lasting active immuninn Allergy Asthma
Immunol 1998 Dec;81(6):523-33; quiz 533-4, 537

Secretory IgA concentration increased more rapddiyng the first 6 months after birth in infantchisively breastfed than in
those exclusively bottle fed. Fitzsimmons SP |.et'Bnmunoglobulin A subclasses in infants' salarad in saliva and milk
from their mothers." J Pediatr 1994 Apr;124(4) 566

Enhanced fecal SIgA in breastfed infants is noseduwolely by the presence of IgA in breast milkepresents a stimulatory
effect of breast milk on the gastrointestinal huahimmunologic development. Koutras, A.K., "Fecat&tory
Immunoglobulin A in Breast Milk vs. Formula FeediimgEarly Infancy". J Ped Gastro Nutr, 1989.

6. Hormones
Hormones, growth factors, cytokines and even whelks are present in breast milk and act to esaliliochemical and
immunological communication between mother anddchih addition, milk nutrients such as nucleotidgatamine and
lactoferrin have been shown to influence gastrsiitial development and host defense. Bernt KM\&adker WA. "Human
milk as a carrier of biochemical messages." Actadatr Suppl 1999 Aug;88(430):27-41.

Human milk as well as the milk of several mammagpacies contains a group of biologically activiestances that directly
influence the newborn's metabolism and promote tirand differentiation of organs and target tissuBlse biological
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significance of hormones and growth factors in risllan area of active research. Murphy MS. "Ghofattors and the
gastrointestinal tract." Nutrition 1998 Oct;14(I)1-4

Erythropoietin stimulates production of red bloadl€and is used in the treatment of anemia of ptarity. Human milk
contains considerable amounts of erythropoietirctvingsist degradation after exposure to gastreefiat physiologic pH
levels. Kling PJ et al. "Human milk as a potdreiateral source of erythropoietin." Pediatr R888 Feb;43(2):216-21

Prolactin may be important for lung maturation andactant synthesis, and may play a role in tavtir of the gut and
intestinal absorption of fluid and ions. In a stud 280 infants weighing less that 1850 gramsirah bhigher plasma prolactin
levels were associated with fewer days on ventild#ster transition to full enteral feedings, @ndater gain in length. Lucas
A et al. "Plasma prolactin and clinical outcomeirterm infants.” Archives of Disease in Childhp©890, 65:977-983.

7. Neurological, Psychomotor and Social Development
The study sample included 14,660 term singletgxmost half (47%) of the infants initially were dusivelybreastfed, but
only 3.5% of these infants were still being &alusively on breast milk after 4 months of agéirty-four % ofinfants were
not breastfed at all; 9% of the infants were idediwith delays in gross motor coordination and 6% iitle motor
coordination delays at age 9 months. The propodidnfantavho mastered the developmental milestones increaiked
durationand exclusivity of breastfeeding. Infants who hasler beebreastfed were 50% more likely to have gross motor
coordinatiordelays than infants who had been breastfed exéelysior atleast 4 months (10.7% vs 7.3%). Any breast milk
also was positivelyelated to development: infants who had never lheeastfedvere 30% more likely to have gross motor
delays than infantgho were given some breast milk for up to 2 moiillis7% vs8.4%). The odds ratios for gross motor
delay were not attenuatafter adjustment for biological, socioeconomicpsychosociafactors. Infants who were never
breastfed had at least a 4@%ater likelihood of fine motor delay than infantiso wereggiven breast milk for a prolonged
period. Results suggest that the protective effetireéstfeeding on the attainment of gross motorstatees isttributable to
some component(s) of breast milk or featfrbreastfeeding and is not simply a product ofeaddaged sociagdosition,
education, or parenting style, because contrahiese factors did not explain any of the obsergst@ation.In contrast, the
association between breastfeeding andrfintor delay was explained by biological, socioecoitg andosychosocial factors.
Sacker A, Quigley M, Kelly Y+ Breastfeeding and Developmental Delay: FindingsrHioe Millennium Cohort Study.”
Pediatrics Vol. 118 No. 3 September 2006, pp. e539

The study included 53 normal, healthy infants (8€l&sively breastfed infants and 23 exclusivelynfala-fed infants) at the
age of 1 yeae. Each infant was subjected to fylsical and neurological examination togethehwiturophysiological
studies including flash visual evoked potential BRY, brainstem auditory evoked potential (BAEP) sohatosensory evoked
potential (SSEP). There was significant proloragatf P-100 wave latency of FVEP in formula-fedaimts, together with
significant prolongation of absolute latency of wa\, 11l and V of BAEP in formula-fed infants coamed with breastfed
infants. There was significant prolongation ireinpeak latencies between cortical and Erb's coemisrin formula-fed infants
compared with breastfed infants. We can conclhdeYEP, BAEP and SSEP are more mature in breaisifi@ats relative to
formula-fed infants at 1 y of age, and thus brealit helps earlier development and maturation ehe@spects of the nervous
system than milk formulas. Khedr E et al. “Neurgturation of breastfed and formula-fed infantd¢ta Paediatrica. Jun
2004; 93 (6) : 734-738

Many studies have shown that children born smalbéstational age (SGA) are at a neurodevelopmdigativantage. We
have shown that nutrient enrichment of formulatfeterm SGA infants improves their growth and hyyesized that it also
would improve their neurodevelopmental outcomeradomized, controlled trial of standard term-inf@=147) or nutrient-
enriched (n=152) formula for the first 9 months.reference group of 175 breastfed SGA infants Wss r@cruited recruited
in 5 maternity hospitals in the United Kingdom. efé was no significant intergroup difference in BgyMental Development
Index (MDI) or Psychomotor Development Index (PBdpres at 18 months. However, at 9months, chiltbeénhe enriched
formula had a significantly lower developmental tigiat (99.5 vs 102.0). A significant disadvantages seen in girls but not
in boys. Breastfed infants had significantly hightbl and PDI scores at 18 months than formulaifédnts. Confounding
factors accounted for &SIM;34% of the observed eisdémn between breastfeeding and MDI score ane rdithe association
between breastfeeding and PDI score. Conclusidhs: previously reported enhanced linear growtB@A children fed
enriched formula was not matched by a neurodevetopethadvantage. At 9 months, girls fed the emdictormula had a
significant developmental disadvantage, althouggwlas not seen at 18 months. Later follow-up déitermine any long-term
effects on health or development. Meanwhile, dsndched formula for term SGA children should betpromoted. It
seems that breastfeeding may be especially bealdfficineurodevelopment in children born SGA. MgrR et al.
“Neurodevelopment in children born small for gastadl age: A randomized trial of nutrient-enrichestsus standard formula
and comparison with a reference breastfed groBediatrics. Mar 1 2004; 113 (3):515-521.
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Participants were infants of breast-feeding (N ¥a&id formula-feeding (N = 42) mothers. Assessmentthe Brazelton
Neonatal Behavioral Assessment Scale (BNBAS) wenelacted on the infants when they were 8.95 daggef Breast-fed
infants surpassed formula-fed infants on itemdefdrientation, motor, range of state, and stagalagion dimensions of the
BNBAS. Breast-fed infants also exhibited fewer @ional reflexes, signs of depression, and withdravaflants of adolescent
mothers did not differ from those of adult motheegardless of feeding method. These data praxdd®elling evidence that
breast-feeding is advantageous to neonates' néhawvioeal organization. Hart S et al. Brief repdmteast-fed one-week-olds
demonstrate superior neurobehavioral organizafi¢tediatr Psychol. 2003 Dec;28(8):529-34.

To investigate the minimal duration of exclusivedstfeeding for optimal neurological outcome, thelity of general
movements at 3 months was assessed in 147 brehsti#tly term infants. The quality of general muoeats is a sensitive
marker of neurological condition. There was a fissiassociation between breastfeeding duratiomaaeement quality, with
a saturation effect at the age of similar to 6 wkthe group of infants breastfed for less thaeaual to 6 wk (n = 55), 18%
exhibited normal-optimal general movements, 47%mabsuboptimal, and 47% mildly abnormal. In costrén the group of
infants breastfed for > 6 wk (n = 92), 43% exhiBitermal-optimal general movements, 45% normal-ptib@l, and 12%
mildly abnormal. Exclusive breastfeeding for >6 w#s therefore associated with markedly less abaloamd more normal-
optimal GM. Thus, breastfeeding for > 6 wk mighprove the neurological condition in infants. Betna H et al.
“Exclusive breastfeeding of healthy term infantsdbleast 6 weeks improves neurological conditidournal of Nutrition.
Dec 2003; 133 (12) : 4243-4245

Infants were exclusively breastfed for 4 months treth randomly assigned to continue exclusive biesding until 6 months
or to receive high-quality, hygienic solid foodsaddition to breast milk between 4 and 6 monthgants who were
exclusively breastfed for 6 months crawled soomeirasere more likely to be walking by 12 mo tharamf who started solid
foods at 4 months. Dewey KG et al. Effects oflesiwe breastfeeding for four versus six monthsraternal nutritional status
and infant motor development: results of two randewh trials in Honduras. J Nutr 2001 Feb;131(2):262

The associations of breastfeeding duration and failkomposition with the developmental outcomeyaiar of age were
measured in 44 infants exclusively breastfed fordhths, out of 95 recruited at birth. Pooled breglk (hindmilk) of the
mothers was analysed at colostrum, 1, 3, 6, 9,18nmonths for total fat and fatty acid contentfaims were examined at 12
months by means of the Bayley test. There wasgressive reduction of the number of breastfeddsaaiter the introduction
of solids to 29 (6 months), 17 (9 months) and rfbnths). After adjusting for major confoundéngants breastfed for 6
months or longer showed a trend to have an advargiie Bayley psychomotor developmental indexpzoed to those
breastfed >3 and <6 months while the Bayley medgaklopmental index (MDI) was just 2.1 points highfemong the milk
fat components considered for each time-pointtdted fat content at 6 months showed the strongestciation with the MDI
at 12 months (r=0.59, P=0.001). Prolonging breaslkihg during the weaning process may result ieteebdevelopmental
performance at 12 months, possibly due to the gupifhts affecting brain composition. Agostoni Breastfeeding
duration, milk fat composition and developmentalides at 1 year of life among breastfed infanBrbstaglandins
Leukotrienes and Essential Fatty Acids. Feb 20@1(2 : 105-109.

Infants (4 to 6 months old) looked at a mobile gigantly longer when tested after breastfeedifigis finding suggests that
breastfeeding has a substantial effect on infatteshtiveness to and interaction with their envinent. Gerrish CJ and
Mennella JA. "Short-term influence of breastfegdim the infants' interaction with the environmebiev Psychobiol 2000
Jan;36(1):40-48.

Motor skills and early language development wer@weated in 1656 8-month-olds. The proportion ddiits who mastered
the specific milestones increased consistently imitheasing duration of breastfeeding. The relatiste for the highest versus
the lowest breastfeeding category was 1.3 for éngwliL.2 for pincer grip and 1.5 for polysyllablalibling. Little change was
found after adjustment for confounding factors.cémclusion, data support the hypothesis that Hfessating benefits
neurodevelopment. Vestergaard M et al. Duratiobrefistfeeding and developmental milestones dtinedptter half of
infancy. Acta Paediatr 1999 Dec;88(12):1327-32

Children breastfed for 9 months or more presemtifidgntly less suspected developmental delay @5 heasured by the
Denver Il test) than those breast fed for less tharonth (42.4%). Barros FC. "Breast feedingjfause and infant
development at 12 months of age: a birth cohodysto Brazil." Paediatr Perinat Epidemiol 1997 Qi(4):441-50

A prospective study of measured psychomotor devedop between 18 and 29 months using the Baylegscalower results
on the Index of Mental Development were associwig bottle-fed infants. Temboury MC et al. "lnéince of breast-feeding
on the infant's intellectual development." J Pedsastroenterol Nutr 1994 Jan;18(1):32-6
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The psychomotor and social development of breasifdiles clearly differs from that of bottle-fed srend leads at the age of
12 months to significant advantages of the psychiorand social capabilities. Baumgartner, C., "Reycotor and Social
Development of Breast Fed and Bottle Fed babienDudheir First year of Life". Acta Paediatrica Hyamica, 1984 25(4):409-
17.

8. Sleep Cycles and Arousal
The hormone melatonin regulates sleep and thisaplr@mone is synthesized in the organism fromath@o acid tryptophan.
It is known that breast-fed babies have bettempstedterns and a better entrained sleep/wake tyatebottle-fed babies.
Sixteen infants of 12 weeks of age were studieddéd into two groups depending on their exclusivedtural or artificial
feeding. Tryptophan in the breast milk presentedaadian rhythm with acrophase at around 03:DRis affected the 6-
sulfatoxymelatonin circadian rhythm with acrophas@6:00 in the breast-fed infants, and also prechobcturnal sleep.
Assumed sleep, actual sleep, and sleep efficiereey significantly increased in the breast fed itdamth respect the forrmula
fed infants. Cubero J et al. The circadian rhyttirtryptophan in breast milk affects the rhythm$efulfatoxymelatonin and
sleep in newborn. Neuro Endocrinol Lett. 2005 D8128(6)

Arousal from sleep is believed to be an importamtisal mechanism that may be impaired in victilh&tS. Previously it
has been shown that arousability is impaired bymbgor risk factors for SIDS such as prone sleepimdj maternal smoking.
To establish whether arousability was altered bthow of feeding, 43 healthy term infants were stddising daytime
polysomnography on three occasions: 2-4 weekstpast-2-3 months post-term, and 5-6 months post-téviultiple
measurements of arousal threshold in responsestd a jet stimulation applied alternately to tieres were made in both
active sleep and quiet sleep while infants slepirgi Arousal thresholds were not different betwkreast fed and formula
fed infants in quiet sleep. However, in activeepldreast fed infants were significantly more aables than formula fed infants
at 2-3 months of age. There was no difference éatvgroups of infants when sleep period lengthcsaspared at any study.
Conclusion: Breast fed infants are more easilyised from active sleep at 2-3 months of age thanuta fed infants. This
age coincides with the peak incidence of SIDS. nddR®S et al. Comparison of evoked arousabilityr@abt and formula fed
infants. Arch Dis Child. 2004 Jan;89(1):22-5.

9. Speech and Language Development
Using cross-sectional data on 22399 children flioen2003 National Survey of Children's Health, wareixed relationships
between breastfeeding practices and children'sitegeyand motor skills development. Outcomes wasedbon each mother's
response to questions regarding her level of con@elot, a little, not at all) about her childeveglopment of expressive
language, receptive language, fine motor skills, gmwss motor skills. Breastfeeding data were dasemothers' recall. Mean
age of the sample was 2.79 years; 67% were noraHispvhite, 16% were Hispanic, and 9% were non-&tigpblack.
Approximately 17% of mothers reported concerns abmir child's expressive language developmergr@apmately 10% had
receptive language concerns; approximately 6% baderns about fine motor skills; and 5% reporteskegal motor skills
concerns. Multivariate analysis revealed that msthwho initiated breastfeeding were less likegntmothers of never-
breastfed children to be concerned a lot about tield's expressive and receptive language dewsdop and fine and general
motor skills. Mothers of children breastfed 3 t& onths were less likely than mothers of neveastfed children to be
concerned a lot about their child's expressiverandptive language and fine and general motorsskilis with all cross-
sectional data, results should be interpreted @atition. Our findings suggest breastfeeding mayegt against delays in
young children's language and motor skill developmé&ewer concerns about language and motordskiktlopment were
evident for children breastfed >or=3 months, anaceons generally decreased as breastfeeding cedtimor=9 months. Dee
DL et al. “Associations between breastfeeding fixas and young children's language and motor d&ilelopment.”
Pediatrics. 2007 Feb;119 Suppl 1:592-8

Several studies have suggested that breastfeeding long-term influence on brain development. &l interpretation of
these findings is complicated by the presence aiympatential confounding factors. Only a few stdiave examined infants
before 1y of age, although very early assessmatttreduce the role of environmental influence. Meestigated the
association between exclusive breastfeeding aree tihevelopmental milestones related to generafiamanotor skills and
early language development at the age of 8 mo.daN@xfed 1656 healthy, singleton, term infants, véthirthweight of at least
2500 g, born between May 1991 and February 19%arhus, Denmark. Information was collected at 16gektation, at
delivery and when the infant was 8 mo old. Motdliskvere evaluated by measurement of crawling ginder grip. Early
language development was defined as the abilibatible in polysyllables. The proportion of infamiso mastered the specific
milestones increased consistently with increasumgtibn of breastfeeding. The relative risk for tighest versus the lowest
breastfeeding category was 1.3 (95% CI: 1.0-1.6¢fawling, 1.2 (95% CI: 1.1-1.3) for pincer gripdal.5 (95% CI: 1.3-1.8)
for polysyllable babbling. Little change was fouafter adjustment for confounding. In conclusion;, data support the
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hypothesis that breastfeeding benefits neurodewsdop Vestergaard M et al. “Duration of breastfeg and developmental
milestones during the latter half of infancy.” A®taediatr. 1999 Dec;88(12):1327-32

Animal experiments suggest that the fetal braseissitive to nicotine. Our study describes thati@hship between maternal
cigarette smoking during pregnancy and babblingtigsi of the 8-month-old infant. In a longitudir@hort, information was
collected at the 16th week of gestation, at dejierd when the infant was about 8 months old. histage babbling abilities of
the infant were evaluated by a health visitor dyarhome visit. Complete follow-up was obtained871 children. A dose-
response-like relationship between number of citesesmoked per day during pregnancy and babbbiligies was found

after controlling for potential confounders. SmmakilO or more cigarettes per day during pregnatmygst doubled the risk
(odds ratio 2.0) of the infant being a non-babhlethe examination at 8 months. Among children whoe breast fed for less
than 4 months this risk was even higher (OR = 2Qbel C et al. “Smoking during pregnancy and liagghabilities of the 8-
month-old infant.” Paediatr Perinat Epidemiol. 89&n;12(1):37-48.

The relationship of breast-feeding to the incideoicelear speech at six years of age was examire8lld New Zealand
children of European descent in samples from Puiaand West Coast. Children were more likely tdbeast-fed if first-born,
and less likely if the father's occupational grevgs business or labouring. Differences in cleaespavere associated with
birth order and socio-economic status. Controlforgthese effects, the association of breast-fepdith clear speech was
different for the sexes. It was negligible for gibut strongly positive for boys. Broad FE, Dugen©M. “The effects of
infant feeding, birth order, occupation and soaor@mic status on speech in six-year-old childréhZ Med J. 1983 Jun
22;96(734):483-6.

A previous speech survey (Broad 1972) has beem@atkto include similar children in schools on¥iest Coast of the South
Island, making a total of 319 for the two surveioth surveys were retrospective. The combinedissushowed that: 1.
Breastfeeding is associated strongly with improseelech clarity in the male child and the tendencyfeastfeeding to be
associated with improved tonal quality is sustainBdReading ability is associated with breastiegdbor the entire group,
boys showing the effect more clearly than girlsAdigh degree of association was found betweedingaability and speech
clarity. 4. There is an association between breadthg and confidence. There is evidence thatetbeimg effect is different

for both sexes and that differences exist betweernvto regions. Broad FE. “Further studies onetffiects of infant feeding

on speech quality.” N Z Med J. 1975 Dec 10;82(5%83:6.

