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Ten threats to global health in 2023

Noncommunicable diseases Antimicrobial resistance
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Lucero-Prisno DE, Shomuyiwa DO, Kouwenhoven MBN, et al. Top 10 public health challenges to track in 2023: Shifting focus beyond a global pandemic. Public Health Chall. 2023; 2:e86.
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
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Timing of Breastfeeding Initiation and Exclusivity

of Breastfeeding During the First Month of Life: Effects
on Neonatal Mortality and Morbidity—A Systematic Review

and Meta-analysis

Jehangir Khan - Linda Vesel - Rajiv Bahl -
José Carlos Martines

This systematic review consistently shows that delayed
initiation of breastfeeding beyond the first hour of life is
associated with an increased risk of neonatal mortality. It
also shows that neonates who are partially breastfed are at
greater risk of all-cause mortality and infection-related
mortality in the first month of life compared with those who
are exclusively breastfed. They are also at greater risk of
sepsis, acute respiratory and gastrointestinal infections. The
evidence available is too limited to allow the comparison of
predominant versus exclusive breastfeeding in relation to
morbidity and mortality in the first month of life.



Evidence-Based Updates on the First Week of Exclusive N1117 |71TJﬂ N11'wn

Breastfeeding Among Infants >35 Weeks.
Pediatrics April 2020;

Lori Feldman-Winter, Ann Kellams, Sigal Peter-Wohl, Julie Scott Taylor, Kimberly G. Lee, Mary J.
Terrell, Lawrence Noble, Angela R. Maynor, Joan Younger Meek, Alison M. Stuebe;

Formula supplementation may effect the most change in the newborn’s microbiome and immune
development. These basic science findings are supported by clinical studies.

Given the multiple mechanisms through which exclusive human milk impacts gut development, formula
supplementation should always be avoided when the mother’'s own milk is available.

Just as antimicrobial stewardship requires appropriate use of antibiotics supplementation stewardship

requires judicious use of formula when medically indicated. o
ntire
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Impact of early events and lifestyle on the gut microbiota and metabolic phenotypes in young school-age children. Zhong H. et al. 2019
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Kelly E, DunnGalvin G, Murphy BP, O’B Hourihane J. Formula Two Authors Formula Company Funding

supplementation remains a risk for cow's milk allergy in breast-
fed infants. Pediatr Allergy Immunol. 2019; 30: 810-816.

Case Control Ireland 55 cases, 55 controls

Allergy Clinic, SPT, IGE, challenge

Breastfeeding with formula supplementation was the only neonatal feed type to contribute significantly (P = .005) to the
predictive model, with an odds ratio of 7.01(95% Cl, 1.79-27.01), indicating that breastfed infants who were given top-up
formula were seven times more likely to exhibit CMPA than those who were exclusively breast- fed. Exclusive formula
feeding did not contribute significantly (P = .07) to the predictive model with an odds ratio of 0.42 (95% Cl, 0.16-1.07). This
indicates that infants who were bottle-fed exclusively were not more likely to exhibit CMPA than those who were
exclusively breastfed, controlling for all other variables in the model.

Conclusions

Altered composition of infant formulas and changed feeding habits of newborns and small infants may play an important

role as well. The most important prophylactic measure must be encouragement of breast feeding from the first day of life
and strict avoidance of unnecessary and occasional bottle feeding with cow’s milk-based formulas, at least during the first
month of life.



Urashima, et al. Primary Prevention of Cow's Milk Sensitization and Food Allergy Funding: Scientific institutions and Dairy
by Avoiding Supplementation With Cow's Milk Formula at Birth: A Randomized Board
Clinical Trial. JAMA Pediatrics 2019;173(12):1137-1145

Randomized Control Trial Japan 156 EF/BF 156 CMF/BF
Allergy Dx Number [Frequency
IGE 24 BR/EF 16.8% in the BF/EF group
46 BF/CMF 32.2% in the BF plus CMF group
(relative risk [RR], 0.52; 95% ClI, 0.34-
0.81).