10. Thymus Development
This study followed the changes in concentratiofi-bfmphocyte subsets (CD4+ and CD8+ cells) ingegial blood, and
thymus size during infancy. Two different popuat of infants between birth and 1 year of age w&egnined. Study Group
I: infants with a variable duration of breastfeedirStudy Group Il: long-term breastfed infanta.bbth groups a correlation
was found between T-lymphocyte subsets (CD8+ calid)the thymic index at 10 months of age. In @rigunfants still
breastfed at the 8-month examination had a higl89% than formula-fed infants, and infants breastethe 4-month
examination had a higher CD4% at 10 months of @&mup |l showed an increase in the absolute numb€D4+ and CD8+
cells from 8 to 10 months of age; and a positiveadation between the number of breastfeedingslpgrat 8 months of age,
and an increase in CD4+ cells from 8 to 10 monftegye. In conclusion, a correlation was found leetwthymus size and
CD8+ cells. Breastfeeding might have both a curagt long-term immune-modulating effect on the deviag cellular
immune system. Jeppesen DL et al. “T-lymphocytessts, thymic size and breastfeeding in infandediatric Allergy and
Immunology 15(2):127 April 2004

At 10 months the thymic index was significantlytiég in those still being breast-fed compared taritd who had stopped
breast-feeding between 8 and 10 months of ag&fdnts still breast-fed at 10 months there waigaificant correlation
between the number of breast-feeds per day andtttyanic index. Hasselbalch H et al, "Breast-fegdnfluences thymic size
in late infancy." Eur J Pediatr 1999 Dec;158(18%9

Forty-seven healthy infants were examined as neeratd re-examined at 4 months of age. Thirtyrsefi¢he infants were
also re-examined at 8, 10, and 12 months of age tiymus size was measured. Infants exclusivegdirfed during the first
4 months of their lives had a larger thymic indef@months than formula-fed infants. Infants wiler episodes from 10 to
12 months had a smaller thymic index at 12 monffse thymus size in healthy infants increases foinin to 4 and 8 months
of age and then decreases. Hasselbalch H etrgin(s size evaluated by sonography. A longitudstiadly on infants during
the first year of life. Acta Radiol 1997 Mar;38(222-7

At 4 months the geometric mean thymic index wa8 88exclusively breastfed infants (n = 21), 2h3artially breastfed
infants (n = 13) and 18.3 in formula fed infants=(@3). This finding was independent of weightdth, sex and previous or
current illness. There was no significant differeim mean thymic index at birth between the thesgling groups and mean
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thymic index had increased in all three groups flarth to 4 months. Conclusion: the thymus issiderably larger in
breastfed than in formula-fed infants at the agé ofonths. The cause of this difference is unknbwirhuman milk contains
many immune modulating factors that might causeeffect. Hasselbalch H et al. Decreased thynzesiis formula-fed
infants compared with breastfed infants. Acta Reed996 Sep;85(9):1029-32

11.Visual Acuity
Breastfeeding has been reported to benefit visextldpment in children. A higher concentration o€dsahexaneoic acid
(DHA) in breast milk than in formula has been pre@d as one explanation for this association ardrasonale for adding
DHA to infant formula, but few long-term data supipihis possibility. The objectives of the studgre, first, to test the
hypothesis that breastfeeding benefits stereosaigual maturation and, second, if that benefi#hiewn, to ascertain whether
it is mediated by the dietary intake of DHA. Stmeuity was measured by using the random dot Kgestary outcome), and
visual acuity was measured by using the SonksemiSilcuity system (secondary outcome) in previobsdastfed (n = 78) or
formula-fed (n = 184) children aged 4-6 y who haéibfollowed prospectively from birth. In the farka-fed group, children
were randomly assigned to receive formula withexitbHA or arachidonic acid (n = 94) or a contrainfmila (n = 90) for the
first 6 mo. Breastfed children had a significarffly= 0.001) greater likelihood of foveal stereagcthan did formula-fed
children (odds ratio: 2.5) independent of potert@ifounding (P = 0.005). Stereoacuity did notedi§ignificantly between
children randomly assigned to DHA-supplementedomtol formula. None of the groups differed in sen-Silver visual
acuity. These findings support the hypothesis ltheastfeeding benefits long-term stereoscopicldpugent. An effect of
DHA cannot be excluded, but the lack of differeirtstereoacuity between infants randomly assignddHA-containing and
those assigned to control formula raises the hysighthat factors in breast milk other than DHAcart for the observed
benefits. Singhal A et al. “Infant nutrition asttreoacuity at age 4-6 y.” Am J Clin Nutr. 20@h;85(1):152-9.

Observational studies suggested that breastfe&eingfits the visual development of preterm childwenich has been
attributed to the presence of docosahexaenoic(Btid\) in breast milk but not most formula milks.aRdomized studies
showed that preterm children require a dietary suppDHA in the first few weeks of life fur optinh@isual development, but
it is unclear whether full-term children experiersimilar benefits from breast milk or DHA supplertenThe objective of this
study was to compare stereoacuity at age 3.5 yredesalthy, full-term children who were breast-gtl in similar children
who had not been breast-fed after adjustment ftiboeoconomic status and maternal diet. Prospegtoalected data on
maternal diet during pregnancy (including intakeibf fish), the child's diet, and the socioeconostiatus of the family were
examined. Children who had been breast-fed foo4uere more likely to achieve high-grade steregmusistereoscopic
vision, than were children who had not been bréss(adjusted odds ratio: 2.77). The mother's atédilood DHA content
was associated with her intake of oily fish (P €0@1). Children whose mothers ate oily fish dugpnggnancy were also more
likely to achieve high-grade stereopsis than wailkeleen whose mothers did not eat oily fish (adpdsbdds

ratio: 1.57). The results of this study suggeat tor full-term infants, breast-feeding is asstagiawith enhanced stereopsis at
age 3.5 years, as is a maternal DHA-rich anteni#sl irrespective of later infant feeding practid#illiams C, et al.
Stereoacuity at age 3.5 y in children born fullsiés associated with prenatal and postnatal did¢tantprs: a report from a
population-based cohort study. American-JournaC@fical-Nutrition. Feb 2001; 73 (2) : 316-322

E. Pain and Physiologic Response During Feedings
The objective of this study was to examine the jalieving effect of breast-feeding during immurtiaa injections in healthy
neonates. Sixty-six healthy infants returning timic for their second-, third-, or fourth-monilmmunization with
intramuscular diphtheria, tetanus, and pertussie wandomized to be breast-fed before, during,adted the injection or to be
given the injection according to routine clinic pedlure (no breast-feeding). To assess the pgiomess of the neonates
during and after immunization, we noted their heat®s, oxygen saturation levels, and length dhgryThe crying time was
shorter in the experimental (breast-feeding) gr@dp-/- SD duration, 35.85 +/- 40.11 seconds) thathe control group (M
+/- SD duration, 76.24 +/- 49.61 seconds; p = .0Uhg heart rate and oxygen saturation levels atnest the same in both
groups. We concluded that breast-feeding, matdwwiding, and skin-to-skin contact significantly uegd crying in infants
receiving an immunization injection for diphtheriatanus, and pertussis. Efe E, Ozer ZC. “Theofibeeast-feeding for pain
relief during neonatal immunization injections.’p@l Nurs Res. 2007 Feb;20(1):10-6.

Clinical studies have shown reduction in the charigehysiological parameters and pain score meagemts following pre-
emptive analgesic administration in situations \ehbe neonate is experiencing pain or stress. Nandcological measures
(such as holding, swaddling, breastfeeding) andrmpheological measures (such as acetaminophen,ssuarm opioids) have
been used for this purpose. The primary objectiilis review was to evaluate the effectivenesisrefistfeeding or
supplemental breast milk in reducing procedurah raineonates. Eleven eligible studies were idietifNeonates in the
breastfeeding group had statistically significatelys increase in the heart rate, reduced propoofiarying time and reduced
duration of crying compared to swaddled group aiffgg group. Neonates in the breastfeeding groag d significant

Outcomes_of_breastfeeding_February_2010.pdf FepRgH40
Page 27 of 56



reduction in duration of crying compared to fast{ng intervention) group, but there was no sigafficdifference when
compared to glucose group. Premature Infant Paifil@scores were significantly different betwebe breastfeeding group
when compared to placebo group and the group positiin mother's arms. However, these scores vegrstatistically
significantly different in the breastfeeding grompen compared to the no treatment group and thegéugroup. Douleur
Aigue Nouveau-ne scores were significantly differierthe breastfeeding group when compared to klbeepo group and the
group positioned in mother's arms, but not whenpamed to the glucose group. Neonates in the sugpitibreast milk
group had significantly less increase in the hesiet and Neonatal Facial Coding Score compareuaetplacebo group. The
differences in the duration of crying time and osggaturation change between supplemental brelkstyroup and the
placebo group were not statistically significankddates in the supplemental breast milk group faadfisantly higher
increase in the heart rate changes and duratioryioig time compared to glucose/sucrose group.tNdyswas identified that
has evaluated safety/effectiveness of repeatednéstnaition of breastfeeding or supplemental breakst for pain relief. If
available, breastfeeding or breast milk should $elito alleviate procedural pain in neonates urmitegca single painful
procedure compared to placebo, positioning or tervention. Administration of glucose/sucrose hiadilar effectiveness as
breastfeeding for reducing pain. The effectivertddwreast milk for repeated painful proceduresasestablished and further
research is needed. These studies should inclugmisaontrol interventions including glucose/sisa@and should target
preterm neonates. Shah, PS; Aliwalas, LL; ShahCdchrane Database Of Systematic Reviews, (304950 2006

Full-term breast-feeding infants scheduled forirmhewborn screening blood test via heel stick @6) were randomized to
3 groups for analgesia: 1) breast-feeding, 2) paailse while held by mothers, 3) pacifier use ehiéld by research assistants
(nonmothers). Primary outcome was crying (peroéitifants who cried during the procedure and nm@ancent of procedure
time that infants cried). Secondary outcomes wagsiplogic measures. Fewer breast-feeding infanidsl than infants using a
pacifier while held by nonmothers both during thegedure (69% vs 100%, P < .01) and after the phaee(28% vs 60%, P =
.03). Those infants crying during the procedurecifor less time if held by their mothers eithezdst-feeding (33%, P < .01)
or using a pacifier (45%, P = .03) than those usipgcifier while being held by nonmothers (66%)east-feeding is more
analgesic than pacifier use with nonmaternal hgldwaternal holding with either breast-feeding acifier use is more
analgesic than nonmaternal holding with pacifiex, ssiggesting that maternal holding itself hasreigesic effect. Breast-
feeding and maternal holding should be considesgubin-control measures for the neonate during $tes
procedures.Phillips RM, Chantry CJ, Gallagher MRu@asic effects of breast-feeding or pacifier ugh maternal holding in
term infants. Ambul Pediatr. 2005 Nov-Dec;5(6):3#B-

Preterm infants demonstrated a higher oxygen gsaiorand a higher temperature during breastfeettiag during bottle
feeding, and were less likely to desaturate to <@3%@en during breastfeeding. Blaymore Bier JAlet'Breastfeeding
infants who were extremely low birth weight. Pedés 1997 Dec;100(6):E3

In infants with congenital heart disease, oxygeduarssions during breastfeeding were higher on ayeend less variable than
during bottle feedings, indicating that there issleardiorespiratory stress with breastfeedingrindeBL et al. "Oxygen
saturations during breast and bottle feedingsfamis with congenital heart disease." J PediatsN995 Dec;10(6):360-4

Supine bottle feeding has a significant effect addie-ear pressure dynamics, probably caused bggpeation of milk into
the ear. Tully SB et al. "Abnormal tympanogralfter supine bottle feeding." J Pediatr 1995 J2@(8):S105-11

F. Long Term Effects
1. Autism
When 861 children with Autistic Disorder were comgxhwith 123 control children, not breastfeedingwasociated with a
2.5 times increase in the odds of having Autistisobder. Schultz ST et al. Breastfeeding, infantrfula supplementation, and
Autistic Disorder: the results of a parent surdeyBreastfeed J. 2006 Sep 15;1:16

Comparing the weaning times of 145 autistic infant®ntrol group of 224 normal children, the cleéldin the control group

breastfed significantly longer than the autisti@ims. Tanoue Y, Oda S. Weaning time of childréh imfantile autism. J
Autism Dev Disord 1989;19:425-34

2. Appendicitis
Pisacane A, et al. Breast feeding and acute ajppgadBMJ. 1995 Apr 1;310(6983):836-7.

3. Bone mass
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In this study of 330 8-year-old children from Scarh Tasmania, those who were breastfed had higiver imineral density at
the femoral neck, lumbar spine and total body camegbavith those who were bottle-fed. This assoaiatemained significant
after adjustment for size, lifestyle factors andiseconomic factors. Breastfeeding for less tham®ths was not associated
with increased bone mass at any site. Jones &y Ri] Dwyer T. Breastfeeding in early life and kanass in prepubertal
children: a longitudinal study. Osteoporos Int @00 (2):146-52

4. Cancer
a) Breast Cancer in Adulthood
Having been breastfed as an infant has been asmbeiith a 20-35% reduction in risk of premenopabsaast cancer in four
of six studies evaluating this factor. PotischrhgriFroisi-R. "In-utero and early life exposuregatation to risk of breast
cancer." Cancer-Causes-And-Control. 1999; 1056)-573

Women who were breastfed as infants, even if amyafshort time, showed an approximate 25% lovedraf developing
premenopausal or postmenopausal breast canceracednim women who were bottle-fed as an infantudéeaheim, J.
"Exposure to breast milk in infancy and the rislbodast cancer.” Epidemiology 1994 5:324-331

b) Childhood Cancer
In a case-controlled study of 593 cases of camchtascow children 0 to 14 years of age, the pasitiend of increased risk of
cancer with decreasing duration of breastfeeding significant for all cancer combined. Smulevich,\#lionova LG,
Belyakova SV. “Parental occupation and other facémd cancer risk in children: I. Study methodglagd non-occupational
factors.” Int J Cancefl999 Dec 10;83(6):712-7.

Children who are atrtificially fed or breastfed famly 6 months or less, are at an increased rislewéloping cancer before age
15. The risk of artificially-fed children was 1-8nes that of long-term breastfed children, andrislefor short term feeders
was 1-9 times that of long term breast feedersiD&.K. "Infant Feeding and Childhood Cancer." tan1988
13;2(8607):365-8.

c) DNA Damage

Regarding DNA damage leading to cancer developinghe absence of human milk protection, a comparksetween infants
fed human milk and cow's milk was performed. Egup consisted of 35 infants, whose ages ranged & to 12 months.
The level of DNA damage in the peripheral blood fyrocytes of infants was studied by the comet aséasignificant
increase was found in the number of limited DNA-dged (p < 0.001) and extensive DNA-damaged (p €10).0

cells of infants fed cow's milk. These resultsgrsgj that there is some level of DNA damage inytmphocytes of infants not
breast-fed and this may lead to malignancy in thi@l or later in life. Dundaroz R et al. “Analysif DNA damage using the
comet assay in infants fed cow's milk.” Biology-Tfe-Neonate. 2003; 84 (2) : 135-141.

There are many advantages of human milk for infantéuding protection against cancer developménithis study, the level
of genetic damage in the peripheral blood lymphesyf infants who were fed mainly by cow's milk dmdast milk was
studied by sister chromatid exchange (SCE) analgsiensitive measurement of chromosomal damageh group consisted
of 30 infants, ranging from 9 to 12 months. A ffigant increase was found in the frequencies ot ®€infants not breast-fed
compared to those who were breast-fed. DundaroZReliminary study on DNA damage in non breastfgants.”
Pediatrics-International, Apr 2002; 44 (2) : 127013

d) Hodgkin's Disease
This review of 9 published case-control studiegyests that children who are never breast-fed obiast-fed short-term have
a higher risk than those breast-fed for > 6 mooftdeveloping Hodgkin's disease, but not non-Hoalgkymphoma or acute
lymphoblastic leukemia. Davis MK. "Review of teeidence for an association between infant feedimdychildhood cancer."
Int J Cancer Suppl 1998;11:29-33

A statistically significant protective effect agsirHodgkin's disease among children who are beshstfleast 8 months
compared with children who were breastfed no mioaa © months. Schwartzbaum, J. "An Exploratoryl$f
Environmental and Medical Factors Potentially Redab Childhood Cancer." Medical & Pediatric Ongyp1991; 19
(2):115-21.

e) Leukemia and Lymphoma
The authors used a meta-analytic technique toyahtify the evidence of an association betweentauraf breastfeeding and
risk of childhood acute lymphoblastic leukemia (Aldr acute myeloblastic leukemia (AML), (2) asstsinfluence of

Outcomes_of_breastfeeding_February_2010.pdf FepRgH40
Page 29 of 56




socioeconomic status (SES) on any such associatiody3) discuss the implications of these findifay the evaluation of 3
whether breastfeeding reduces the risk of childHeakemia. Methods. A fixed effects model was agpt to systematically
combine the results of 14 case-control studiesesdilng the effect of short-term (less than or etpmonths) and long-term
(>6 months) breastfeeding on the risk of childhéadl and/or AML. Subgroup analyses of studies thidtahd did not adjust
for SES were also performed. Results. A significaagative association was observed between kemgbreastfeeding and
both ALL risk (odds ratio=0.76) and AML risk (OR=8%). Short-term breastfeeding was similarly priitecfor ALL and
AML. Results for studies that adjusted and didadjust for SES were not significantly differerarfr the results for the 14
studies combined. Conclusions. This meta-anayygisved that both short-term and long-term breaditigereduced the risk
of childhood ALL and AML, suggesting that the prctiee effect of breastfeeding might not be limitedALL as earlier
hypothesized. Potential bias introduced by difieparticipation rates for case and control samiplasdiffered in SES can be
minimized by implementing larger case-control stsdivith SES-matched, population-based controlsarklet al.
Breastfeeding and the risk of childhood leukemianéta-analysis. Public-Health-Reports. Nov-Dec£2019 (6) : 521-535

This study included 280 cases (240 acute lymphtiblesikaemia and 40 acute non-lymphoblastic leokapand 288
controls. Data were obtained from standardised-fadace interviews of the mothers. A statisticaignificant inverse
association was observed between childhood leukaend day-care attendance (odds ratio=0.6), repheatty common
infections (greater than or equal to 4 per yeaoteeéige two, odds ratio=0.6), surgical proceduwegér-nose-throat infections
before age two (odds ratio=0.5) and prolonged Ixfeasling (greater than or equal to 6 months, odts-0.5). All the above
associations were observed both for acute lympktbleeukaemia and acute non-lymphoblastic leukaerfierrillat-F. “Day-
care, early common infections and childhood acii&gdemia: a multicentre French case-control studyitish-Journal-Of-
Cancer. Apr 8 2002; 86 (7): 1064-1069.

This case-controlled study of 117 Bedouin Arabdreih showed that breastfeeding for less than sixisovas associated
with an odds ratio of 2.79 for contracting a lymjghmalignancy compared with children breastfed &rtfpan six months.
European Journal of Cancer 2001 January;37:234-238.

A total of 1744 children with acute lymphoblas&ukemia (ALL) and 1879 matched control subjectedaty 14 years, and
456 children with acute myeloid leukemia (AML) ab89 matched control subjects, aged 1-17 years, stedéed. Ever
having breast-fed was found to be associated w2th% reduction in risk of childhood acute leukemidase inverse
associations were stronger with longer duratiobrefst-feeding. Shu XO etal, "Breast-feeding asidof childhood acute
leukemia. J Natl Cancer Inst 1999 Oct 20;91(2@®5L72

In interviews with the mothers of 2,200 childrefeafed by either acute lymphoblastic leukemia (Abk)acute myeloid
leukemia (AML), the infant-feeding history of eachthese children was compared with that of ové0@,healthy controls.
The investigators found that a history of breasliieg was associated with a reduction in risk ofdtiood acute leukemias.
Babies who are breast-fed for as little as one mbate a 20% lower risk of childhood leukemia thattle-fed babies, and
babies breast-fed for more than 6 months have an lewer risk -- 30% less. Robison L et al. Jalof the National Cancer
Institute 1999;91:1765-1772.

f) Neuroblastoma
In a large case-control study in the United StatesCanada, maternal reports of breast-feeding egempared among 393
children six months or older who had neuroblastama 376 age-matched controls. Children with ndastbma were less
likely to have breast-fed than control childrendsdatio = 0.6). The association between breastifigg and neuroblastoma
increased with breast-feeding duration (0-3 mo@Rs= 0.7, 13+ months OR = 0.5). Conclusion: Bréasding was
inversely associated with neuroblastoma and shoellencouraged among healthy mothers. Daniels-dL éBreast-feeding
and neuroblastoma, USA and Canada” Cancer-Causgs<zAntrol. June 2002; 13 (5):401-405.

g) Testicular Cancer
A population-based case-control study of testicotarcer. Mothers of participants completed a domshire about their
reproductive and obstetric history. The risk attit®ular cancer was approximately doubled for ssfimaothers aged 15-19
years at conception compared with mothers withroddes at conception. Nausea or vomiting duriedfitist trimester of
pregnancy was associated with a reduced risk bEétéasr cancer (odds ratio of 0.73). There was alseduction in risk in men
who had been breastfed for 6 months or more (catits 0.65). Men who had low birthweights (< 25QMghad been born
two or more weeks early had slightly increasedstisis did men whose mothers had used oral contiacep the 12 months
before their conception. These findings suppaet/jous reports of increased risks in men born earlyith low birthweight,
but the direction of the association with mateag# is contrary to some other studies. The suggest a protective effect of
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breastfeeding requires further confirmation. CanpglCAC et al. “Maternal risk factors for testeutancer: a population-
based case-control study.” Cancer Causes anddlortpr 2004; 15(3):277-283.

h) Tumor growth

Lactoferrin, a naturally occurring glycoprotein falin breast milk, has previously been shown teehatimicrobial properties
and recently has been demonstrated to inhibit mafigtumor growth. Using an orthotopic murine mddeboth squamous
cell carcinoma and fibrosarcoma of the floor of theuth, the researchers administered lactoferrigcty into the tumors.
Additionally, they performed in vitro experimentsdssess whether the effects of lactoferrin aret@déect cytotoxicity.
Results revealed growth inhibition of 50% (p =0.883 54% (p = 0.01) as compared with controls @hhuman and murine
tumor cells in immunodeficient and immunocompetaite, respectively. Lactoferrin proved effectimeréducing malignant
tumor growth in a murine model. These propertisr dope for its use as a primary or adjuvant cb@rapeutic agent.
Further investigation focused on mechanism and/eiglis needed. Wolf JS. "Lactoferrin inhibitogith of malignant tumors
of the head and neck.” Orl Journal for Oto-Rhiramtingology and its Related Specialties. 2003; 6518%-249.

5. Cardiovascular Disease (Atherosclerosis, CholestdrGoncentration)
Atherosclerosis has a long pre-clinical phase déhelopment of pathological changes in arterieshdfiren and young adults
decades before overt clinical manifestations aéakie. Nutritional factors in both infancy and dhddd have been shown to be
important in this process and affect lifetime cawdiscular disease risk. Breast-feeding in partidalassociated with benefits
for long-term cardiovascular risk factors possimya consequence of a slower pattern of growtheiadp-fed compared to
formula-fed infants. In fact, the benefits of slowgeowth for later health and longevity, appearbeca fundamental biological
phenomenon conserved across diverse animal sp&btieswtritional programming of atherosclerosislddberefore be
regarded as a specific example of programming ofdnuageing as seen previously in programming e$pién and telomere
length in animals. The critical window for theséeefs is unknown, but evidence is accumulatingofmgramming effects of
growth from very early in infancy. Singhal A. “Tlearly origins of atherosclerosis.” Adv Exp Med Bi2009;646:51-8.

The study consisted of a systematic review of ghlelil observational studies relating initial infleeiding status to blood
cholesterol concentrations in adulthood (ie, agk@l ). Data were available from 17 studies (17 d9§ects; 12 890
breastfed, 4608 formula-fed). Mean difference®taltcholesterol concentrations (breastfed minusifte-fed) were pooled
by using fixed-effect models. Effects of adjustm@at age at outcome, socioeconomic position, bodgs index, and smoking
status) and exclusion (of nonexclusive breast fie@deere examined. RESULTS: Mean total blood ctietes was lower (P =
0.037) among those ever breastfed than among tedgermula milk (mean difference: -0.04 mmol/L;%5CI: -0.08, 0.00
mmol/L). The difference in cholesterol between imfeeding groups was larger (P = 0.005) and monsistent in 7 studies
that analyzed "exclusive" feeding patterns (-0.1batiL; -0.23, -0.06 mmol/L) than in 10 studies thaalyzed nonexclusive
feeding patterns (-0.01 mmol/L; -0.06, 0.03 mmal/Adjustment for potential confounders includingiseconomic position,
body mass index, and smoking status in adult ki@ iminimal effect on these estimates. CONCLUSION®al breastfeeding
(particularly when exclusive) may be associatedh Vatver blood cholesterol concentrations in laifer Moves to reduce the
cholesterol content of formula feeds below thoskreast milk should be treated with caution. Owé&h @/hincup PH, Kaye
SJ, Does initial breastfeeding lead to lower blobdlesterol in adult life? A quantitative reviewtbé evidence. Am J Clin
Nutr. 2008 Aug;88(2):305-14.

A total of 9377 persons born during 1 week in 185Bngland, Scotland, and Wales were followed-upogkcally from birth
into adulthood. Infant feeding was recorded fropaeental questionnaire at 7 years old as nevastiesl, breastfed partially
or wholly for <1 month, or breastfed for >1 montreastfeeding for >1 month was associated withiced waist
circumference, waist/hip ratio, von Willebrand fagtand lower odds of obesity compared with fornfakeding after
adjustment for birth weight, prepregnancy matewsight, maternal smoking during pregnancy, socioeatc position in
childhood and adulthood, region of birth, gended aurrent smoking status. Infant feeding statas mot associated with
other cardiorespiratory risk factors after adjusttnexcept for lower fibrinogen and C-reactive pintlevels in women.
Rudnicka AR, Owen CG, Strachan DP. "The effedirefastfeeding on cardiorespiratory risk factoraduolt life.” Pediatrics.
2007 May;119(5):e1107-15.

A historic cohort study based on a 65-year follqwetfi the Carnegie survey of diet and health in @reBritain, 1937 to 1939.
A total of 732 eligible cohort members living in aound Aberdeen, Bristol, Dundee, Wisbech, anddborwere invited for
follow-up examinations in 2002, and 405 (55%) mdptited. In models controlling for age and sexabtieeding was inversely
associated with common carotid intima-media thiskn@MT), bifurcation IMT, carotid plaque, and ferabplaque, compared
with bottle-feeding. ontrolling for socioecononviariables in childhood and adulthood, smoking aodtel made little
difference to effect estimates. ontrolling fortfars potentially on the causal pathway (blood presssadiposity, cholesterol,
insulin resistance, and C-reactive protein) mattle ifference to observed associations. ConchssBreastfeeding may be

Outcomes_of_breastfeeding_February_2010.pdf FepRgH40
Page 31 of 56



associated with a reduced risk of atherosclerod@tér life. Martin, RM; Ebrahim, S; Griffin, Mtal. “Breastfeeding and
atherosclerosis - Intima-media thickness and plagui&5-year follow-up of the Boyd Orr cohort.” téiosclerosis
Thrombosis And Vascular Biology, 25 (7): 1482-14882005

A systematic review has confirmed that breastfegedonfers a small reduction in blood pressurete€if studies including
17,503 subjects were summarized. Breastfed infeaddower systolic and diastolic blood pressuemthottle-fed infants.
The authors conclude that this could confer impareenefits on cardiovascular health at a populdéwel. Martin RM et al.
“Breastfeeding in infancy and blood pressure ierléife: systematic review and meta-analysis. AEpiiemiology 2005,
161:15-26.

We examined the associations of a range of paranthkarly life characteristics with systolic blgme@ssure at 5 years of age.
Information from 3864 children who were followed pmspectively from their mother's first antenafalic assessment was
used. Children who had been breast fed untilet|é months had lower systolic blood pressure tiase who were breast
fed for a shorter duration. Because childhood dhlpressure tracks into adulthood, interventionsediat early life risk
factors, such as quitting smoking during pregnabogast feeding, and prevention of obesity inathify members, may be
important for reducing the population distributioinblood pressure and thus cardiovascular disesiseliawlor DA et al.
“Associations of parental, birth, and early lifeacacteristics with systolic blood pressure at Syed age: findings from the
Mater-University study of pregnancy and its outcerheCirculation. 2004 Oct 19;110(16):2417-23.

Breastfeeding is associated with reduced choldstereentration later in life, but previous studies/e not used random
assignment of infant diet with prospective follow-We tested the hypothesis that breastmilk feeldérgefits the lipoprotein
profile in adolescents born preterm, in whom randation to different diets at birth is feasiblenfdnts born preterm were
randomly assigned to receive (trial 1) donated bdrikeastmilk or preterm formula, or (trial 2) stard term formula or
preterm formula, as sole diet or as supplementsatiier's milk in both trials. We followed up 21&rficipants at age 13-16
years and measured ratio of low-density to highsigtipoprotein cholesterol (LDL to HDL), ratio @fpolipoprotein B to
apolipoprotein A-1 (apoB to apoA-1), and concemtrabf C-reactive protein (CRP; a measure of tflammatory process
associated with atherosclerosis). Adolescentsheltbbeen randomised to banked breastmilk had a IGRE@ concentration
and LDL to HDL ratio (mean difference 0.34 [14% k) than those given preterm formula. A greataportion of human
milk intake in infancy was associated with lowetias of LDL to HDL and apoB to apoA-1—independehgestation and
potential confounding factors—and with lower CRP@entration. CRP concentration correlated withttbee lipoprotein
ratios. Our data provide experimental evidencdtferlong-term benefits of breastmilk feeding oa tisk of atherosclerosis.
Singhal A et al. “Breastmilk feeding and lipopriaterofile in adolescents born preterm: follow-ofpa prospective
randomised study.” Lancet. May 15 2004; 363(942%):1-1578.

Breast-feeding in infancy has been associateddeitheased coronary heart disease mortality, buirttlerlying mechanisms
are unclear. In a prospective cohort study, d tftd276 singleton, term infants born in 1991 49@2 were examined at 7.5
years. Complete data were available for 4763 ddrild The systolic and diastolic blood pressurdsreést-fed children were
1.2 mm Hg lower and 0.9 mm Hg lower, respectivebmpared with children who were never breast-fedd@fs controlled
for age, sex, room temperature, and field observlyod pressure differences were attenuateddimained statistically
significant in fully adjusted models controllingrfeocial, economic, maternal, and anthropometni@aisées. Blood pressure
differences were similar whether breast-feeding patial or exclusive. We examined the effect iefdst-feeding duration. In
fully adjusted models, there was a 0.2-mm Hg radod0.0 to 0.3) in systolic pressure for each iths of breast-feeding.
Breast-feeding is associated with a lowering adriélood pressure in children born at term. Ifdleociation is causal, the
wider promotion of breast-feeding is a potentiahponent of the public health strategy to reduceufadjon levels of blood
pressure. Martin RM et al. “Does breast-feedmafancy lower blood pressure in childhood? The@ltongitudinal Study
of Parents and Children (ALSPAC).” Circulation.020Mar 16;109(10):1259-66

A total of 1532 individuals in 10 British towns veestudied, and 37 studies with 52 observation®th tholesterol (TC) were
reviewed. Ininfancy, mean TC was higher amongé¢Hhureastfed (mean TC difference = 0.64), whereadults, mean TC
was lower among those breastfed (mean TC differen€el8). Patterns for low-density lipoproteirDll) were similar to
those for TC throughout. These results suggesbtleastfeeding may have long-term benefits fodicaascular health and
may have implications for the content of formulademilks. Owen-CG et al. “Infant feeding and blatublesterol: A study in
adolescents and a systematic review.” Pediati8p.2002; 110 (3) : 597-608.

Breastfeeding has been associated with lower bpoessure in later life, but previous studies hastecontrolled for possible
confounding factors by using a randomized desigh piiospective follow-up. In this study, blood pese was measured at
age 13-16 years in 216 (23%) of a cohort of 92G&lodm who were born prematurely and had participatebirth in two
parallel randomised trials in five neonatal unitshie UK. Dietary interventions were: donated tehkreastmilk versus
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preterm formula and standard term formula versagepm formula. Children followed up at age 13-#@ng were similar to
those not followed up in terms of social class anthropometry at birth. Mean arterial blood pressat age 13-16 years was
lower in the 66 children assigned banked breast(althne or in addition to mother's milk) than i 84 assigned preterm
formula (mean 81.9 vs 86.1 mm Hg; p=0.001). In mmdomised analyses, the proportion of enterakéés human milk in
the neonatal period was inversely related to laiean arterial pressure. No differences were foutide term formula (n=44)
versus preterm formula (n=42) comparison. Bredktoginsumption was associated with lower later lpoessure in children
born prematurely. This data provide experimentadence of programming of a cardiovascular riskdaby early diet and
further support the long-term beneficial effectbogastmilk. Singhal A, Cole TJ, Lucas A. “Eanlytrition in preterm infants
and later blood pressure: two cohorts after randedhirials.” Lancet 2001 Feb 10;357(9254):413-9

Exclusive breast feeding seems to have a proteetieet against some risk factors for cardiovascdisease in later life. In
this study of 625 adults aged 48-53 years, thosewsre bottle fed had a higher mean plasma glucoseentration after a
standard oral glucose tolerance test than thosenehe exclusively breast fed. They also had adrigfasma low density
lipoprotein (LDL) cholesterol concentration, a laviegh density lipoprotein (HDL) cholesterol contmtion, and a higher
LDL/ HDL ratio. Systolic blood pressure and bodgss index were not affected by the method of infieeding. Ravelli-ACJ
et al. "Infant feeding and adult glucose toleratipéd profile, blood pressure, and obesity." KAires-Of-Disease-In-
Childhood. Mar 2000; 82 (3) : 248-252.

After adjustment for age, height, and sibship, &hihg into account current diet and parental hgpelesterolemia,
cholesterol concentration was lower in boys who g breast fed This study provides evidencedikain infancy may
have longstanding effect on lipid metabolism. Btanaine-S et al. "Infant-feeding patterns aratesl to blood cholesterol
concentration in prepubertal children aged 5-11uropean Journal of Clinical Nutrition. Feb 206@;(2) : 114-119.

6. Celiac Disease
Coeliac disease (CD) is a disorder that may depargenetic, immunological, and environmental faxt®ecent observational
studies suggest that breast feeding may prevemtahelopment of CD. AIM: To evaluate articles tbaimpared effects of
breast feeding on risk of CD. METHODS: Systemagiciew and meta-analysis of observational studid¢dighed between
1966 and June 2004 that examined the associattereée breast feeding and the development of CD.WRHS: Six case-
control studies met the inclusion criteria. Witle #xception of one small study, all the includediss found an association
between increasing duration of breast feeding audedised risk of developing CD. Meta-analysis skiavat the risk of CD
was significantly reduced in infants who were btéasding at the time of gluten introduction (pabledds ratio 0.48, 95% CI
0.40 to 0.59) compared with infants who were neglst feeding during this period. CONCLUSIONS: Btdasding may offer
protection against the development of CD. Breastifeg during the introduction of dietary glutendancreasing duration of
breast feeding were associated with reduced risleeéloping CD. It is, however, not clear from prenary studies whether
breast feeding delays the onset of symptoms origiee\a permanent protection against the disease tssm prospective
cohort studies are required to investigate furtherrelation between breast feeding and CD. Akgl#gf, et al. “Effect of
breast feeding on risk of coeliac disease: a sysiemeview and meta-analysis of observationalisgiti Arch Dis Child. 2006
Jan;91(1):39-43.

Celiac disease, or permanent gluten-sensitive @pehny, is an immunologic disease strictly depehdarexposure to wheat
gluten or related proteins. A questionnaire waslus assess patterns of food introduction to isfé27 Swedish children
with celiac disease and 1254 referents. The figleliac disease was reduced in children aged &#hgy were still being
breast-fed when dietary gluten was introduced (C3R)0 This effect was even more pronounced imitsfavho continued to
be breast-fed after dietary gluten was introduc2®:(0.36). The risk was greater when gluten wasdiiced in the diet in
large amounts than when introduced in small or omacdimounts. Ivarsson A et al. “Breast-feedingquis against celiac
disease.” American-Journal-Of-Clinical-Nutritiaay 2002; 75 (5):914-921/

In this case-control study, 143 children with celiisease and 137 randomly recruited gender- agdragched control
children were administered a standardized questioain The risk of developing celiac disease desm@aignificantly by 63%
for children breast-fed for more than 2 months (@&7) as compared with children breast-fed for 2itih® or less. The age at
first gluten introduction had no significant influee on the incidence of celiac disease (OR 0.72e0img first gluten
introduction into infant diet >3 months vs. lesarttor equal to3 months). Conclusion: A significardtective effect on the
incidence of celiac disease was suggested by ttadidin of breast-feeding (partial breastfeedingval as exclusive breast-
feeding). The data did not support an influencthefage at first dietary gluten exposure on teelance of celiac disease.
However, the age at first gluten exposure appetaraffect the age at onset of symptoms. Petersdll €A case-control study
of the effect of infant feeding on celiac diseasArinals-Of-Nutrition-And-Metabolism. Jul-Aug 20045 (4) : 135-142.
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Celiac disease is characterized by lethargy, megtiblanemia, malabsorption, and Gl symptoms capigediergy to gluten.
Prolonged breastfeeding, at least until the 6thtmand gluten introduction started at least aStiemonth of life,
significantly delay the onset of the disease. Glu¢roduction should be done progressively anceuteast feeding
protection. Introduction of gluten 2 months befaganing has a protective effect. Bouguerra F efRBileast feeding effect
relative to age of onset of celiac disease]. AreHi&r 1998 Jun;5(6):621-6

Children formula-fed from birth, or breast-fed fess than 30 days, were found to have a relatbkeafi developing symptoms
of celiac disease four times higher than childrexabt-fed for more than 30 days. Auricchio S et'Bloes breast feeding
protect against the development of clinical symmaiceliac disease in children?" J Pediatr Gasteyol Nutr
1983;2(3):428-33.

7. Diabetes Mellitus
A systematic review of published studies identifi@d 0 reports; 23 examined the relation betweeamirfeeding and type 2
diabetes in later life or risk factors for diabet&ubjects who were breastfed had a lower rigkpe 2 diabetes in later life
than did those who were formula fed (7 studies7Z4 subjects; odds ratio: 0.61). Children andtaduithout diabetes who
had been breastfed had marginally lower fastinglim€oncentrations than did those who were fornie¢h(6 studies; 4800
subjects; percentage difference: -3%). Breastiéxhts had lower mean preprandial blood glucoseirmswdin concentrations
than did those who were formula fed. Breastfeedirigfancy is associated with a reduced risk pkt diabetes, with
marginally lower insulin concentrations in latdejiand with lower blood glucose and serum insedincentrations in infancy.
Owen CG et al. “Does breastfeeding influence oistype 2 diabetes in later life? A quantitativeabysis of published
evidence.” Am J Clin Nutr. 2006 Nov;84(5):1043-54.

Early weaning diet, early introduction of breastknsubstitution and cow's milk have been showmtwéase the risk of type 1
diabetes later in life. It is also shown that oldeternal age, maternal education, preeclampsematurity, neonatal illness
and neonatal icterus caused by blood group incdhilityt infections and stress might be risk factdor type 1 diabetes. Data
from 517 children in south-east of Sweden and 28ien in Lithuania in the age group of 0 to 1&ewith newly diagnosed
type 1 diabetes mellitus were included into analydihree age- and sex-matched healthy controls ve@domly selected.
Information was collected via questionnaires. Hgitle breastfeeding longer than five months (odtis 0.54) and total
breastfeeding longer than 7 (0.56) or 9 monthsl{0aénong Swedish children 5 to 9 years old and tatn the seventh month
(0.24) among all Swedish children is protectiveiagfadiabetes when adjusted for all other abovedisisk factors. In
Lithuania, exclusive breastfeeding longer than tmamths in the age group of 5 to 9 years is proted.58) when adjusted
for other factors. Conclusions; Longer exclusivel total breastfeeding appears as an indepentdw®atfive factor against
type 1 diabetes. Kuehne-VS et al. “Longer breasling is an independent protective factor agaieeelopment of type 1
diabetes mellitus in childhood.” Diabetes MetabwliResearch and Reviews. Mar-Apr 2004; 20(2):1%0-1

A case-control study of 46 patients younger thagdats, and 92 matched controls from a large Natplation in
Winnipeg, Manitoba. Information on exposure toratal and early infancy risk factors was obtaifedugh questionnaires
administered by a Native nurse-interviewer. Pr&@g diabetes (odds ratio [OR], 14.4), gestatiali@betes (OR, 4.40), and
breastfeeding longer than 12 months (OR, 0.24) wigrdficant independent predictors of diabeti¢ugta Conclusion:
reastfeeding reduces the risk of type 2 diabetemgmlative Canadian children and should be promasea potential
intervention to control the disease. Young-TKlet“@ype 2 diabetes mellitus in children - Prenatad early infancy risk
factors among native Canadians.” Archives-Of-PedistAnd-Adolescent-Medicine. Jul 2002; 156 (7):6585

Bovine beta-casein is a cow's milk protein thagets both humoral and cellular immune responseatients with Type 1
diabetes and, to a lesser degree, also in norrhpdcta. This study aimed to determine whethemtr@dance of cow's milk
consumption early in life could prevent the devetept of antibody response to bovine beta-caseipitgethe mother being
exposed on a daily basis to cow's milk consumptibhe researchers measured the antibody respohswitte beta -casein in
28 healthy infants under 4 months of age, of whémvére exclusively breast-fed and 12 were bottiewigh cow's milk. In
addition, beta -casein antibodies were measur8d prepubertal children with Type 1 diabetes an8llimealthy children who
were exposed to cow's milk or dairy products towskether differences in antibody titers exist iis young age group.
Antibodies binding to beta -casein were also ewellilaElevated levels of beta -casein antibodie® e@ind in bottle-fed
infants compared to breast-fed infants (p < 0.008kjibody levels to bovine <beta>-casein were algaificantly higher in
children with Type 1 diabetes compared to age-nestcontrols (p = 0.03). The authors confirmed djeebinding to bovine
beta-casein in bottle-fed infants, in children witype 1 diabetes and in controls exposed to covlks but not in infants who
were exclusively breast-fed. The results of thislg indicate that breastfeeding within the firshdnths of life prevents the
generation of antibody response to bovine betaeicatespite the mothers' consumption of cow's dhiiling the breastfeeding
period. Monetini L. “Bovine beta-casein antibalie breast- and bottle-fed infants: their relewaimcType 1 diabetes.”
Diabetes-Metabolism-Research-And-Reviews. Jan-Béi;217 (1) : 51-54
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This study aimed to establish the relation betwesaty infant nutrition and signs of beta-cell aatoiunity in young children.
They identified and observed from birth 2949 ingawith increased genetic risk of Type | (insulirpdadent) diabetes mellitus
and monitored them for islet cell antibodies ab & tmonth intervals. This case-control study casasrthe first 65 children
who seroconverted to islet cell antibody positiigfore the age of 4 years and 390 control chileriea were islet cell
antibody-negative (six control children/case).almt who had been breastfed exclusively for at kasonths had lower risk
of seroconversion to positivity for IA-2A or alldo autoantibodies [odds ratio 0.24] than thosenisfavho had been breastfed
exclusively for less than 2 months. The risk obsenversion was higher in those younger than 2 hsof@R 4.37) or aged 2
to 3.9 months (OR 5.50) when they first receivedanilk than in those aged 4 months or older. sEhabservations suggest
that short-term breastfeeding and the early intctido of cows' milk-based infant formula predispgseng children who are
genetically susceptible to Type | diabetes to peegive signs of beta-cell autoimmunity. Kimpimakiet al. “Short-term
exclusive breastfeeding predisposes young childitimincreased genetic risk of Type | diabetesrmgpessive beta-cell
autoimmunity.” Diabetologia-. Jan 2001; 44 (1B3:-@&9

A population-based case-control study of 196 chitdwith type 1 diabetes and 325 age- and sex-ntuh@rol subjects
found a significantly raised risk for illnessedlie neonatal period (OR 1.61), the majority of hieere infections and
respiratory difficulties. Exclusive breast feedmgthe initial feeding method was significantly texive (OR 0.65).
McKinney et al. “Perinatal and neonatal determisari childhood type 1 diabetes. A case-contradin Yorkshire, U.K.”
Diabetes Care 1999 Jun;22(6):928-32

Diabetes is less common among breast-fed child@ngnd 30.1% among offspring of nondiabetic ardbelic women,
respectively) than among bottle-fed children (14n8l 43.6%, respectively). Pettitt DJ, Knowler WCong-term effects of
the intrauterine environment, birth weight, andastefeeding in Pima Indians.” Diabetes Care 1988;21 Suppl 2:B138-41

Children who developed IDDM in New South Wales, #halta, were compared to healthy children of thmesaex and age.
Those who were exclusively breastfed during thest three months of life had a 34% lower risk ef/dloping diabetes than
those who were not breastfed. Children given canilk-based formula in their first three months w&2% more likely to
develop IDDM than those not given cow's milk formuDiabetes Care 1994;17:1381-1389, 1488-1490.