Incidence of CMA was significantly less in the BF/EF group (1 [0.7%]) than the BF plus CMF group (10 [6.6%]). Of the total
11 infants with CMA, 7 (63.6%) outgrew CMA by the second birthday, leaving no infants in the BF/EF group and 4 (2.6%) in

the BF plus CMF group with CMA

Conclusions

This study found that not only sensitization to cow’s milk but also clinical food allergies are primarily preventable by
avoiding CMF supplementation at birth. This prevention is easily and immediately applicable to clinical practice
throughout the world without the cost and time of therapy



Prevalence of not fully breastfeeding days 30—-60 was
67.8% vs 36.7%, ARR 1.8 [95% ClI, 1.4-2.3], in-hospital
formula supplementation vs exclusively breastfed groups

Nj?1N2 Y19 910N

respectively, and breastfeeding cessation by day 60 was 4 ) 4 ) (
32.8% vs 10.5%, ARR 2.7 [95% CI,1.7-4.5]. vIvn 174 117"
Chantry CJ, et al. In-hospital formula use increases early breastfeeding aon 118119 oMW
cessation among first-time mothers intending to exclusively njpoant 19N
breastfeed. J Pediatr. 2014;164:1339 nnain
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Compared with women planning to exclusively breastfeed
their infants, those planning to combination feed planned
shorter breastfeeding duration (p =.022), reported shorter
actual duration (p =.004), and were less likely to meet their

breastfeeding goal (p =.034).

Chezem J, et al. Breastfeeding knowledge, breastfeeding confidence,
ond infant feeding plans: effects on actual feeding practices. J Obstet "
Gynecol Neonatal Nurs. 2003 ;32:40.

- NO Supplement
= Supplement

Among 199 breastfeeding infants, 80 (40%) received formula
daily at 1 month of age, and breastfeeding cessation before 6
and 12 months of age was higher for these infants (46% and T ' T '
67%) than for those breastfed exclusively (6% and 27%) 0 Z5 50 I3
(p < 0.0005 for each).

Flaherman VJ.et al. Minimizing the Relationship Between Early

Formula Use and Breastfeeding Cessation by Limiting Formula
Volume. Breastfeed Med. 2019 ;14:533-537.

I 1
100 125
Zimmerman DR et al. Breastfeeding challenges and

support in a high initiation population. Isr J Health Policy
Res 2022;11:31
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Meek JY, Noble L; Section on Breastfeeding. Policy Statement: Breastfeeding and the Use of Human Milk. Pediatrics.
2022;150(1):e2022057988; Victora CG et al Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect.

Lancet. 2016 Jan 30;387(10017):475-90.
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Feeding the infant with infant formula in the maternity ward
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20 Y0 Population group
Total 7"nna pi'nn matn
N=1500 niTn npnna
D= RN aLd Feeding the infant
Arabs Jews & others |\ ith, infant formula
n=508 n=392 in the maternity ward
Y2em % | mwn % - Ymen % "
weighted | weighted weighted

80.1 86.7 440 78.1 765 Yes >
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Victora CG et al., Lancet 2016; 387: 475-490
Section on Breastfeeding SO. Breastfeeding and the use of human milk. Pediatrics [Internet]. 2012 Mar 1 [cited 2021 Oct
9];129(3):827-41.
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Victora CG et al. Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect. Lancet 2016; 387: 475-90
Hauck FR et al Breastfeeding and reduced risk of sudden infant death syndrome: a meta-analysis. Pediatrics. 2011;128:103-10.