8. Helicobacter pylori infection
Helicobacter pylori infection was examined amon@ 8Symptomatic white Hispanic and black childreecag--16 years
attending 13 licensed day care centers in Houflemographic information and socioeconomic factogsenevaluated. H.
pylori status was determined by (13)C-urea bresgtirtg. The prevalence of active H. pylori infentiwas 24% and increased
with age. Prevalence was almost identical amongewtispanic and black children. Children livingtire most crowded
conditions were at the greatest risk for H. pybrguisition, and an inverse correlation was seéndsn the mother's education
and H. pylori positivity in children. Breast-feediplayed a protective role against the acquisitibH. pylori infection.
Malaty HM et al. Helicobacter pylori infection ingschool and school-aged minority children: effgfctocioeconomic
indicators and breast-feeding practices. Clindhfzis 2001 May 15;32(10):1387-92

Serum H pylori IgG antibodies were measured in @&h and 389 women born during 1920-30. Indepenafetheir current
social class, subjects were more likely to be Hbpyderopositive if they had large numbers of sitdi, and if they had lived in
a crowded house, or shared a bedroom or bed idhdddd. Low weight at 1 year was associated witheiased seropositivity
rates in men, but not women. Men and women whe Wwezast fed in infancy were less likely to be pesitive than those
who were bottle fed. Fall CH, Goggin PM, HawtinHhe D, Duggleby S. “Growth in infancy, infaneféing, childhood
living conditions, and Helicobacter pylori infeatiat age 70.” Arch Dis Child 1997 Oct;77(4):310-4

9. Haemophilus Influenzae Meningitis
A strong negative correlation between breastfeedimdjincidence of Haemophilus influenzae infectdn 10 years later.
Silfverdal SA et al. "Protective effect of breagifling: an ecologic study of Haemophilus influenz@aingitis and
breastfeeding in a Swedish population.” Int J Epitbl 1999 Feb;28(1):152-6

10. Inflammatory Bowel Disease (Crohn's Disease, Ulcetige Colitis)
A population-based case-control study was carrigdroCanterbury, New Zealand. Participants conagti€38 prevalent
Crohn's disease (CD) cases, 653 prevalent ulceratilitis (UC) cases and 600 randomly-selectechseixage matched
controls. Exposure rates to environmental riskdizcivere compared. Unadjusted and adjusted odds (&1R) with 95%
confidence intervals (Cl) are presented. Result&nily history of IBD (CD OR 3.06 [2.18-4.30], UGR 2.52 [1.90-3.54)),
cigarette smoking at diagnosis (CD OR 1.99 [1.488R.UC OR 0.67 [0.48-0.94]), high social clasgiath (CD and UC trend,
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P < 0.001) and Caucasian ethnicity (CD OR 2.0454.38], UC OR 1.47 [1.01-2.14]) were significanglysociated with IBD.
City living was associated with CD (P < 0.01). Bpamigrant was associated with UC. Having a clitdhvegetable garden
was protective against IBD (CD OR 0.52 [0.36-0.78]; OR 0.65 [0.45-0.94]) as was having been brieas{CD OR 0.55
[0.41-0.74], UC OR 0.71 [0.52-0.96]) with a duraticesponse effect. Appendicectomy, tonsillectomfgdtious
monomucleosis and asthma were more common in GBrpgthan controls (P < 0.01). Conclusions: Thedrtance of
childhood factors in the development of IBD is éonéd. The duration-response protective associdi&ween breast-feeding
and subsequent development of IBD requires fugthiafuation, as does the protective effect assatiaitt a childhood
vegetable garden. Gearry RB, Richardson AK, Framf@iil, et al. “Population-based cases control stfdgflammatory
bowel disease risk factors.” J Gastroenterol Hdpa@i0 Jan 14.

A total of 79 articles were identified, 20 of whialere found describing breastfeeding in relatiotheodevelopment of IBD; 8
of these articles included separate early-onsetggroOne study did not describe “any exposure’réast milk for the early
onset group, so 7 studies were included in the Jaeddysis. Breast milkxposure had a significant protective effect (OR9;
95% CI, 0.51-0.94P = .02) in developing early-onset IBD. A non-sigeeint diffelence was demonstrated for ulcerative cc
and Crohn's disease individually (OR, 0.72; 95%031-1.02P = .06; OR, 0.64; 95% ClI, 0.38-1.0F = .09, respectively).
Barclay A et al. “Systematic Review: The Role oéBstfeeding in the DevelopmentRédiatric Inflammatory Bowel Diseas
J Peds Volume 153ssue 3Pages 421-426 (September 2009)

Twenty-six cases of Crohn's disease and 29 casdserhtive colitis were matched for gender andadatass with controls.
There was a trend that those with Crohn's disease more likely not to have been breast-fed (OR. OTde prevalence of
inflammatory bowel disease was 5.12/1000 by thecdde years. Thompson-NP; Montgomery-SM; WadsinOAEJ;
Pounder-RE; Wakefield-AJ. "Early determinantsrdfammatory bowel disease: use of two national itmatinal birth cohorts.
European Journal of Gastroenterology and Hepatoldgy 2000; 12 (1):25-30

Lack of breastfeeding in infancy was associatet @it increased risk of ulcerative colitis (chronitammatory disorder of
the colon) and Crohn's disease (chronic inflamnyadigorder affecting any part of the gut, aggraddig food intolerance).
Corrao G et al. "Risk of inflammatory bowel diseadtributable to smoking, oral contraception arehbtfeeding in Italy: a
nationwide case-control study." Int J Epidemio®&%un;27(3):397-404.

Medical records concerning pediatric or adolespatients first diagnosed with Crohn's disease cerative colitis in two

New York hospitals during a 5-year period (1988 990) were abstracted, and information concernéxg age, race,
birthplace, sibship size, birth order, maternal agleirth, month of birth, duration of breast-faggliand maternal smoking was
recorded. Data concerning 68 patients with Croflissase, 39 patients with ulcerative colitis, 288 control patients were
analyzed through multiple logistic regression. Bidaeding was negatively associated with Crohissasge (P 0.04) and
ulcerative colitis (P 0.07), with relative risk pbiestimates around 0.5 and with evidence of dumadiependent trends in both
instances. There was no evidence of associatieittadr disease with maternal age at birth, birtteormaternal smoking, or
season of birth. Rigas A et al. Breast-feedingjmaternal smoking in the etiology of Crohn's dé&eand ulcerative colitis in
childhood.” Ann Epidemiol. 1993 Jul;3(4):387-92.

Koletzko S, Griffiths A, Corey M, Smith C, ShermBn “Infant feeding practices and ulcerative csliti childhood.” BMJ.
1991 Jun 29;302(6792):1580-1.

Lack of breastfeeding was a risk factor associaftitllater development of Crohn's disease. Kolet&o"Role of Infant
Feeding Practices in Development of Crohn's Disga&iildhood”. Br Med J, 1989 Jun 17;298(6688)1-&1

11.Juvenile Rheumatoid Arthritis (JRA)
Children who have had JRA, especially pauciarticRA, are less likely to have been breastfed duentrols, suggesting that
breast feeding may have a protective effect ordéwelopment of JRA. Lower odds ratio were notedrforeased durations of
breast feeding. Mason T et al. "Breast feedirgjtar development of juvenile rheumatoid arthtiti3.Rheumatol 1995
Jun;22(6):1166-70

12. Mental Health

Breastfeeding for less than 6 months compared vitionths or longer was an independent predictanesftal health
problems through childhood and into adolescences rEtationship was supported by the random effexdels (increase in
total CBCL score: 1.45; 95% confidence interval9).5.30) and generalized estimating equation mgaelds ratio for CBCL
morbidity: 1.33; 95% confidence interval 1.09, 1.6Bowing increased behavioral problems with shditeastfeeding

Outcomes_of_breastfeeding_February_2010.pdf FepRgH40
Page 36 of 56



duration. Oddy W et al. “The Long-Term EffectsByeastfeeding on Child and Adolescent Mental He&@tFregnancy
Cohort Study Followed for 14 Years.” J Peds Dec200

13. Menopause (timing of)
Few adult environmental or behavioral factors haeen consistently associated with age at menopdtuse peak number of
follicles attained in utero or lost before ovulatioegins may be more important. This study ingestis whether birthweight,
childhood body size, having been breastfed ang sadioeconomic circumstances are associated gélaamenopause.
1572 British women were followed up since theittbin 1946, so far until 53 years. Age at menopawsied by duration of
breastfeeding, weight at age 2 years, childhoosoonomic status, but not birthweight. In a nplétiregression model,
women of low weight at 2 years had an earlier manep and those who had been breastfed had a ket@pause than others.
Early life influences may influence ovarian ageihighlighting the importance of investigating factédrom across the life
course. Hardy-R; Kuh-D. “Does early growth infige timing of the menopause? Evidence from a Britisth cohort.”
Human Reproduction. Sep 2002; 17 (9) : 2474-2479

14.Multiple Sclerosis
The incidence or multiple sclerosis (MS) in Mexarad other countries of Latin America has increasteddily for the last two
decades. Breastfeeding has been abandoned irskeggeents of society and the incidence of vari@ith childhood eczema
keeps a north south gradient similar to that dbedrior MS. A case-control study was conductedgiaiquestionnaire that
included demographic, nutritional, infectious amagonal antecedents previously identified in oteeorts as possible risk
factors for MS. The frequency of varicella, ladkboeastfeeding, and eczema in the medical hisibMS patients were
significant when compared with controls. Thesedecmay participate in the sharp increase of M&wmntries like Mexico
traditionally considered as an area of very lowdance. Tarrats-R; Ordonez-G; Rios-C; Sotelo-aridélla, ephemeral
breastfeeding and eczema as risk factors for nhellsiplerosis in Mexicans. Acta-Neurologica-Scaadioa. Feb 2002; 105 (2)
: 88-94

Although thought to be multifactorial in origin, dmvithout a clearly defined etiology, lack of brdasding does appear to be
associated with an increased incidence of mulsplerosis. Dick, G. "The Etiology of Multiple Scbsis." Proc Roy Soc Med
1976;69:611-5

Pisacane A, et al. Breast feeding and multiplerssis. BMJ 1994 May 28;308(6941):1411-2.

15. Obesity
The evidence that breastfeeding protects agelestity and a variety of chronic diseases comeesilantirelyfrom
observational studies, which have a potential fasdiue to confounding, selection bias, and selectiugigation.Objective:
We assessed whether an intervention designed togteexclusive and prolonged breastfeeding affects wdild height,
weight, adiposity, and blood pressure at age @Xegign: The Promotion of Breastfeeding Interveniioial (PROBIT)is a
cluster-randomized trial of a breastfeeding proortnterventiorbased on the WHO/UNICEF Baby-Friendly Hospital
Initiative. Atotal of 17 046 healthy breastfed infants were kgddrom31 Belarussian maternity hospitals and their atféd
clinics;of those infants, 13 889 (81.5%) were followed tf.& y withduplicate measurements of anthropometric variadohels
bloodpressure. Analysis was based on intention to tvett,statisticahdjustment for clustering within hospitals or atisito
permitinferences at the individual lev&lesults: The experimental intervention led to almgieateprevalence of exclusive
breastfeeding at 3 mo in the experimetitah in the control group (43.3% and 6.4%, respelsti P <0.001) and a higher
prevalence of any breastfeeding througtiafiaincy. No significant intervention effects wereserved oimeight, body mass
index, waist or hip circumference, triceggssubscapular skinfold thickness, or systoliciastblicblood pressuréConclusions:
The breastfeeding promotion intervention resuteslibstantial increases in the duration and ekdtyof breastfeeding, yet it
did not reduce the measures of adiposiiyrease stature, or reduce blood pressure at.&geil theexperimental group.
Previously reported beneficial effectstbrse outcomes may be the result of uncontrolledocmdingand selection bias.
Kramer M, Matush L, Vanilovich I, et al. “Effects of prolonged and exclusive breastfeedinghild height, weight,
adiposity, and blood pressure at age 6.5 y: evigléman a large randomized triahmerican Journal of Clinical Nutrition, Vol.
86, No. 6, 1717-1721, December 2007.

Whereas a recently published meta-analysis showadeter breastfeeding reduces the risk of obasithildhood
significantly, the recent litepyrature describihg telationship between duration of breastfeeditrask of overweight or
obesity in childhood remains inconclusive. BetwdiEwember 2000 and November 2001, all mothers lagid bewborns
were recruited after delivery at the DepartmenGyghecology and Obstetrics at the University of Udgrmany. Active
follow-up was performed at the age of 12 months 2hdnonths. Of the 1066 children included in theddine examination,
information on body mass index was available fds 880%) at the 2-year follow-up. At this age 7ddrien (8.4%) were
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overweight and 24 (2.8%) were severely overweighihereas 76 children (8.9%) were never breastf@d children (62.3%)
were breastfed for at least 6 months, and 322 r@nil{37.7%) were exclusively breastfed for at I&astonths. Compared to
children who were breastfed for less than 3 mortesadjusted odds ratio (OR) for overweight wasi@.children who were
breastfed for at least 6 months. When considdhiadime of exclusive breastfeeding, the adjustBf@ overweight was 0.8
in children who were exclusively breastfed foresdt 3 but less than 6 months and 0.4 in childfemwere exclusively
breastfed for at least 6 months compared to childdeo were exclusively breastfed less than 3 moniigese results highlight
the importance of prolonged breastfeeding for flewgntion of overweight in children. WeyermannRéthenbacher D,
Brenner H. “Duration of breastfeeding and risloeérweight in childhood: a prospective birth cotsitdy from Germany.”
Int J Obes. 2006 Aug;30(8):1281-7.

Cohort analyses suggesting that breastfeedingqisodgainst being overweight have been criticipedrfadequately
controlling for confounding associated with thef-sgllection of feeding practices. Using natiopadpresentative U.S. data
from the National Longitudinal Study of Adolescétealth (1994-1996), we performed traditional colavalyses (n = 11,998)
using logistic regression to estimate the relatietween breast-feeding and adolescent overweigly(inass index > or =85
percentile, based on year 2000 CDC growth chartsjtrolling for known potential confounders. Bréasding also was
assessed in a subsample of 850 sibling pairs muatéor unmeasured genetic and environmental factdmong girls in the
full cohort, the odds of being overweight decliridong those who had been breastfed at least 9 myats ratios ranged
from 0.90 for <3 months of breast-feeding to 0.38> or =9 months. A similar effect was seen igd@lthough these trends
were less consistent. In contrast, an analysishiihg pairs provided no evidence of breast-fegdiffects on weight within
discordant trends. CONCLUSION: Cohort data indichte odds of being overweight decrease as breasliffg duration
increases, at least among girls. However, siblimgyses suggest that this relationship may notlbsal but rather attributable
to unmeasured confounding related to mothers' ehioibreast-feed, or to other childhood risk fazfor overweight. Our
results illustrate the utility of sibling analysesunderstanding the true effect of early life espi@s (such as breast-feeding) on
health outcomes over time, independent of confowgtictors that may not be satisfactorily contbilsing traditional
prospective cohort methods. Nelson MC, Gordon-LraseAdair LS. “Are adolescents who were breastided likely to be
overweight? Analyses of sibling pairs to reducefeonding.” Epidemiology. 2005 Mar;16(2):247-53.

Observational studies suggest a longer duratidmexdstfeeding to be associated dose dependeniiyawdécrease in risk of
overweight in later life. The authors performedaprehensive meta-analysis of the existing stunlieduration of
breastfeeding and risk of overweight. Studies virckided that reported the odds ratio and 95%idente interval (or the
data to calculate them) of overweight associatel brieastfeeding and that reported the duratidiwedistfeeding and used
exclusively formula-fed subjects as the refereruedteen studies met the inclusion criteria. Byaanegression, the duration
of breastfeeding was inversely associated withrihkeof overweight (regression coefficient=0.94%®8onfidence interval
(CI): 0.89, 0.98). Categorical analysis confirmkid tlose-response association (<1 month of brealitfg: odds ratio
(OR)=1.0, 95% CI: 0.65, 1.55; 1-3 months: OR=0¥% CI: 0.74, 0.88; 4-6 months: OR=0.76, 95% (700.86; 7-9
months: OR=0.67, 95% CI: 0.55, 0.82; >9 months: @R8, 95% CI: 0.50, 0.91). One month of breastfsgtias associated
with a 4% decrease in risk (OR=0.96/month of bffeasling, 95% CI: 0.94, 0.98). The definitions okoxeight and age had
no influence. These findings strongly support aeddspendent association between longer duratibneafstfeeding and
decrease in risk of overweight. Harder T, et Bluration of breastfeeding and risk of overweightaeta-analysis.” Am J
Epidemiol 2005;162:397-403.

A systematic review of published studies investigathe association between infant feeding and asome of obesity was
performed with Medline (1966 onward) and Embas&Ql@nward) databases, supplemented with manualhsearData
extraction was conducted by 2 authors. Sixty-dudias reported on the relationship of infant fegdo a measure of obesity
in later life; of these, 28 (298900 subjects) pdend odds ratio estimates. In these studies, beed#atg was associated with a
reduced risk of obesity, compared with formula fagdodds ratio: 0.87; 95% confidence interval [@]85-0.89). The inverse
association between breastfeeding and obesity arisylarly strong in 11 small studies of <500 sdt$ (odds ratio: 0.43;
95% ClI: 0.33-0.55) but was still apparent in largeidies of > or =500 subjects (odds ratio: 0.880%lI: 0.85-0.90). In 6
studies that adjusted for all 3 major potentialfoanding factors (parental obesity, maternal smgpkamd social class), the
inverse association was reduced markedly (fromdals oatio of 0.86 to 0.93) but not abolished. As#tarity analysis
examining the potential impact of the results op8®lished studies (12505 subjects) that did notige odds ratios (mostly
reporting no relationship between breastfeedingaresbity) showed little effect on the results. CQNSIONS: Initial
breastfeeding protects against obesity in later fiwen, C. G., R. M. Martin, P. H. Whincup etEffect of infant feeding on
the risk of obesity across the life course: A gitative review of published evidendeediatrics 2005; 115(5):1367-77.

To investigate the relationship between breastifgeaind obesity in childhood. DESIGN: Systematide® and meta-analysis
of published epidemiological studies (cohort, cesetrol or cross-sectional studies) comparing efadgling-mode and
adjusting for potential confounding factors. Eleaic databases were searched and reference listkewéint articles were
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checked. Calculations of pooled estimates werewated in fixed- and random-effects models. Hetemedg was tested by Q-
test. Publication bias was assessed from funn&d pled by a linear regression method. OUTCOME MERES: Odds ratio
(OR) for obesity in childhood defined as body maslex (BMI) percentiles. RESULTS: Nine studies witlore than 69,000
participants met the inclusion criteria. The metalgsis showed that breast-feeding reduced theofiskesity in childhood
significantly. The adjusted odds ratio was 0.7895I (0.71, 0.85) in the fixed model. The assumptid homogeneity of
results of the included studies could not be refi{@-test for heterogeneity, P>0.3), stratifiedlgses showed no differences
regarding different study types, age groups, dédimiof breast-feeding or obesity and number ofaonding factors adjusted
for. A dose-dependent effect of breast-feeding tihmaon the prevalence of obesity was reporteaim studies. Funnel plot
regression gave no indication of publication b@©NCLUSION: Breast-feeding seems to have a smaltbusistent
protective effect against obesity in children. @z, et al. “Breast-feeding and childhood obesitgystematic review.” Int J
Obes Relat Metab Disord. 2004 Oct;28(10):1247-56.

This was a retrospective cohort study. Participardre 73,458 white and black low-income childr@iofved from birth
through 4 years of age. Obesity at age 4 yearslefised as measured BMI >or= 95th percentile. difgpexposure was
based on breastfeeding duration and the age ofarmitiation. At age 4 years, the prevalencelodsity was 11.5%. Only
16% of children were breastfed 8 weeks or londgreastfeeding was associated with a reduced riskesity only in white
children whose mothers had not smoked in pregnahcyhis subgroup, the reduction in obesity risignpared with those
never breastfed, occurred only for children whoenereast-fed at least 16 weeks without formulaugtéd odds ratio 0.71) or
at least 26 weeks with concurrent formula (0.78nong whites whose mothers smoked in pregnancyaamzhg blacks,
breastfeeding was not associated with a reduckafisbesity at age 4 years. In a population @afiocome children, breast-
feeding was associated with a reduced risk of tpasiage 4 years only among whites whose mottidraat smoke in
pregnancy and only when breast-feeding continuedtfeast 16 weeks without formula or at leastw2@ks with formula.
Bogen DL, Hanusa BH, Whitaker RC. “The effect oddmst-feeding with and without formula use on ts& df obesity at 4
years of age." Obes Res. 2004 Sep;12(9):1527-35

To examine whether increasing duration of breadifepis associated with a lower risk of overweigha low-income
population of 4-year-olds in the United States,,3@4 children up to 60 months of age were includdtie final pediatric-
only analysis, and 12587 were included in the paegg- pediatric linked analysis. The duration fdstfeeding showed a
dose-response, protective relationship with the afsoverweight only among non-Hispanic whites;sngnificant association
was found among non-Hispanic blacks or Hispanfisiong non-Hispanic whites, the adjusted odds rattioverweight by
breastfeeding for 6 to 12 months versus never tiesming was 0.70 and for > 12 months versus neasr0.49. Breastfeeding
for any duration was also protective against undeght (BMI-for-age below the 5th percentile). Rnoded breastfeeding is
associated with a reduced risk of overweight amwmgHispanic white children. Breastfeeding londreamt 6 months provides
health benefits to children well beyond the peabéreastfeeding. Grummer-Strawn LM; Mei Z. “Dd&®astfeeding protect
against pediatric overweight? Analysis of longihalidata from the Centers for Disease Control aegdhtion Pediatric
Nutrition Surveillance System.” Pediatrics-. FeB(D4; 113 (2):81-86

Cross-sectional survey data collected in 1991 qiGBschool-children aged 6 to 14 years in the ERepublic. Overall
prevalence of overweight (obesity) was lower indstefed children: ever breast-fed (9.3%) comparil mever breast-fed
(12.4%). The effect of breast-feeding on overwegallesity did not diminish with age in childrend14 years old and could
not be explained by parental education, parentasitpy maternal smoking, high birth weight, watehtelevision, number of
siblings, and physical activity. Adjusted oddsasifor breast-feeding were for overweight 0.80%961, 0.71-0.90) and for
obesity 0.80 (95% CI, 0.66-0.96). A reduced prewe¢ of overweight/obesity was associated withdifegeding in a setting
where socioeconomic status was homogeneous. Tigests that the effect of breast-feeding on thegteace of obesity is
not confounded by socioeconomic status. Toschkeef®l “Overweight and obesity in 6- to 14-year-Glgech children in
1991: Protective effect of breast-feeding.” J Pedl802;141:764-9 December 2002.

Population-based sample of 32,200 Scottish childtedied at age 39-42 months. The prevalence edighwas significantly
lower in breastfed children, and the associatiasiped after adjustment for socioeconomic stdtithweight, and sex. The
adjusted odds ratio for obesity (body-mass indesatgr than or equal to 98th percentile) was OR@sults suggest that
breastfeeding is associated with a reduction ildbbbd obesity risk. Armstrong-J; Reilly-JJ. “Betfeeding and lowering the
risk of childhood obesity.” Lancet. Jun 8 2002935322): 2003-2004.

In this Harvard survey of 8186 girls and 7155 baged 9 to 14 years, overweight status was defisdzbdy mass index
exceeding the 95th percentile for age and sex fdl@mational data. In the first 6 months of lif&53 subjects (62%) were
only or mostly fed breast milk, and 4744 (31%) wenéy or mostly fed infant formula. A total of 7186bjects (48%) were
breastfed for at least 7 months while 4613 (31%evieeastfed for 3 months or less. At ages 9 tpekds, 404 girls (5%) and
635 boys (9%) were overweight. Among subjects wéub een only or mostly fed breast milk, compareti ¢iose only or
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mostly fed formula, the odds ratio (OR) for beingweight was 0.78, after adjustment for age, sexual maturity, energy
intake, time watching television, physical activityother's body mass index, and other variabldsatefg social, economic,
and lifestyle factors. Compared with subjects whd heen breastfed for 3 months or less, those atidohen breastfed for at
least 7 months had an adjusted OR for being ovghweif 0.80. Timing of introduction of solid foodsfant formula, or cow's
milk was not related to risk of being overweiglitfants who were fed breast milk more than infamtrfula, or who were
breastfed for longer periods, had a lower riskeif overweight during older childhood and adolesee Gillman MW et al.
Risk of Overweight Among Adolescents Who Were Bifealsas Infants. JAMA 2001 May 16;285(19):2461-246

A German study of 9357 children aged 5-6 yeargyeffaund that infants fed only breastmilk until 3sBnths were more than
a third less likely to be obese than infants fadnida from the start. Infants breastfed exclugifet 6-12 months were 43%
less likely to be obese. Breastfeeding beyond @@ths was better still, giving infants a 72% lowhance of becoming obese
children. After adjusting for potential confoundifactors, breastfeeding remained a significantgutive factor against the
development of obesity. von Kries, R. "Breastifag and obesity: cross sectional study." BMJ 1949: 147-150.

This Swedish study examined the relations betweegth of breast-feeding, growth, and body compmsiih a group of 781
adolescents. Data on feeding pattern in infancycamaieight and height from birth up to 18 yearseneullected. Both boys
and girls who were exclusively breast-fed for mibr@n 3 months were leaner and showed a trend tevianekr skinfold
values. Tulldahl J, Pettersson K, Andersson SWthdo L. “Mode of infant feeding and achieved gtiown adolescence:
early feeding patterns in relation to growth andypoomposition in adolescence Obes Res 1999 Sep;7(5):431-7.

16.Oral and Dental Health
This cross-sectional retrospective epidemiologicgtassessed the relationship between exclusiestieeding duration and
the prevalence of posterior crossbite in the demiduentition. METHODS: Clinical examinations weexformed in 1377
Brazilian children (690 boys, 687 girls), 3 to Gyold, from 11 public schools in S&do Paulo, Br&ased on questionnaires
answered by the parents, the children were clasisifito 4 groups according to the duration of esigtel breastfeeding: G1,
never (119 subjects); G2, less than 6 months (@Bfests); G3, 6 to 12 months (312 subjects); andr@te than 12 months
(226 subjects). The statistical analyses incluttecchi-square test (P <0.05) and the odds rati®URH'S: The posterior
crossbite was observed in 31.1%, 22.4%, 8.3%, &b &f the children, in groups G1, G2, G3, and @4pectively. The
results showed a statistically significant relasioip between exclusive breastfeeding duration hagtevalence of posterior
crossbite. CONCLUSIONS: Children who were breastéednore than 12 months had a 20-fold lower rizkthe
development of posterior crossbite compared witldm who were never breastfed and a 5-fold losgk compared with
those breastfed between 6 and 12 months. KobaldhBScavone H Jr, Ferreira RI, Garib DG. Relatiopsietween
breastfeeding duration and prevalence of postermssbite in the deciduous dentition. Am J Ortheshidfacial Orthop. 2010
Jan;137(1):54-8.

To study the effects of prolonged and exclusivasi-éeeding on dental caries, we followed up ckitdparticipating in the
Promotion of Breastfeeding Intervention Trial (PR®OPB a cluster-randomized trial of a breast-feedingmotion intervention
based on the WHO/UNICEF Baby-Friendly Hospitaliatite. A total of 17,046 healthy, mother-infanebst-feeding pairs
were enrolled from 31 Belarussian maternity hosp@ad affiliated polyclinics, of whom 13,889 (8%pwere followed up at
6.5 years. At follow-up, polyclinic pediatriciansuhscribed the reports of a standard dental exaimmperformed by public
health dentists at age 6 years and recorded ichitdren's polyclinic charts. Analysis was basedrdention to treat, with a
statistical model that accounts for clustering imithospitals/clinics to permit inferences at théiwidual level. The
experimental intervention led to a large increasexclusive breast-feeding at 3 months (43.3 v&46p < 0.001) and a
significantly higher prevalence of any breast-fegdat all ages up to and including 12 months. lgaiicant intervention
effects were observed on dental caries. Our redidsed on the largest randomized trial ever cdeduao the area of human
lactation, provide no evidence of beneficial ommhfal effects of prolonged and exclusive breast-fiegdn dental caries at
early school age. Kramer MS, Vanilovich I, MatustBlogdanovich N, Zhang X, Shishko G, Muller-Bollg Rlatt RW. The
effect of prolonged and exclusive breast-feedinglental caries in early school-age children. Neidewce from a large
randomized trial. Caries Res. 2007;41(6):484-8..Ep007 Sep 18

Despite limited epidemiologic evidence, concern li@esn raised that breastfeeding and its duratignintaease the risk of
early childhood caries. The objective of this studs to assess the potential association of besaltfg and other factors with
the risk for early childhood caries among younddzkn in the United States. METHODS: Data about bealth, infant
feeding, and other child and family characteriséio®ong children 2 to 5 years of age (N = 1576) vesteacted from the 1999-
2002 National Health and Nutrition Examination SyvThe association of breastfeeding and its duratis well as other
factors that previous research has found assoamteaarly childhood caries, was examined in batgranalyses and by
multivariable logistic and Poisson regression asedy RESULTS: After adjusting for potential confders significant in
bivariate analyses, breastfeeding and its duratiene not associated with the risk for early childti@aries. Independent
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associations with increased risk for early childthcaries were older child age, poverty, being Maxiémerican, a dental
visit within the last year, and maternal prenatabking. Poverty and being Mexican American alsoenadependently
associated with severe early childhood caries, edsecharacteristics that were independently agedoréith greater decayed
and filled surfaces on primary teeth surfaces weneerty, a dental visit within the last year, 5ngeaf age, and maternal
smoking. CONCLUSIONS: These data provide no eviddncsuggest that breastfeeding or its durationnaiependent risk
factors for early childhood caries, severe earlidblood caries, or decayed and filled surfacesnimary teeth. In contrast,
they identify poverty, Mexican American ethnic s@tand maternal smoking as independent risk faétorearly childhood
caries, which highlights the need to target poar iexican American children and those whose motbeske for early
preventive dental visits.lida H, Auinger P, Billm&J et al (2007) “Association between infant bifeading and early
childhood caries in the United States.” Pediattiz6(4): €944-52.

A sample of 359 children was dentally examined thiedt mothers interviewed. Anterior open bite aadterior cross bite
were recorded. Information regarding breastfeedimd) non-nutritive sucking habits was collectetigh, in the first, third,
sixth and twelvth months of life, and at six yeafsge. Control variables included maternal scingohnd child's birthweight,
cephalic perimeter, and sex. Prevalence of amtepen bite was 46.2%, and that of posterior cbiteswas 18.2%. Non-
nutritive sucking habits between 12 months and f@ars of age and digital sucking at age six ye@re the main risk factors
for anterior open bite. Breastfeeding for lessithemme months and regular use of pacifier betwegenl®2 months and four
years were risk factors for posterior cross bReres KG et al. “Effects of breastfeeding and sigchabits on malocclusion in
a birth cohort study.” Rev Saude Publica. 2007411(3):343-350.

Three hundred and six adolescents (12-15 years23®dnothers participated in the study. The childvere examined for
dental fluorosis. The prevalence of severe déhiafosis was 24.1 % and 75.9% in the moderate-dgpu-fluoride areas,
respectively. The odds for having severe fluorgaised according to the fluoride concentrationhef trinking water, age,
consumption of tea, length of breastfeeding andhatkbf storing water. Breastfeeding for > 18 merdhd the use of clay
pots for storing drinking water helped protect agasevere dental fluorosis. Being male and coimgyfish might be
associated with higher fluorosis scores. In otdexvoid dental fluorosis, low-fluoride drinking tea should be provided in
the relevant villages. A prolonged period of btiesling, the use of clay pots for storing wated possibly a reduced intake
of tea and whole fish in infants might also hel@twid severe fluorosis in children growing upriditionally fluoride-
endemic areas. Wondwossen, F et al. “Sociodembgrand behavioural correlates of severe dentatdisis.” International
Journal Of Paediatric Dentistry, 16 (2): 95-103 N2806

Breast-feeding promotes several benefits in chibdh@mong them favoring the nasal breathing. Tindyspopulation
consisted of 62 children ranging in age from 3 geard 3 months to 6 years and 11 months who wéreigad to
otorhinolaryngologic evaluation to determine nasal mouth breathers and to a speech language pgithoiterview. The
otorhinolaryngologic evaluation involved the follmg exams: anterior rhinoscopy, oroscopy and radioclexamination. The
parents of the children were questioned aboutdira bf feeding (natural and/or artificial), the dtion of breast-feeding and
the presence of deleterious oral habits (suctiahtéting). The breast-feeding period was longeomagnnasal breathers and
was concentrated in the period between 3 and 6heaftage. Regarding the use of bottle, the reshibwed that most of the
children in both groups used this type of feedingrd the first years of life, with no significadifference between groups
(p=0.58). There was a marked presence of deletedoal habits among mouth breathers, with a Statily significant
difference between groups regarding suction arndgoitabits. Mouth-breathing children were breastfor a shorter period of
time and had a history of deleterious oral halbsgared to nose breathers. Trawitzki LV et alred&st-feeding and
deleterious oral habits in mouth and nose breath&sv Bras Otorrinolaringol (Engl Ed). 2005 Nowe®71(6):747-51.

Sample of 114 Japanese children born in Tokyo ¥l#hd 1924. Parametric survival analysis was tsedantify the effects
of nutritional status, breastfeeding behavior, s@xlon the hazard of deciduous tooth emergencédr&mof poor nutritional
status exhibited significantly delayed emergenceallddeciduous teeth, with effects that ranged figh29% increases in mean
emergence times. Children of medium nutritionatist exhibited increases in mean emergence time®§ for the canines
and lower molars, and 13-17% for the incisors.tiBareastfeeding had no effect on tooth emergemaechildren who were
not breastfed at all showed delayed emergenceaigper incisors. No significant sex differencestinergence were found.
The findings contradict the idea that moderate otalion has little effect on deciduous tooth eneerge. Furthermore,
nutritional differences may account for some ofabserved differences among populations in thentinoif tooth emergence.
Holman, DJ; Yamaguchi, K. Longitudinal analysiddetiduous tooth emergence: IV. Covariate effectiapanese children.
American Journal Of Physical Anthropology, 126 #2-358 Mar 2005.

A retrospective study from Italy among of 1130 prexl children has found that non-nutritive suckémg bottle feeding can
have a substantial effect on dental occlusion. nOpie was associated with non-nutritive suckingl@vposterior cross-bite
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was associated with both bottle feeding and nonitivet sucking. Viggiano D et al (2004). Breastdéng, bottle feeding, and
non-nutritive sucking; effects on occlusion in dkmus dentition. Arch Dis Child 89: 1121-1123.

Study included 126 children. Parents completedtipresires regarding feeding and health historg, e primary dental
occlusion was recorded for each child. The autfearad that: (1) predominant bottle-feeding betw8eamd 6 months of age
was associated with the development of a pacidith(2) children who used a pacifier were mokelly to develop a
nonmesial step occlusion, an overjet >3 mm, andpem bite; (3) children who sucked their thumb warze likely to develop
an overjet >3 mm; and (4) in the absence of noitiugtroral habits, children who were predominatibttle-fed between 0 and
6 months of age were more likely to develop an lwer>75%, although just shy of nominal statistisighificance. Charchut
SW, Allred EN, Needleman HL. The effects of inféetding patterns on the occlusion of the primamtition. J Dent Child
(Chic). 2003 Sep-Dec;70(3):197-203.

This systematic review investigated the relatiopdigtween early childhood caries and breastfeedinigck of
methodological consistency, related to the studyefassociation of breastfeeding and ECC, andhsistent definitions of
ECC and breastfeeding, make it difficult to drawma@asions. Due to conflicting findings in lesgiaious research studies, no
definitive time at which an infant should be weamexs determined, and parents should begin an aadyonsistent mouth
care regime. Valaitis R, et al. A systematic egwdf the relationship between breastfeeding arlgf ehildhood caries.
Canadian-Journal-Of-Public-Health-Revue-Canadidbaesante-Publique. Nov-Dec 2000; 91(6) : 411-417.

In this study of 260 children ages 3-5, the autlorscluded that breastfeeding for more than 40 deysact preventively and
inhibit the development of nursing caries in chéldr Oulis CJ et al. “Feeding practices of Grdeldeen with and without
nursing caries.” Pediatr Deh999 Nov-Dec;21(7):409-16.

This study estimated the prevalence of early chitdhcaries and related behavioral risk factorspopulation of low-income,
Mexican-American children in Stockton, CaliforniRata was collected on 220 children ages six yealsss using a parent-
completed questionnaire and clinical dental exatiina. Mean age at weaning from breast-or bo#ésling and patterns of
bottle use during sleep did not differ significgrttetween children with caries and those withdgémos-Gomez-FJ et al.
"Assessment of early childhood caries and dietahjth in a population of migrant Hispanic childierStockton, California."
Journal-Of-Dentistry-For-Children 1999; 66 (6): 3983, 366

This in-vivo and in-vitro study showed that humaadst milk is not cariogenic. Erickson PR, Mazlari"Investigation of the
role of human breast milk in caries developmemeédiatr Dent 1999 Mar-Apr;21(2):86-90.

Children who were either never breast-fed or omiyl @ months exhibited a significantly higher emiprevalence than those
breast-fed for a longer time. Mattos-Graner R@let'Association between caries prevalence amiceli, microbiological and
dietary variables in 1.0 to 2.5-year-old Brazilehildren. Caries Res 1998;32(5):319-23.

A strong association was found between exclusitebfeeding and anteroposterior malocclusion. iD®W, Bell PA.
"Infant feeding practices and occlusal outcomdsngitudinal study.” J Can Dent Assoc 1991 Jul73H93-4.

Data from the Child Health Supplement to the 198tidhal Health Interview Survey were analyzed teas the association
between breast-feeding and malocclusion. Incredseations of breast-feeding were associated witbcine in the
proportion of children with malocclusion, an asstioin that remains when controlled for known assteci variables. Labbok
MH, Hendershot GE. “Does breast-feeding proteairag malocclusion? An analysis of the 1981 Chikhlth Supplement to
the National Health Interview Survey.” Am J Preed 1987 Jul-Aug;3(4):227-32.

17.Parent-child relationships
In a sample of low-income African American and Hisjz women in the urban Northeast, mothers' pei@epf closeness to
their infants was greater among breastfeeders camupa bottlefeeders. McKee MD; Zayas LH; JankdwdRB.
“Breastfeeding intention and practice in an urbamamity population: relationship to maternal degsige symptoms and
mother infant closeness.” Journal of Reprodudiing Infant Psychology. Aug 2004; 22 (3) : 167-181.