O L T B R AT T I PRITR S B T TR S T 1 T £ l ]

s " ¢ s s .o
7/’J1nN\9“"
~

16.2/100,000 k. x 41 |
I e D S e 78 oox o ox b
S 7s 4. X 88
X I X S

\\

X oL 4 A4 x ] 19
Fd

S« M. o ox B p A4l Tx ] 43 44" X
Meek JY, Noble L; Section on Breastfeeding. Policy Statement: Breastfeeding and the Use of Human Milk. Pediatrics.
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Persistent microbial differences Immunoglobulins

Epigenetics Independent of delivery mode Cells

Effects of Human MO Cytokines

Victora CG et al. Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect. Lancet2016; 387: 475-90
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! RCTs meta-analysis indicates a risk reduction of
h , y NEC using human milk respect to formula:

‘ Relative ri 0.62 (0.42-0.93).
’

%OS compared quan wer than human

~_milkor higher than the 50th quantile showing a

: risk reduction of NEC:RR = 0.51 (0.31-0.85)
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LOS = Late Onset Sepsis

Multicenter Study > Neonatology. 2019;116(1):42-51. doi: 10.1159/000497781. Epub 2019 Apr 4.

Risk Factors for Late-Onset Sepsis in Preterm
Infants: A Multicenter Case-Control Study

Sofia El Manouni El Hassani ' 2, Daniel J C Berkhout 3 4, Hendrik J Niemarkt ®, Sarah Mann 4,
Willem P de Boode ©, Veerle Cossey 7, Christian V Hulzebos &, Anton H van Kaam ¢ 10,

Boris W Kramer 11, Richard A van Lingen 2, Johannes B van Goudoever '3 ', Daniel C Vijlbrief ™,
Mirjam M van Weissenbruch 2, Marc A Benninga 3, Nanne K H de Boer '®, Tim G J de Meij 4

5is for infants receiving at
by a factor of 0.27 (95%
ed with infants receiving
no maternal milk.

January 2003

The Effect of Maternal Milk on Neonatal
Morbidity of Very Low-Birth-Weight Infants

Lydia Furman, MD; Gerry Taylor, PhD; Nori Minich, BS; et al
» Author Affiliations | Article Information

Arch Pediatr Adolesc Med. 2003;157(1):66-71. doi:10.1001/archpedi.157.1.66

dependent risk factor fc
evelopment of CoNS-LO
11.363; p = 0.01¢




é
‘

bgbyaz | BBD | 3



Ip S et alBreastfeeding and Maternal and Infant Health
Outcomes in Developed Countriésidence
Report/Technology Assessment Ni63 Agency for
Healthcare Research and Quality. A007.

* Meta-analysis including only studies that reported clear definitions of
exposure, outcomes, and results adjusted for well-known
confounders or risk factors for SIDS.

e Seven case-control studies found that a history of breastfeeding was
associated with a 36 percent (95% Cl 19% to 49%) reduction in the
risk of SIDS compared to those without a historv of breastfeeding.

V'Cu.,,"
AHRQ
Agency for Healthcare Research and Quality
Advancing Excellence in Health Care www.ahrq.gov




VennemanrMM et al.Does Breastfeeding Reduce

the Risk of Sudden Infant Death Syndrome?
Pediatrics 2009;123:e406-e410

Breastfeeding reduced the risk
of sudden infant death ™ == corirols
syndrome by 50% at all ages

throughout infancy.

731

We recommend including the ¢ = so
advice to breastfeed through 6 |

months of age in sudden infant o s AT

death syndrome risk-reduction L

I

I__I.__

T T T T T T T T T T T T T
messages' 0 30 60 90 120 ®HO 180 210 240 270 300 330 360

Days

Proportion of infants who were exclusively
breastfed according to month of age for controls
and cases.



Hauck FR et dreastfeeding and Reduced Risk
Sudden Infant Death Syndrome: A MAtalysis
Pediatrics2011,128:103110

Eighteen case-control studies *

* For infants who received any amount of breast milk for any duration, the
univariable SOR was 0.40 (95% Cl 0.35— 0.44)

* The univariable SOR for exclusive breastfeeding of any duration was 0.27
(95% Cl: 0.24 — 0.31).

* Breastfeeding is protective against SIDS, and this effect is stronger when
breastfeeding is exclusive.