Children who were breast fed for a longer durati@ne more likely, at age 15-18 years, to reporthéidevels of parental
attachment and tended to perceive their mothebgiag more caring and less overprotective towdrdmtcompared with
bottle-fed children. After adjustment for materaall perinatal factors, the duration of breastfegdémained significantly
associated with adolescent perceptions of matearal with increasing duration of breast feedingdpassociated with higher
levels of perceived maternal care during childhoBdrgusson DM, Woodward LJ. "Breast feeding aterlpsychosocial
adjustment.” Paediatr Perinat Epidemiol 1999 A§({2):144-57
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18. Protection against toxins (environmental contaminats, chemicals, heavy metals)
To examine the relation of prenatal polychlorinatgzhenyl (PCB) exposure to child performance ourapsychological tests
of attention and information processing.Study desigthis prospective, longitudinal study, assesgméprenatal PCB
exposure was based on umbilical cord serum andrnadtserum and milk concentrations. The childrenevtested in their
homes at age 11 years. Multiple regression was twsexiamine the relation of this exposure to penfoice on 15
neuropsychological tests after controlling for adu range of potential confounding variables. REB8LAdverse effects
were seen primarily in children who had not beazabt fed. Among these children, prenatal PCB exposas associated with
greater impulsivity, poorer concentration, and gomerbal, pictorial, and auditory working memaoFhere was no evidence of
visual-spatial deficit or increased hyperactiv@ONCLUSIONS: These findings are consistent witHieareports of greater
vulnerability to prenatal PCB exposure in childwm were not breast fed. It is not clear whethergiotection offered by
breast-feeding is caused by nutrients in breast onibetter quality of intellectual stimulation eft provided by breast-feeding
mothers. Jacobson JL, Jacobson SW. “Prenatal ests polychlorinated biphenyls and attentionchio®! age.” J Pediatr.
2003 Dec;143(6):780-8.

19. Schizophrenia

The current sample comprises 6841 individuals fleenCopenhagen Perinatal Cohort of whom 1671 (24&d)been
breastfed for 2 weeks or less (early weaning) dtD576%) had been breastfed longer. Maternakzephienia, parental
social status, single mother status and gender welieed as covariates in a multiple regressialyeis of the effect of early
weaning on the risk of hospitalization with schihognia. The sample comprised 93 cases of schieajzh(1.4%). Maternal
schizophrenia was the strongest risk factor arigraficant association between single mother stangelevated offspring risk
of schizophrenia was also observed. Early weawemgsignificantly related to later schizophrenidath unadjusted and
adjusted analyses (adjusted odds ratio 1.73). IN@ aveeks of breastfeeding was associated witragdd risk of
schizophrenia. Sorensen HJ et al. “Breastfeeaiibrisk of schizophrenia in the Copenhagen Petidhort.” Acta
Psychiatr Scand. 2005 Jul;112(1):26-9.

20. Stress Resilience
Some early life exposures may result in a well clgd stress response, which can reduce strestedehnxiety.
Breastfeeding may be a marker of some relevantsxps, so we assessed whether it was associatethadlification of the
relationship between parental divorce and anxidtye 1970 British Cohort Study is following thedi/ of those born in one
week in 1970 and living in Great Britain. Thisdy uses information collected at birth and atsagand ten years for 8958
subjects. Class teachers answered a questiorx@tyaamong 10-year olds using an analogue scateyé 0-50) that was log-
transformed to minimise skewness. Among 5672 neadi-fed subjects, parental divorce/separationasasciated with a
statistically significantly raised risk of anxietyjth a regression coefficient of 9.4. Among thedstfed group this association
was much lower: 2.2. Interaction testing confirnséatistically significant effect modification bydastfeeding, independent of
simultaneous adjustment for multiple potential camiding factors, producing an interaction coeffitief -7.0 indicating a 7%
reduction in anxiety after adjustment. Breast fiegds associated with resilience against the pssabial stress linked with
parental divorce/separation. This could be bechusastfeeding is a marker of exposures relatedaternal characteristics
and parent-child interaction. Montgomery, SM; BhiA; Sacker, A. “Breast feeding and resiliencaiagt psychosocial
stress.” Archives Of Disease In Childhood, Efbstte: 3 Aug 2006

21.Tonsillitis
Pisacane A, et al. Breast feeding and tonsillegtoBMJ. 1996 Mar 23;312(7033):746-7.

22. Transplant recipients
A history of breastfeeding was associated with étizrimprovements in graft function rates aftetisgpdonor as well as
maternal donor transplantation. Kois WE et afluence of breast feeding on subsequent reactiwiyrelated renal allograft.
J Surg Res. 1984 Aug;37(2):89-93.

The posttransplant course of 55 patients who hegived a primary maternal-donor transplant wasistludA history of breast
feeding was associated with a more favorable @ostflant course as measured by the percentagéieitpavho had no
rejection episodes during the first posttranspyaatr. The one-year graft function rate for bréedtrecipients was 82%; this
was statistically significantly better than the 5#asured for non-breast-fed recipients. Campb&lét al. Breast feeding
and maternal-donor renal allografts. Transplamitati984 Apr;37(4):340-4.

23.Vaccine Response
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This was an open non-randomised multi-centre stumiglling 101 healthy Swedish infants. Vaccineimgfgoneumococcal
diseases was administered concomitantly with DTRAAHIib at 3, 5, and 12 months. Duration of bresesting was calculated
for days of almost exclusive as well as of totaly(form of) breastfeeding. At 13 months of ageu6 of 83 children did not
reach 0.2mug/ml against serotype 6B, and five ee¢hwvere breastfed less than 90 days. Four chitidenot reach 1mug/ml
against Hib and all those were breastfed less3Bathays. One month after the second dose, at 6hsofiage, children
breastfed 90 days or more showed significantly &igbhMC against serotype 14. This study indicatas ¢hildren exclusively
breastfed 90 days or more might get a better sgigalbprotection against Hib, and the pneumocosesdtypes 6B and 14
after vaccination, compared to children less bfedstSilfverdal SA, Ekholm L, Bodin L. “Breastigieg enhances the
antibody response to Hib and Pneumococcal ser@ipend 14 after vaccination with conjugate vaccihd&ccine. 2007
Feb 9;25(8):1497-502. Epub 2006 Oct 30.

The objective of this study was to explore effexftsbonucleotides on infant immune status as meakhy antibody responses
to routine infant immunizations. Infants were ramized to a milk-based formula with or without nitueleotides. A cohort of
human milk-fed infants was also followed. Infamesre given Haemophilus influenzae type b (Hib) htliyeria, tetanus,

acellular pertussis, and oral poliovirus vaccinagiat 2, 4, and 6 mo of age, and specific antibedgonses were assessed at 2,
6, 7, and 12 mo. Human-milk-fed infant responsetié polio vaccine were significantly higher tHarmula-fed infants.
Schaller JP et al. “Effect of dietary ribonuclel@s on infant immune status. Part 1: Humoral resgmi Pediatric-Research.
Dec 2004; 56 (6) : 883-890

Spontaneous integrin expression on CD4+, CD8+ dbtlog lymphocytes at 6 months was significantly loiebreastfed
than formula-fed infants (p < 0.05). In anotherdstof 59 formula-fed and 64 breastfed 12-monthebliidren blast
transformation and cytokine production by lymphesytand T cell changes were measured before archadiasles-mumps-
rubella vaccination (MMR). Before vaccination, lghocytes of breastfed children had lower levelBlast transformation
without antigen (p < 0.001), with tetanus toxoid<(f.02) or Candida (p < 0.04), and lower interfegamma production (p <
0.03). Fourteen days after the live viral vacdomatonly the breastfed children had increased yetdn of interferon-gamma
(p < 0.02) and increased percentages of CD56+(Q022) and CD8+ cells (p < 0.004). These findiagsconsistent with a
Th1 type response by breastfed children, not eviteformula-fed children. Feeding mode has andrtgnt long-term
immunomodulating effect on infants beyond weaniRgbst HF, Spady DW, Pilarski LM, et al. “Diffeteth modulation of
the immune response by breast- or formula-feedingfants.” Acta Paediatr. 1997 Dec;86(12):1291-7.

The antibody levels of immunized infants were digantly higher in the breastfed than the formwdd-froup. These findings
are strong evidence that breastfeeding enhancestive humoral immune response in the first ydédifeo Papst, H.F. ,
Spady, D.W. "Effect of Breast Feeding on AntibodgsBonse to Conjugate Vaccine". Lancet, 1990 AlB8(8710): 2609-
70.

The breastfed group had significantly higher ardipevels than two formula-fed groups togetheredtfed infants thus
showed better serum and secretory responses twrgdeand parenteral vaccines than the formulavidggther with a
conventional or low-protein content. Hahn-ZoriceMal. Antibody responses to parenteral and oredinas are impaired by
conventional and low protein formulas as compaoeréast-feeding. Acta Paediatr Scand 1990; 79-1132.

Il. Maternal Effects

A. Cancer

1. Breast Cancer
Findings from observational studies suggest anrg@vassociation between lactation and premenophresadt cancer risk, but
results are inconsistent, and data from large gasge cohort studies are lacking. METHODS: We uséarmation from
60,075 parous women participating in the prospeathort study of the Nurses' Health Study Il fro®97 to 2005. Our
primary outcome was incident premenopausal breaster. RESULTS: We ascertained 608 incident casgemenopausal
breast cancer during 357,556 person-years of vielip. Women who had ever breastfed had a covaaidjiested hazard ratio
(HR) of 0.75 (95% confidence interval [CI], 0.5@Q) for premenopausal breast cancer compared withem who had never
breastfed. No linear trend was found with duratibtotal lactation (P = .95), exclusive lactatiéh= .74), or lactation
amenorrhea (P = .88). The association betweertiattand premenopausal breast cancer was modifidanhily history of
breast cancer (P value for interaction = .03). Agyaomen with a first-degree relative with breastas, those who had ever
breastfed had a covariate-adjusted HR of 0.41 (@5%0.22-0.75) for premenopausal breast cancer aoeapwith women
who had never breastfed, whereas no associatiombgesved among women without a family history i&dst cancer.
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CONCLUSION: In this large, prospective cohort stadyparous premenopausal women, having ever lieglasts inversely
associated with incidence of breast cancer amomgemowvith a family history of breast cancer. Stuabg Willett WC, Xue
F, Michels KB. Lactation and incidence of premenggad breast cancer: a longitudinal study. Archrinfded. 2009 Aug
10;169(15):1364-71.

Estrogen/progestin replacement therapy (EPRT) haloconsumption, physical activity, and breast-fegdiuration differ

from other factors associated with breast cancbeing immediately modifiable by the individualetkby representing
attractive targets for future breast cancer preeargfforts. To justify such efforts, it is vitad guantify the potential
population-level impacts on breast cancer considgubpulation variations in behavior prevalencsgk gstimate, and baseline
incidence. For each of these four factors, weutaled population attributable risk percents (PABShg population-based
survey ( 2001) and cancer registry data (1998-2@f¥21 subpopulations of white, hon-Hispanic Qatifia women aged 40-
79 years, and ranges of relative risk (RR) estimfitem the literature. Using a single RR estimatdpopulation PARs ranged
from 2.5% to 5.6% for hormone use, from 0.0% t@6fbr recent consumption of >=2 alcoholic drink#ydaand 4.6% to
11.0% for physical inactivity. Using a range of RRimates, PARs were 2-11% for EPRT use, 1-20%lémhol consumption
and 2-15% for physical inactivity. Subpopulationtad@ere unavailable for breastfeeding, but PARsgipublished RR
estimates ranged from 2% to 11% for lifetime bre@sting >=31 months. Thus, of 13,019 breast cardiaggiosed annually in
California, as many as 1,432 attributable to EPB&, 2,604 attributable to alcohol consumption, 3 @&ributable to physical
inactivity, and 1,432 attributable to never brezestiing might be avoidable. Conclusion: The reddyifeasible lifestyle
changes of discontinuing EPRT use, reducing alcobosumption, increasing physical activity, andgt&ening breastfeeding
duration could lower population breast cancer ienk substantially. Clarke, CA; Purdie, DM; Gla&ir. “Population
attributable risk of breast cancer in white womesogiated with immediately modifiable risk factor&MC CANCER, 6:
170-170 JUN 27 2006

Case-control-family study performed in Germanyu@hg 706 cases by age 50 years, 1381 populati@h252 sister
controls, investigated main effects for environradtifestyle factors and genetic susceptibility ayghe-environment. Familial
predisposition showed the strongest main effectthadstimated gene carrier probability gave the fie High parity and
longer duration of breastfeeding reduced breasteransk significantly, a history of abortions ireised risk and age at
menarche showed no significant effect. These ffigslicorroborate results from other studies. Beeh&chmidt S; Chang-
Claude J. “Reproductive factors and familial pspdisition for breast cancer by age 50 years. A-castrol-family study for
assessing main effects and possible gene-envirdrimieraction.” International Journal of Epidenaigy. Feb 2003; 32 (1):
38-48.

Established risk factors for breast cancer thaevieund to increase risk among Long Island womelude lower parity, late
age at first birth, little or no breastfeeding, danhily history of breast cancer. Gammon MD. “Tang Island Breast Cancer
Study Project: description of a multi-institutiorzallaboration to identify environmental risk fargdor breast cancer.” Breast
Cancer Research and Treatment, Aug 2002; 74 (5)223.

Data from 47 epidemiological studies in 30 cousttleat included information on breastfeeding patt&nd other aspects of
childbearing were collected, checked, and analgsatrally, for 50 302 women with invasive breasias and 96 973
controls. Fewer parous women with cancer thanysacontrols had ever breastfed (71% vs 79%), agid dhverage lifetime
duration of breastfeeding was shorter (9.8 vs hio6ths). The relative risk of breast cancer deszreédy 4.3% for every 12
months of breastfeeding in addition to a decre&3e086 (5.0-9.0; p<0.0001) for each birth. It &imated that the cumulative
incidence of breast cancer in developed countriddwbe reduced by more than half, from 6.3 togai7 100 women by age
70, if women had the average number of births datirhe duration of breastfeeding that had beewglent in developing
countries until recently. Breastfeeding could acgdor almost two-thirds of this estimated redowtin breast cancer
incidence. The longer women breast feed the nfeg dre protected against breast cancer. The famkshort lifetime
duration of breastfeeding typical of women in depeld countries makes a major contribution to tigl icidence of breast
cancer in these countries. Beral V et al. “Breasicer and breastfeeding: collaborative reanatysizdividual data from 47
epidemiological studies in 30 countries, includiy302 women with breast cancer and 96 973 womtrout the disease.”
Lancet, Jul 20 2002; 360 (9328): 187-195

Women who breastfed a child for more than 24 moh#tsa 54% reduced risk of developing breast caswapared with
women who breastfed for no more than 6 months. Wonte breastfed for at least 73 months over theseoaf their lives

had a much lower risk of breast cancer. The inyatirs found that the protective effect of breseting applied to a woman's
risk of developing breast cancer both before atet afienopause. Also confirmed that the later dgeemarche and first
pregnancy at a younger age lowers breast cangeiYismen who went through menopause later and thvikea family

history of breast cancer were at increased risdagZl et al. Long-term Breastfeeding Lowers Mo#hBreast Cancer Risk.
Am J Epidemiol 2001; 152:1129-1135.
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This study compared rates of breast cancer bet#@@emothers who had breastfed at least once andhd#t$ers who had not.
Breastfeeding reduced the risk of breast canc@0By in women age 20 to 49 years and by 30% in waages 50 to 74 years.
Moreover, breastfeeding seemed to protect agairasbcancer regardless of the number of childreadtfed, mother's age at
first and last lactation, and menstrual history.Millikan et al. International Journal of Epidestogy 1999; 28:396-402.

This study investigated the relationship betwegma@uctive events during adolescence and subseljteadt cancer risk. in
862 case patients and 790 controls in the Car@ieast Cancer Study. Miscarriage, induced abartod full-term
pregnancy before 20 years of age were not assdaiatie breast cancer. Among premenopausal wonreasbfeeding before
20 years of age was inversely associated with sése@ral contraceptive use before 18 years of agepwsitively associated
with disease risk among African American women or§arcus PM, Baird DD, Millikan RC, Moorman PG, ¢sh B,
Newman B. Adolescent reproductive events and splese breast cancer riskAm J Public Health 1999 Aug;89(8):1244-7

As part of a multicenter population-based caserobstudy, the authors examined postmenopausasbcaacer risk
according to breastfeeding characteristics. Thiyais included only data on parous postmenopausalen (3,633 cases and
3,790 controls). After adjustment for age, paritge at first birth, and other breast cancer riskofs, breastfeeding for at least
2 weeks was associated with a slightly reducedaidkeast cancer in comparison with women whorteckr lactated (relative
risk = 0.87). There was only a modest suggestiahihcreasing cumulative duration of lactation wagrsely associated with
breast cancer risk; the relative risk for women Whd breastfed for > or =24 months was 0.73. Adiest lactation was not
consistently associated with risk. Modest inverssaiations appeared to persist even up to 50 gears first lactation. Use
of hormones to suppress lactation was not assdorgth postmenopausal breast cancer, nor was itatailbreastfeed related
to risk. These results suggest that lactation naase la slight and perhaps long-lasting protectifecebn postmenopausal
breast cancer risk. Newcomb PA et al. “Lactatiorelation to postmenopausal breast cancekrh J Epidemiol 1999 Jul
15;150(2):174-82

If women who do not breastfeed or who breastfedefss than 3 months were to do so for 4 to 12 niiteast cancer among
parous premenopausal women could be reduce by 1fl&.women with children lactated for 24 monthslonger, the
incidence might be reduced by nearly 25%. NewcdPnlet al. "Lactation and reduced risk of premensphbreast cancer."
N Engl J Med 1994; 330(2):81-87.

After controlling for age at first full term pregney and other potentially compounding factors, tyaand duration of breast
feeding also had a strong influence on the risrest cancer. Compared with parous women whor thegastfed, women
who had breastfed for 25 months or more had a loglative risk. Layde, P.M., "The Independent Asastiens of Parity Age
at First full Term Pregnancy, and Duration of Btdaseding with the Risk of Breast Cancer." Jouaiallinical Epidemiol,
1989.

Among both premenopausal and postmenopausal waiskf breast cancer decreases with increasingtidur of lifetime
lactation experience although the effect was ctersity stronger for premenopausal women. McTiemanEvidence of
Protective Effect of Lactation on Risk of BreasnCar in Young Women." American Journal of Epidemdgy, 1986

2. Endometrial Cancer
Lactation provides a hypoestrogenic effect witls Ietimulation of the endometrial lining. This etveray offer a protective
effect from endometrial cancer. Petterson B, .etNaénstruation span- a time limited risk factor émdometrial carcinoma”.
Acta Obstet Gyneocol Scand 1986;65:247-55

3. Esophageal Cancer
Breastfeeding was associated with reduced riskilodesquently developing this cancer (OR = 0.41)thate was a significant
dose-response effect. Cheng-KK et al. "A casearobstudy of oesophageal adenocarcinoma in woragmeventable
disease." British-Journal-Of-Cancer. Jul 2000(B3 127-132

4. Hodgkin's Disease
Breastfeeding was associated with a lower unadjustkof Hodgkin’s disease, apparently irrespective aftpéfor one birth,
odds ratio (OR) = 0.6, for two births, OR = 0.8&; foree or more births, OR = 0.6) and duration (agnoursers, the unadjusted
oddsratio for each additional month of lactation waB)1.Glaser SL et al. “Reproductive factors in igkid's disease in
women.” Am J Epidemiol. 2003 Sep 15;158(6):553-63.

5. Ovarian Cancer
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To investigate the effect of lactation on the élovarian cancer for Chinese women, a case-costudly was conducted.
Cases were 275 patients with histologically condidnepithelial ovarian cancer. Controls were 623 amithout neoplasm.
Multivariate logistic regression models were usedgsess the association between ovarian cankemndslactation variables,
accounting for age, locality, full-term pregnanoyal contraceptive use and family history of thaas. The adjusted odds
ratios were 0.51 and 0.44 respectively for wometh wizer 12 months of lactation and at least thieklieen breastfed,
compared with those with 4 months or less lactatioth one child breastfed. The corresponding desgense relationships
were also significant (P<0.05). Therefore, prokshéactation could reduce the risk of ovarian cafme Chinese women.
Zhang-M; Xie-X; Lee-AH; Binns-CW. “Prolonged lacia reduces ovarian cancer risk in Chinese womearbpean-
Journal-Of-Cancer-Prevention. Dec 2004; 13(6): 862-

A case-control study was conducted to investidateeffects of reproductive and dietary risk factmmsovarian cancer risk in
China. Cases were 254 patients with histologiaadiyfirmed epithelial ovarian cancer. Controlsev@b2 women without
neoplasm and long-term dietary modifications. @tpisted odds ratios (OR) for women having at leastfull-term
pregnancies, two or more incomplete pregnanciekfiest full-term pregnancy at 21-25 years of aggev0.45, 0.56, and 0.40,
respectively, compared with nulliparity. The ORevEr lactation was 0.50 and oral contraceptive @8, while
postmenopausal women appeared to have an increskedth OR 1.48. For the highest versus the Eivepiartile intakes of
nutrients, the OR were 2.17 for fat, 0.36 for fide26 for carotene, 1.59 for retinol, 0.31 foawitin C, and 0.41 for vitamin E,
with significant dose-response relationships. @gsion. It is evident that full-term and incomplgteegnancies, lactation, and
oral contraceptive use can reduce the ovarian caisée Moreover, consumption of foods low in bt high in fibre, carotene
and vitamins appears to be protective against anardncer in Chinese women. Zhang-M; Lee-AH; BiGhg.

“Reproductive and dietary risk factors for epitaebvarian cancer in China.” Gynecologic Oncolaign 2004; 92(1): 320-
326.

In this multiethnic, population-based, case-congtatly, conducted in Hawaii and Los Angeles, Caxilifm, a structured
guestionnaire was given to 558 histologically conéd epithelial ovarian cancer cases and 607 ptpaleontrols. Duration
of breastfeeding (odds ratio = 0.4 for the higlvssthe lowest quartile) was significantly and irsedy related to nonmucinous
tumors but not to mucinous tumors. Tung KH et“&eproductive factors and epithelial ovarian camsk by histologic type:
a multiethnic case-control study.” Am J EpidemR)03 Oct 1;158(7):629-38.

This case-control study analyzed risk factors far@n cancer. Cases included 440 women (age B3 @@ years) with a
histologically confirmed diagnosis of epithelialasian cancer. Breastfeeding for more than 1 year agsociated with an OR
of 0.5. Greggi S et al. “Risk factors for ovar@ancer in central Italy.” Gynecologic-Oncologyct@Q000; 79 (1): 50-54.

563 cases in Massachusetts and New Hampshire seget@ned from hospitals and statewide tumousstegs; control
women (n = 523) were selected randomly and mattihedse women. Ovarian cancer risk was reduce@iparous women,
relative to nulliparous women (OR = 0.4). Amongqe women, higher parity (P = 0.0006), increagpla first (P = 0.03)
or last (P = 0.05) birth, and time since last b{Rh= 0.04) were associated with reduced risk.lygaegnancy losses,
abortions, and stillbirths were unrelated to risltt, preterm, term, and twin births were protecti®Risk was lower among
women who had breast-fed. relative to those whorflddOR = 0.7), but the average duration of brézestling per child was
unrelated to risk. Age at menarche and age at paarse were unrelated to risk overall, althougheiasing menarcheal age
was protective among premenopausal women (P =.0M2strual cycle characteristics and symptomswenerally
unrelated to risk, although cycle-related insonwés associated with decreased risk (OR = 0.5)adéociation was found
between the type of sanitary product used duringstneation and ovarian cancer risk. In analysekistplogic subtype,
reproductive and menstrual factors had most effecisk of endometrioid/clear cell tumours, andstaafluential with regard
to risk of mucinous tumours. Titus-Ernstoff L. &dstrual and reproductive factors in relation tar@an cancer risk.” British-
Journal-Of-Cancer. Mar 2 2001; 84 (5) : 714-721

Cases 20-69 years of age with a recent diagnogpitifelial ovarian cancer (767) were compared witimmunity controls
(1367). A number of reproductive and contracepféators that suppress ovulation, including grayidireastfeeding, and
oral contraception, reduced the risk of ovariancean Environmental factors and medical conditithvad increased risk
included talc use, endometriosis, ovarian cystd,hperthyroidism. Gynecologic surgery includingterectomy and tubal
ligation were protective. Ness-RB et al. "Fact@lated to inflammation of the ovarian epitheliand risk of ovarian cancer."
Epidemiology-. Mar 2000; 11 (2) : 111-117

Breastfeeding seems to be somewhat protective gtgarmrian cancer, but only before menopause.irsidk et al.
"Breastfeeding, menopause, and epithelial ovardater. Epidemiology 1997 Mar;8(2):188-91
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Decreased risks of epithelial ovarian cancer iclblaomen were associated with parity of four othleig breast-feeding for 6
months or longer, and use of oral contraceptive$ fgears or longer. John EM et al. "Charactiedgstelating to ovarian
cancer risk: collaborative analysis of seven UaS&eecontrol studies. Epithelial ovarian cancedachkhwomen. J Natl Cancer
Inst 1993 Jan 20;85(2):142-7

A marked reduction in risk was associated with dwaring breast fed. Gwinn ML et al. "Pregnanagdst feeding, and oral
contraceptives and the risk of epithelial ovarianaer. J Clin Epidemiol 1990;43(6):559-68

Breastfeeding should be added to the list of factioat decrease ovulatory age and thereby deciteasisk of ovarian cancer.
Schneider, A.P. "Risk Factor for Ovarian CancervWNEngland Journal of Medicine, 1987

6. Thyroid Cancer
Individually matched case-control study (292 paifsfemale thyroid cancer patients found that iglteased with number of
pregnancies in women using lactation suppressadtsi@creased with duration of breastfeeding. M&dket al,
"Reproductive and hormonal risk factors for thyroahcer in Los Angeles County females." Cancedé&piol Biomarkers
Prev 1999 Nov;8(11):991-7

7. Uterine Cancer
A protective effect against uterine cancer was dbiam women who breastfeed. Brock, K.E., "Sex&aproductive, and
Contraceptive Risk Factors for Carcinoma-in-Sitihaf Uterine Cervix in Sidney." Medical Journalfafstralia, 1989.

B. Cardiovascular Heath
To examine dose-response relationships betweeruthalative number of months women lactated andnpersbpausal risk
factors for cardiovascular disease. METHODS: Werérad data from 139,681 postmenopausal women (medja 63
years) who reported at least one live birth on Kingpin the Women's Health Initiative observatibetudy or controlled trials.
Multivariable models were used to control for saleémographic (age, parity, race, education, incage,at menopause),
lifestyle, and family history variables when exaimgthe effect of duration of lactation on risktiais for cardiovascular
disease, including obesity (body mass index [BMpraabove 30), hypertension, self-reported diahdtgperlipidemia, and
prevalent and incident cardiovascular disease. RHSUDose-response relationships were seen; in &djusted models,
women who reported a lifetime history of more ti&2hmonths of lactation were less likely to havedrygnsion (odds ratio
[OR] 0.88, P<.001), diabetes (OR 0.80, P<.001)enypmidemia (OR 0.81, P<.001), or cardiovasculzedse (OR 0.91,
P=.008) than women who never breast-fed, but thergwot less likely to be obese. In models adjustedll above variables
and BMI, similar relationships were seen. Usingtimatiate adjusted prevalence ratios from genegdlimear models, we
estimate that among parous women who did not bfeadtcompared with those who breast-fed for mioaa tL2 months,
42.1% versus 38.6% would have hypertension, 5.3%uge4.3% would have diabetes, 14.8% versus 12.8%dvinave
hyperlipidemia, and 9.9% versus 9.1% would havestigped cardiovascular disease when postmenop#&szai.an average of
7.9 years of postmenopausal participation in thenatgs Health Initiative, women with a single liviethh who breast-fed for 7-
12 months were significantly less likely to devetmgydiovascular disease (hazard ratio 0.72, 95%d=ce interval 0.53-
0.97) than women who never breast-fed. CONCLUSI@MKong postmenopausal women, increased duratioactdtion was
associated with a lower prevalence of hypertensl@betes, hyperlipidemia, and cardiovascular dse8chwarz EB et al.
“Duration of lactation and risk factors for matdrpardiovascular disease.” Obstet Gynecol. 2009;ME3(5):974-82.

We assessed the relation between duration of iastahd maternal incident myocardial infarction.U8XY DESIGN: This

was a prospective cohort study of 89,326 parousewimthe Nurses' Health Study. RESULTS: During@,965 person-
years of follow-up, 2540 cases of coronary heaase were diagnosed. Compared with parous womeihachnever
breastfed, women who had breastfed for a lifetiotal of 2 years or longer had 37% lower risk ofcs@ary heart disease (95%
confidence interval, 23-49%; P for trend < .00Hjuating for age, parity, and stillbirth history.ifadditional adjustment for
early-adult adiposity, parental history, and liféstfactors, women who had breastfed for a lifettotal of 2 years or longer
had a 23% lower risk of coronary heart disease (86ftidence interval, 6-38%; P for trend = .02)tlreomen who had never
breastfed. CONCLUSION: In a large, prospective egHong duration of lactation was associated witteduced risk of
coronary heart disease. Stuebe AM, Michels KB, &itiNWC, et al. “Duration of lactation and inciderafenyocardial
infarction in middle to late adulthood.” Am J Olsf&ynecol. 2009 Feb;2009 (2):138.e1-8.

Little is known about the long-term effect of ldada on maternal cardiovascular health except fimnaanimal or human
experimental studies. The objective of this studyg o examine the effects of lactation on the ewt of hypertension in
premenopausal women. METHODS: The data were defiead a cohort study with 6 years follow-up (199309). The
cohort was composed of 177,749 Korean premenopaasaén, aged 20-59, who had medical evaluatioi®@? and 1994.
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During the follow-up, blood pressure was measusepaat of the 1996, 1998, and 2000 periodic exatioing. RESULTS: In
multivariate Cox proportional hazard models, ldotatlecreased the risk of hypertension (risk r&i62; 95% confidence
interval, 0.90-0.96). Compared with women who withhistory of lactation, 1-6 months of lactatiorcidased the risk of
hypertension (RR, 0.90; 95% ClI, 0.87-0.93), as/diP months (RR, 0.92; 95% ClI, 0.87-0.98) or 13¥i#ths (RR, 0.93;
95% Cl, 0.86-0.99). In particular, the coexistentebesity and no lactation increased the riskypfentension (P for
interaction = 0.028). CONCLUSION: This finding segts that lactation may be a protective factorregjdiypertension
among premenopausal women. Lee SY, et al. “Daggterm lactation protect premenopausal women aghipertension
risk? A Korean women's cohort study.” Prev Med.20@ig;41(2):433-8

Groups of breastfeeding and bottle-feeding womemewempared on preejection period (PEP), heart(kf®), cardiac output
(CO), and total peripheral resistance (TPR) reabfde 1-minute periods before and during standabatatory stressors.
Compared with bottle-feeders, breastfeeders hatehigO throughout the session, and greater de@a&O and increases
in TPR during cold pressor. In a second experiméRtand blood pressure (BP) were compared befuteafier one
breastfeeding and one bottle-feeding session iithinasubjects design. Both studies support th#ondahat breast-feeding
alters maternal cardiovascular function, possibipiigh the actions of oxytocin. Mezzacappa-ES. etBreast-feeding and
maternal cardiovascular function.” Psychophysiglddgov 2001; 38 (6) : 988-997

C. Diabetes

Lactation is associated with improved glucose asdlin homeostasis, independent of weight chagespective
observational cohort study of 83,585 parous womehe Nurses' Health Study (NHS) and retrospedbservational cohort
study of 73,418 parous women in the Nurses' Hestltldy 11 (NHS 11). Among parous women, increasthgation of lactation
was associated with a reduced risk of type 2 déesbeFor each additional year of lactation, woméh w birth in the prior 15
years had a decrease in the risk of diabetes of (5% confidence interval, 1%-27%) among NHS pagrédints and of 14%
(95% confidence interval, 7%-21%) among NHS Il jggvaints, controlling for current body mass indexi @ther relevant risk
factors for type 2 diabetes. Longer duration efdstfeeding was associated with reduced incidefiype 2 diabetes in 2
large US cohorts of women. Lactation may redusle of type 2 diabetes in young and middle-aged wobyeimproving
glucose homeostasis. Stuebe AM et al. Duratidaatétion and incidence of type 2 diabetes. JAMB02 Nov
23;294(20):2601-10.

McManus RM, Cunningham I, Watson A, Harker L, Fioed DT. Beta-cell function and visceral fat in Btatg women with a
history of gestational diabetes. Metabolism. 2001;90(6):715-9.

Breastfeeding decreased insulin requirements imedi@women. Reduction in insulin dose postpariam significantly
greater in those who were breastfeeding than tiwbsewere bottle feeding. Davies, H.A., "InsulindRéements of Diabetic
Women who Breast Feed." British Medical JournaB4d®ay 20;298(6684):1357-8.

D. Emotional Health
The purpose of this study was to examine relatipssimong lactational status, naturalistic streemd, and levels of serum
cortisol and prolactin and plasma adrenocorticatrdprmone (ACTH). Eighty-four exclusively breasiéiing, 99 exclusively
formula-feeding, and 33 nonpostpartum healthy admtomen were studied. The postpartum mothers steidied cross-
sectionally once between 4 and 6 weeks after title. I8tress was measured using the Perceived Stcads, the Tennessee
Postpartum Stress Scale, and the Inventory of SrfalEvents. Mood was measured using the Profillood States. Serum
prolactin, plasma ACTH, and serum cortisol leveésavmeasured by commercial ELISA (enzyme-linked imasorbent
assay) kits. Results indicate that breastfeedindpens had more positive moods, reported more pesévents, and perceived
less stress than formula-feeders. Reports of §itdige events were generally equivalent in the@tgroups. Serum prolactin
was inversely related to stress and mood in forffegders. When breast and formula-feeders were agadgo controls, they
had higher serum cortisol, lower stress, and leamsiety. Breastfeeders had lower perceived sthessdontrols. Breastfeeders
had lower depression and anger and more posiferevients reported than formula-feeders. Howebergtwere few
correlations among stress, mood, and the hormaongsstpartum mothers, and those only in formulaldeg whereas strong
relationships were found between serum ACTH andmaber of stress and mood variables in controlstpgaosim mothers
reported a range of stress and negative mood$oab 4veeks, and in formula-feeders, serum prolagts related to some of
the stress and mood variables. Breastfeeding appeéie somewhat protective of negative moods tirdss Groer MW.
Differences between exclusive breastfeeders, faffedders, and controls: a study of stress, mawtieadocrine variables
Biol Res Nurs. 2005 Oct;7(2):106-17.
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This study examines predictors of planning to hifeading and of successful breastfeeding initiaiod persistence, including
the relationship to maternal depressive symptoo@abksupport, and mothers' perception of closetetiseir infants, in a
sample of low-income African American and Hispan@men in the urban Northeast. Detailed interviewse conducted in
the early third trimester, at 2 weeks followingidety, and 3 months postpartum. Rates of intentiopreastfeed were similar
for Hispanic and African American women. A smalleoportion of Hispanic women persisted, especithpng those women
who supplemented with formula. For all women, werid no relationship between breastfeeding praatickeither social
support or depressive symptoms. Mothers' peraepti@loseness to their infants was greater amoegstfeeders compared
to bottlefeeders. McKee MD; Zayas LH; JankowskiBKR'‘Breastfeeding intention and practice in anaurininority
population: relationship to maternal depressivampms and mother infant closeness.” Journal pi&ductive and Infant
Psychology. Aug 2004; 22 (3) : 167-181.

From a population-based sample of 4161 premenopausaen 36-45 years of age, we identified 332 womvbn met criteria
for past or current major depression and a sanfdd4women with no such history. In person inigns included a detailed
assessment of menstrual cycle characteristics &gerat menarche through study enrollment as welthees reproductive
landmarks. Risk of depression increased signifigavith decreasing age at menarche (P<0.001). riskeof depression was
also higher in women with heavier menstrual flow agcle irregularity during the first 5 years of msgruation. Women with a
history of multiple abortions were 2-3-times makely to develop major depression (95% CI 1.6-4 Ihcreasing months of
breastfeeding was associated with a decreasedfraddpression after adjustment for education, mkstatus, and number of
livebirths (P-value, test of trend =0.012). Thés@ciation was largely confined to depression dutfie postpartum period.
Menstrual and pregnancy history exposures wereeptirted and retrospectively assessed. Howewenen with and without
a history of depression were subject to similaallegequirements that likely resulted in an undénegte of most risk estimates.
Clinicians involved in routine obstetrical and ggokgical care of women need to recognize that inesisand pregnancy
history events may serve as potential markersubseaguent psychiatric sequelae. Harlow-BL et'Bhrly life menstrual
characteristics and preghancy experiences amongwavith and without major depression: the Harvauds of moods and
cycles.” Journal-Of-Affective-Disorders. Apr 20029(1-3): 167-176.

Significant changes occur in women's personalityndupregnancy and lactation. The trend is tovealifestyle interpreted as
more relaxed and tolerant to monotony. In thighgtof 161 women during pregnancy and 3-6 monttes alélivery, women
who had breastfed for at least 8 weeks differedisigntly from those who had not. They had lowesrgs on the Somatic
Anxiety, Muscular Tension, Monotony Avoidance, Sugm, Social Desirability and the Impulsivenesalsand higher scores
on the Socialization scale. Sjogren-B et al. "@esnin personality pattern during the first pregyaaind lactation.” Journal-
Of-Psychosomatic-Obstetrics-And-Gynecology. Mar@@ (1):31-38.

Personality profiles reflecting anxiety and sodaiéraction showed that anxiety was inversely eglatith basal levels of
oxytocin and prolactin in the cesarean section ersthwhereas the pulsatility of oxytocin was relddte social desirability in
both groups. Social desirability and oxytocin ptildty were also correlated with the amount ofkntiansferred from the
mother to the baby. The correlations indicate tieatral oxytocin may be involved in behavioral gtasions to the maternal
role. Nissen E, Gustavsson P, Widstrom AM, Uvnashitg K. "Oxytocin, prolactin, milk production atiekir relationship
with personality traits in women after vaginal gely or Cesarean section.” J Psychosom Obstetégph4998
Mar;19(1):49-58

In both male and female rats, oxytocin exerts pgagtégsiological antistress effects. If daily oxyitomjections are repeated
over a 5-day period, blood pressure is decreasdd®0 mmHg, the withdrawal latency to heat stinmsifprolonged, cortisol
levels are decreased and insulin and cholecystolénels are increased. These effects last fréonskveral weeks after the
last injection. After repeated oxytocin treatmeright gain may be promoted and the healing rateoninds increased.
Oxytocin released in response to social stimuli imayart of a neuroendocrine substrate which uiedettie benefits of
positive social experiences. Uvnas-Moberg K. "Ogin may mediate the benefits of positive sogigriaction and
emotions." Psychoneuroendocrinology 1998 Nov;28(%)-35

At one month postpartum, women who breast fed th&nts had scores indicating less anxiety andemauituality than the
women bottle feeding their infants. Virden, S.A.h& Relationship Between Infant Feeding Method Matkrnal Role
Adjustment.” Journal of Nurse Midwives, 1988 JamB8(1):31-5.

E. Fertility
During lactation, menses before 6 months are masthyvulatory, and fertility remains low. The lataal amenorrhea
method is based on three simultaneous conditidjghé baby is under 6 months; (2) the motherilissshenorrheic; and (3)
she practices exclusive or quasi-exclusive breadifigg on demand, day and night. Experiments witMLextended to 9-12
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months are ongoing. The lactational amenorrhe&ades at least 98% effective. Vekemans M. "Parstpn contraception:
the lactational amenorrhea method." Eur J ConprtalReprod Health Care 1997 Jun;2(2):105-11

F. Menopausal Symptoms
67 perimenopausal women aged 40 to 65 years ppatid in interviews, anthropometric measures, a2whaur recording of
sternal skin conductance. Women who subjectiveghprted hot flashes were measured in a warmer raeng more likely to
be postmenopausal, reported more frequent consomgticoffee, and spent fewer months breast-feettieig last child
compared with women who did not report the expegenf hot flashes during the testing period. Sielk et al.
“Measurement of hot flashes by sternal skin corehuz and subjective hot flash report in Puebla,ibée’k Menopause the
Journal of the North American Menopause Sociegp-Sct 2002; 9 (5): 367-376.