* The recommendation to breastfeed infants should be included with other
SIDS risk-reduction messages to both reduce the risk of SIDS and promote
breastfeeding for its many other infant and maternal health benefits.
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Rachel Y. Moon, Rebecca F. Carlin, Ivan Hand, THE TASK
FORCE ON SUDDEN INFANT DEATH SYNDROME and
THE COMMITTEE ON FETUS AND NEWBORN; Evidence
Base for 2022 Updated Recommendations for a Safe
Infant Sleeping Environment to Reduce the Risk of
Sleep-Related Infant Deaths. P e d i ajuly2D22;s150
(1): €2022057991
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Potential mechanisms
* Reduced infection
* Improve central nervous

Triple Risk Model

system development  Criical irst 6 month
evelopment of life
. Period
* Different sleep patterns
* Different oral development — | Pt SIDS  cneiice sieeping
effect on airway e esser pgg

-overheating

e Different maternal behavior
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- Strong inverse association between breastfeeding
and antibiotic use

- Ever breastfeeding was associated with lower risk of
antibiotic use

- Predominant breastfeeding for 3 months was
associated with a lower risk of long duration ( 4
nights) of hospitalization

Davisse-Paturet C et al. Breastfeeding Status and Duration and Infections, Hospitalizations for Infections, and
Antibiotic Use in the First Two Years of Life in the ELFE Cohort. Nutrients, 2019



N1ANYWn Nyan

Based on studies
. . & @ (2]

identified x ]’ x
The effect was consistent

across income
classifications.

Victora CG et al. Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect. Lancet 2016; 387: 475-90
Zheng M, et al. Breastfeeding and the Longitudinal Changes of Body Mass Index in Childhood and Adulthood: A Systematic Review. Adv Nutr. 2024 Jan;15(1):100152.
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Meek JY, Noble L; Section on Breastfeeding. Policy Statement: Breastfeeding and the Use of Human Milk. Pediatrics.
2022;150(1):e2022057988; Victora CG et al Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect.
Lancet. 2016 Jan 30;387(10017):475-90.
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HOEFER C, HARDY MC. LATER DEVELOPMENT OF

BREAST FED AND ARTIFICALLY FED ﬂi@ ﬂ @@ @yf@g

INFANTS: COMPARISON OF PHYSICAL AND MENTAL
GROWTH. JAMA. 1929:92(8):615-619.

LATER DEVELOPMENT OF BREAST
FED AND ARTIFICALLY FED
INFANTS

COMPARISON OF PHYSICAL AND MENTAL crowrn*  LABLE 4—Comparison of the Later Mental Development of

Artificially Fed and Breast Fed Infants
CAROLYN HOEFER, M.A. _

AND T R mm—
MATTIE CRUMPTON HARDY, Pu.D. Arti Breast Fed

r F A —

CHICACO cially 3 Mos. 4 to 9 10 to 20
Much has been written about the advantages of breast Fed or Less Mos. Mos,
feeding over artificial feeding of infants but the empha-  Number of cases.........oovvveeeevennrnenn.n. 38 78 77 190
sis has been placed on the effect during the first two ' e y ]
vears of life. Few, if any, investigations have been }:[Eﬂiﬁfﬁ]qufgﬁgﬁi """"""""" Terrenes }E%g %3},3 }ﬁ'ﬁ }ﬂ_ﬁ
made bearing on the later physical and mental develop-  Parformance QUOtient. ... ... ... 1920 1253 1263 1215
ment of the babies. It 1s our purpose in this article to Age of talking {mgnth.ar.jh: i 130 13.7 133 145

report, with no attempt at interpretation, the results of
tests and measurements made on 383 children, ranging
in ages from 7 to 13 years and grouped according to
the length of the period of exclusive breast feeding.



How Good Is the Evidence Linking Breastfeeding and Intelligence?