G. Osteoarthritis

Cross-sectional study of 348 women from 76 familieSasmania. Parity, increasing age at menopande/ears of
menstruation were associated with both symptonhatintl osteoarthritis and a more severe distal insdamgeal score while
both current and ever use of hormone replacemenrayply were significantly associated with incregsexvalence of
Heberden's nodes and severity of Heberden's nodiedistal interphalangeal osteoarthritis. Hormm@acement therapy
usage less than 5 years was associated with iedresaserity of both distal interphalangeal diseagtHeberden's nodes. No
factors were associated with carpometacarpal disgaart from ever breast-feeding which was protetOR 0.37). These
results require confirmation in clinical trials carefully controlled longitudinal studies but sugp#hat estrogen exposure
around the time of disease onset (either endogesroeisogenous) may have a "priming" effect on #wesity of distal
interphalangeal osteoarthritis while breast-feedingarlier life may be protective for carpomet@ediosteoarthritis. Cooley-
HM; Stankovich-J; Jones-G. “ The association betwieormonal and reproductive factors and hand adtadtis.” Maturitas-
. Aug 20 2003; 45 (4) : 257-265

H. Osteoporosis

To determine the risk factors of osteoporosis usingultiple binary logistic regression method am@ssess the risk variables
for osteoporosis, which is a major and growing teptoblem in many countries. METHODS: We presem@dse-control
study, consisting of 126 postmenopausal healthy evoas control group and 225 postmenopausal ostetipaomen as the
case group. The study was carried out in the Deymant of Physical Medicine and Rehabilitation, Didieiversity, Diyarbakir,
Turkey between 1999-2002. The data from the 35figyzaints were collected using a standard quesdivarthat contains 43
variables. A multiple logistic regression model wlasn used to evaluate the data and to find thierbgeession model.
RESULTS: We classified 80.1% (281/351) of the p#ptints using the regression model. Furthermogesplecificity value of
the model was 67% (84/126) of the control grouplevtiie sensitivity value was 88% (197/225) of tasecgroup. We found
the distribution of residual values standardizediftal model to be exponential using the Kolmoget®mirnow test
(p=0.193). The receiver operating characteristrwewvas found successful to predict patients witk for osteoporosis. This
study suggests that low levels of dietary calcintake, physical activity, education, and longeradion of menopause are
independent predictors of the risk of low bone dgns our population. CONCLUSION: Adequate dietaaicium intake in
combination with maintaining a daily physical attjyincreasing educational level, decreasing hiatie, and duration of
breast-feeding may contribute to healthy bonespdawd a role in practical prevention of osteoporasiSoutheast Anatolia. In
addition, the findings of the present study indécihiat the use of multivariate statistical methsé anultiple logistic regression
in osteoporosis, which maybe influenced by manyat#es, is better than univariate statistical eatiin. Akkus Z, et al.
Determination of osteoporosis risk factors usimgudtiple logistic regression model in postmenop&tisekish women.” Saudi
Med J. 2005 Sep;26(9):1351-9

The bone mineral density (BMD) for 5 regions of greximal femur as measured by dual energy x-rapadiiometry were
compared for 5 groups of women aged 20 to 25 ygars819); the groups included those who had bggradolescent
mothers and had breastfed (n = 94), (2) adolesuetiters and had not breastfed (n = 151), (3) metivap first gave birth as
adults and breastfed (n = 67), (4) mothers who giase birth as adults and had not breastfed (8)=ed (5) nulliparous (n =
418). During young adulthood, women who breastfiedng adolescence had higher adjusted BMDs, wiish statistically
significant in 4 of the 5 regions, than those wid hot breastfed and BMDs equivalent to nullipanwamen. Adjusting also
for obstetric variables, women who breastfed dugadglescence had higher BMDs in all 5 regions caagwith their peers
who had not breastfed (total proximal femur ardeince, 0.053 gm/cm(2). In this nationally regemetative sample,
breastfeeding by adolescent mothers was associétedreater BMD in the proximal femur during youadulthood.
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Lactation was not found to be detrimental and maypiotective to the bone health of adolescent mstl@hantry CJ, Auinger
P, Byrd RS. “Lactation among adolescent mothedssabsequent bone mineral density.” Arch Pedidolésc Med. 2004
Jul;158(7):650-6.

To assess the relationships between reproductiterfaand the risk of hip fractures in postmenopbGsinese women, the
authors analyzed data from a matched case-comtay sonducted in the Beijing metropolitan area agiwomen aged 50
years and older. One hundred and fifty-six cades sustained a hip fracture after minor trauma betwdanuary 1994 and
May 1996 were identified from hospital recordsyfom 121 could be located (78%). All cases agtedk interviewed:
Two controls were selected from the neighbors ohédap fracture case and matched to the caseséwitigin a 5-year range.
Information on reproductive factors and potent@mifounders was obtained through personal interviethough univariate
analyses revealed that later age at menopaussg;, aad breastfeeding were protective factors, bndastfeeding was
statistically associated with risk of hip fractafer adjusting for potential confounding in muétiiable logistic models. As
compared with women with average duration of bfeading per child less than or equal to 6 montlmsnen with average
duration of breastfeeding per child 7-12 months233nonths; and greater than or equal to24 moradsldds ratios of 1.14,
0.28, and 0.34 respectively. Among parous woma# fleduced risk was associated with every 6 mdntrsase in
breastfeeding per child. The authors concludedktEnded breastfeeding is associated with a relduipefracture risk among
Chinese women in Beijing. Huo-DZ; Lauderdale-D&L M. “Influence of reproductive factors on hipaftture risk in Chinese
women.” Osteoporosis International. Aug 2003; 8): (694-700

The odds ratio that a woman with osteoporosis didoneastfeed her baby was 4 times higher thaa mmtrol woman.
Blaauw, R. et al. "Risk factors for developmenbsfeoporosis in a South African population.” SAN®4,; 84:328-32.

Whether or not women had ever breastfed, totaltiuraf breastfeeding and duration of breastfeegigchild were not
associated with reduced bone mineral, but breaBtfgdor more than 8 months was associated witatgréoone mineral at
some sites. Melton L et al. "Influence of breastfing and other reproductive factors on bone tasssin life." Osteoporos
Int 1993 Mar;3(2):76-83

[. Postpartum Weight Loss
We selected women from the Danish National Birtin@bwho ever breastfed (>98%), and we conductednierviews at 6
(n =36 030) and 18 (n = 26 846) mo postpartum.uséd regression analyses to investigate whethasteeding (scored to
account for duration and intensity) reduced PPWRatd 18 mo after adjustment for maternal prefaegy body mass index
(BMI) and gestational weight gain (GWG). RESULTSNG was positively (P < 0.0001) associated with PP&VBoth 6 and
18 mo postpartum. Breastfeeding was negativelycessal with PPWR in all women but those in the lestwcategory of
prepregnancy BMI at 6 (P < 0.0001) and 18 (P <)0md% postpartum. When modeled together with adjestrfor possible
confounding, these associations were marginalgnatted. We calculated that, if women exclusiveabtfed for 6 mo as
recommended, PPWR could be eliminated by that itmrgomen with GWG values of approximately 12 kgd éimat the
possibility of major weight gain (>or=5 kg) could beduced in all but the heaviest women. CONCLUSIBI¢astfeeding was
associated with lower PPWR in all categories oppegnancy BMI. These results suggest that, wherbgwd with GWG
values of approximately 12 kg, breastfeeding asmemended could eliminate weight retention by 6 rostpartum in many
women. Baker JL, Gamborg M, Heitmann BL, LissneSkrensen Tl, Rasmussen KM. “Breastfeeding redpestpartum
weight retention.” Am J Clin Nutr. 2008 Dec;88(6413-51.

The relation between postpartum weight retentiahlaneastfeeding practices is controversial. 40B@maged 18-45 y were
assessed at 0.5, 2, 6, and 9 mo postpartum. Theroe variable, postpartum weight retention, wggessed as the difference
between the observed weight at each follow-up hadéported prepregnancy weight. Mean postpartaight/retention at the
end of the study was 3.1 kg. Single women agedtgréhan or equal to 30 y retained more weight thid younger single
women or married women. The combined effect ostfeeding duration and percentage of body faas¢line was
significant only for women with < 30% body fat. éarding to the model's prediction, when women wad 2% body fat and
breastfed for 180 d were compared with those wlib2286 body fat and breastfed for only 30 d, eachtmof breastfeeding
contributed -0.44 kg to postpartum weight retentMinen only the percentage of body fat was vatigel total effect was 3.0,
1.7, 1.2, and 0.04 kg in women with 18%, 25%, 28%d 35% body fat, respectively. These results aupe hypothesis of
an association between breastfeeding and postpargight retention and suggest that encouragingopged breastfeeding
might contribute to decreases in postpartum weigfieintion. Kac-G et al. “Breastfeeding and pastpa weight retention in a
cohort of Brazilian women.” American-Journal-Of«@tial-Nutrition. Mar 2004; 79 (3) : 487-493

Infants were exclusively breastfed for 4 months @reth randomly assigned to continue exclusive biegding until 6 months
or to receive solid foods in addition to breastknhiétween 4 and 6 months. Maternal weight losaéden 4 and 6 months was
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significantly greater in the exclusive breastfegdinoup than in the group given solid foods. Tséngated average additional
nutritional burden of continuing to exclusively betfeed until 6 months was small, representing 8rilyto 6% of the
recommended dietary allowance for energy, vitamicaicium and iron. Women in the exclusive breseting group were
more likely to be amenorrheic at 6 mo than womethénSF group, which conserves nutrients suchoas ir

Dewey KG et al. Effects of exclusive breastfeedorfour versus six months on maternal nutritiostaltus and infant motor
development: results of two randomized trials imbiaras. J Nutr 2001 Feb;131(2):262-7

Mothers who breastfed exclusively or partially lséghificantly larger reductions in hip circumferengnd were less above
their prepregnancy weights at 1 month postpartuan thothers who fed formula exclusively. Kramer,"Breastfeeding
reduces maternal lower body fat." J Am Diet Ass883,93(4):429-33

J. Rheumatoid Arthritis

We studied female reproductive and hormonal riskofi@ for rheumatoid arthritis (RA) in a cohortldf1,700 women enrolled
in the longitudinal Nurses' Health Study. The diagjs of incident RA in 674 women was confirmedsirld a multivariate
model that adjusted for age, body mass index, smgokiarity, and other hormonal factors, we obsesvettong trend for
decreasing risk of RA with increasing duration oédst-feeding (P = 0.001). For women who breabs{dempared with
parous women who did not breast-feed), the risksgRRs) were as follows: breast-feeding for <8ttotal months, RR 1.0;
for 4-11 total months, RR 0.9; for 12-23 total mentRR 0.8; and for > or =24 total months, RR 0/gry irregular menstrual
cycles were associated with an increased risk of/RR 1.4). Age at menarche < or =10 years wascéssad with an
increased risk of seropositive RA (RR 1.6) butsighificantly associated with risk of RA. Paritgtal number of children,
age at first birth, and OC use were not associatttdan increased risk of RA in this cohort. CONZRION: In this large
cohort, breast-feeding for >12 months was inverselgted to the development of RA. This apparefeicefvas dose-
dependent, with a significant trend toward lowsk rvith longer duration of breast-feeding. Karl$/V et al. “Do breast-
feeding and other reproductive factors influendariirisk of rheumatoid arthritis? Results from Merses' Health Study.”
Arthritis Rheum. 2004 Nov;50(11):3458-67.

K. Sleep
As part of a randomized clinical trial, the studiized infant feeding and sleep data at 3 monthstpartum from 133 new
mothers and fathers. Infant feeding type (brealt aniformula) was determined from parent diarieeep was measured
objectively using wrist actigraphy and subjectiveing diaries. Lee's General Sleep Disturbancke Sess used to estimate
perceived sleep disturbance. RESULTS: Parentdafi;dwho were breastfed in the evening and/orggit slept an average of
40-45 minutes more than parents of infants givemita. Parents of infants given formula at niglsbadelf-reported more
sleep disturbance than parents of infants who eerctusively breast-fed at night. CONCLUSIONS: Pésevho supplement
their infant feeding with formula under the impriessthat they will get more sleep should be encgedsto continue breast-
feeding. Doan et alBreast-feeding Increases Sleep Duration of Nevea.” J Perinat Neonatal Nurs. 2007 Jul-
Sep;21(3):200-6

L. Systemic Lupus Erythematosus
In humans, 85% of systemic lupus erythematosus paEents are women, which suggests the importahbermonal factors
in disease pathogenesis. The purpose of this stadyto examine hormonal and reproductive riskofactor lupus among
women. This population-based, case-control studyded 240 female SLE and 321 controls. Breasifigedas associated
with a decreased risk of developing SLE (OR 0.6ih & statistically significant trend for numberlmbies breast-fed and total
weeks of breast-feeding. There were no assocstidih number of pregnancies or live births. Natunenopause occurred
earlier in women with subsequent development of Safpared with controls (P<0.001). There wasl#gitsociation between
SLE and current use or duration of hormone replaceitinerapy or oral contraceptives, and no assooiatith previous use of
fertility drugs. Cooper-GS et al. “Hormonal amgbroductive risk factors for development of systelapus erythematosus -
Results of a population-based, case-control studythritis-And-Rheumatism. Jul 2002; 46 (7) : 18B839.

M. Urinary Tract Infections
The oligosaccharide content of breast-milk andeufiom nursing mothers is very similar, and theqratof oligosaccharides
excreted by infants is also strongly correlatedhwihat of breastmilk. The oligosaccharides canigibition of bacterial
adhesion, suggesting that breastfeeding may hpvevantive effect on urinary tract infection in bahother and infant.
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Coppa GV et al. "Preliminary study of breastfegdimd bacterial adhesion to uroepithelial cellsdhcet 1990 Mar
10;335(8689):569-71

I1l.Societal Effects
A. Child Abuse

A total of 7223 Australian mother-infant pairs wenenitored prospectively over 15 years. In 662179d) cases, the duration
of breastfeeding was analyzed with respect to c¢hidtreatment (including neglect, physical abusé, @motional abuse), on
the basis of substantiated child protection ageepwgrts. Multinomial logistic regression was used¢@mpare no maltreatment
with nonmaternal and maternally perpetrated matlimeat and to adjust for confounding in 5890 casiéis @mplete data
(81.5%). Potential confounders included sociodemoigic factors, pregnancy wantedness, substance douisig pregnancy,
postpartum employment, attitudes regarding infanégiving, and symptoms of anxiety or depressi&&SBLTS: Of 512
children with substantiated maltreatment reporé€% experienced > or =1 episode of maternally gespel abuse or neglect
(4.3% of the cohort). The odds ratio for maternaltreatment increased as breastfeeding duratioredsed, with the odds of
maternal maltreatment for nonbreastfed childrendpdi8 times the odds for children breastfed for =4 months. After
adjustment for confounding, the odds for nonbreaisiifants remained 2.6 times higher, with no assion seen between
breastfeeding and nonmaternal maltreatment. Mdtaatdect was the only maltreatment subtype astatiadependently
with breastfeeding duration. CONCLUSION: Among atfaxtors, breastfeeding may help to protect aganadernally
perpetrated child maltreatment, particularly chitjlect. Strathearn L, Mamun AA, Najman JM, O'Ggilen MJ. “Does
breastfeeding protect against substantiated childeand neglect? A 15-year cohort study.” Ped&atB009 Feb;123(2):483-
93.

Encouraging early mother-infant contact with suafland rooming-in may provide a simple, low-costhuod for reducing
infant abandonment. The mean infant abandonmémtecreased from 50.3 per 10,000 births in tist Giryears to 27.8 per
10,000 births in the next 6 years following implettaion of the Baby-Friendly Hospital Initiative @tRussian hospital.
Lvoff-NM et al. Effect of the baby-friendly inittave on infant abandonment in a Russian hospiathives-Of-Pediatrics-
And-Adolescent-Medicine. MAY 2000; 154(5):474-477.

A retrospective review of 800 pregnancies at ondlfapractice revealed an association between tddkeastfeeding and
physical and sexual abuse of the mother and/oclhitlren. This anecdotal association has not Ipeeviously reported, is
worth further study using more rigorous methodgheson, L., "Family Violence and Breast-feedingti\Fam Med July
1995; Vol 4,pp 650-652.

This study analyzed the effect of management ahing-in, conducted in one of the regional hospital$hailand, on the
success of breastfeeding. Data based on 2,00@tsrifarn in 1987 and 1990 showed a significant ampment on separation
time of infant and mother after delivery and predwant breastfeeding. Separation time was reduwad 6.3 to 1.62 hours
and predominant breastfeeding was significantlygased from 85 to 99 percent. Data obtained fraxcdmmunity related to
the initiation and predominant breastfeedings shibaveignificant increase (p less than 0.05). Tiirigs showed a
progressive reduction of deserted children aftemagament of rooming-in. Buranasin B. “The effadtsooming-in on the
success of breastfeeding and the decline in abamglutrof children.” Asia Pac J Public Health. 1%§3):217-20.

B. Child Spacing
Retrospective and prospective data show that: ¢apet preceding birth interval is detrimental ébild survival in the first 4
months of life; (b) full and partial breast-feedingve direct protective effects on child survivathe first 4-6 months of life,
with the effects of the former stronger than thokthe latter; (c) early subsequent conceptionia@mtly increases mortality
risks in the first 16 months of life of the indehild. These findings are robust to various confrelg. study design, data
defects, child's health conditions at/around bipthstnatal maternal and child recurrent illnespatterns of utilization of health
care services, and immunization status of the chfldate D. "Effects of infant feeding practice&lairth spacing on infant
and child survival: a reassessment from retrospeetnd prospective data." J Biosoc Sci 1997 J(8)2%03-26

Sufficient birth spacing helps with the survivaltbé older sibling and the new infant. Prolongactdtion helps to promote the
spacing of children. Thapa, S., "Breastfeedinghlipacing and their effects on child survivaldtide 1988;335:679-82

C. Environment
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There is less use of natural resources (glasgiqlaetal, and paper used in bottles, bags, nippled formula cans) and also
less waste for landfills. The breastfed infamas exposed to chemicals in nipples and bottles.

D. Financial Cost to Government and Families

1. Food Expense
The cost to supply artificial baby milk (ABM) to erchild is between $1,160 and $3,915 per year dkpgmon the brand.
Even mothers on WIC need to buy approximately 206 of concentrate to feed her infant in the fiestr. Breastfeeding
Support Consultants, Information on Infant Feeddugts, April 1998 (based on lllinois and North @gra suburban
supermarket prices).

2. Medical Expenses
This community-based randomized clinical trial iling low-income mothers compared usual care witlingervention
comprising hospital and home visits, and teleprsupport by a community health nurse/peer counsedon for 6 months after
delivery. Forty-one women were recruited afteivdel of a full-term singleton infant and randonalgsigned to intervention
or usual care groups. Women receiving the commtngialth intervention breastfed longer than the eomeceiving usual
care. The infants in the intervention group hadefiesick visits and reported use of fewer medicatitian infants in the usual
care group. The intervention cost ($301/mother) pasially offset by cost savings on formula andlttecare. Community
health nurse and peer counselor support can ireteaastfeeding duration in low-income women, amslthe potential to
reduce total costs including the cost of suppBugh LC et al. “Breastfeeding duration, costs, laewefits of a support
program for low-income breastfeeding women.” BRO02 Jun;29(2):95-100.

A minimum of $3.6 billion would be saved if breastling were increased from current levels (64 pericehospital, 29
percent at 6 months) to those recommended by tBe3lirgeon General (75 and 50 percent). This figpuiikely an
underestimation of the total savings because resgmts cost savings from the treatment of onetlwhildhood illnesses: otitis
media, gastroenteritis, and necrotizing enteraeolithis report reviews breastfeeding trends aedipus studies that assessed
the economic benefits of breastfeeding. WeimerThe Economic Benefits of Breastfeeding: A Revawl Analysis.
Economic Research Service, US Department of Adticell Food Assistance and Nutrition Research Reéyortl3. 20 pp,
March 2001, http://www.ers.usda.gov/publications/fa3/

In the first year of life, after adjusting for caninders, there were 2033 excess office visits,eXt2ss days of hospitalization,
and 609 excess prescriptions for these three dégeper 1000 never-breastfed infants compared@ infants exclusively
breastfed for at least 3 months. These additiomalth care services cost the managed care heaténsypetween $331 and
$475 per never-breastfed infant during the firstryef life. Ball TM, Wright AL. "Health care casbf formula-feeding in the
first year of life." Pediatrics 1999 Apr;103(4 Bt870-6

Compared with formula-feeding, breast-feeding eafdnt enrolled in WIC saved $478 in WIC costs &edicaid
expenditures during the first 6 months of the itifalife. Montgomery DL, Splett PL. "Economic ledih of breast-feeding
infants enrolled in WIC." J Am Diet Assoc 1997 /9#(4):379-85

If women breast-fed each child for at least 6 menthe total projected savings over a 7.5-yeaopearnges from $3,442 to
$6,096 per family. This translates into an estadatearly savings of between $459 and $808 peiyfarBiavings were
calculated based on estimates of the resultingedserin infant morbidity, maternal fertility, aratula purchases. Tuttle CR,
Dewey KG. "Potential cost savings for Medi-Cal,}E, food stamps, and WIC programs associated witteasing breast-
feeding among low-income Hmong women in CaliforniaAm Diet Assoc 1996 Sep;96(9):885-90

A pre-publication study by the Wisconsin State Bteseding Coalition estimated the following heal#ine savings in
Wisconsin if Breastfeeding rates were at 75% atidigge-50% at six months:

$4,645,250/yr Acute Otitis Media

$437,120/yr Bronchitis

$6,699,600/yr Gastroenteritis

$262,440/yr Allergies

$758,934/yr Asthma

$578,500/yr Type | Diabetes (birth - 18 yrs)

$17,070,000/yr Breast Cancer

$30,984,432/yr TOTAL HEALTH COST SAVINGS
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E. Vaccine Effectiveness (see also “Vaccine Respons  €”)
Breastfed infants showed a better serum and segnetsponses to oral and parenteral vaccines tefotmula-fed, whether
with a conventional or low protein content. HahmdgpM., "Antibody responses to parenteral and gealcines are impaired
by conventional and low protein formulas as comgdoebreastfeeding.” Acta Paediatr Scand 1990;183¥%42
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