Anjali Jain, MD*$; John Concato MD, MPH{1|{; and John M. Leventhal, MD§

PEDIATRICS Vol. 109 No. 6 June 2002

R EEA R A A L A T, gy = L A . e e

Although the majority of studies concluded that
breastfeeding promotes intelligence, the evidence
from higher quality studies is less persuasive. We
conclude that no convincing evidence exists regard-
ing the comparative effects of breastfeeding and ar-
tificial feeding on intelligence. Future investigators
are urged to use more rigorous methods and criteria
in the design of studies on breastfeeding.
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Long-term effects RN 231N J12PNA DTAPIT? IWRA :2013
of breastfeeding

Mean difference in cognitive development scores and its 95% confidence interval between breastfed

and non-breastfed subjects in different studies, stratified by adjustment for maternal 1Q in analysis or
A SYSTEMATIC REVIEW

in the study design
Bernardo L. Horta, MD, PhD
Universidade Federal de Pelotas, Pelotas, Brazil
Author Year
Cesar G. Victora, MD, PhD v
Universidade Federal de Pelotas, Pelotas, Brazil Not adjusted for Maternal 1Q :
Johnson (A) 1996 —
Quinn (M) 2001 .
Quinn (F) 2001 2 ——
575> .. Zhou (A) 2007 S ——
.(r"{ ‘;)) World Health Eickman (A) 2007 —_—
&% Organization Whitehouse (A) 2011 —i—
Subtotal (I-squared = 82.0%, p = 0.000) e
Adjusted for Maternal 1Q
Morrow-Tlucak (A)1988 . -
Lucas (A) 1992 - -
Wigg (A) 1998 —t—
Jacobson (A) 1999 —-:'D—-
Evenhouse (A) 2005 =t
Der (A) 2006 — -
Gibson-Davis (A) 2006 o
Clark (A) 2006 R
Subtotal (I-squared = 72.0%, p = 0.001) <>
Overall (I-squared = 88.0%, p = 0.000) <>
NOTE: Weights are from random effects analysis 3
L} L I 1 1 1

-5 -10 1 5 10 15
Mean lower in breastfe.d subjects Mean higher in breastfed subjects
Mean difference



ACTA PADIATRICA

Acta Padiatrica ISSN 0803-5253

Acta Padiatrica 2015 104, pp. 14-19

Breastfeeding and intelligence: a systematic review and meta-analysis
Bernardo L Horta (blhorta@gmail.com), Christian Loret de Mola, Cesar G Victora

Results: We included 17 studies with 18 estimates of the relationship between
breastfeeding and performance in intelligence tests. In a random-effects model, breastfed
subjects achieved a higher 1Q [mean difference: 3.44 points (95% confidence interval:
2.30; 4.58)]. We found no evidence of publication bias. Studies that controlled for
maternal 1Q showed a smaller benefit from breastfeeding [mean difference 2.62 points
(95% confidence interval: 1.25; 3.98)]. In the meta-regression, none of the study
characteristics explained the heterogeneity among the studies.

Conclusion: Breastfeeding is related to improved performance in intelligence tests. A
positive effect of breastfeeding on cognition was also observed in a randomised trial. This
suggests that the association is causal.



Horta BL, de Sousa BA, de Mola CL. Breastfeeding and
neurodevelopmental outcomes. Curr Opin Clin Nutr Metab
Care. 2018 May;21(3):174-178

Table 1. Prospective studies published since 2015 on the association between breastfeeding duration and performance in
intelligence tests

Age at Scale used to assess
Reference Study Country N assessment intelligence Results/observations
Bernard et al. [7*"] EDEN  France 1129  5-6 years WPPSHII Duration of breastfeeding (each month) was

positively associated with full-scale [0.20
(95% confidence interval: 0.00; 0.41]]
and verbal IQ [0.31 (95% confidence
interval: 0.09; 0.52)]

Boucher et al. [8] INMA  Spain 1346 5 years MSCA Each month of total [0.19 (95% confidence
interval: 0.06; 0.33)], predominant [0.37
(?5% confidence interval: 0.05; 0.70]]
and exclusive breastfeeding [0.48 (95%
confidence interval: 0.04; 0.92]] were
associated with performance in I1Q test

Rantalainen et al. [?] HBCS  Finland 931 67.9 years  Finnish Defence Forces  Subjects who had been breastfed had
Basic Intellectual higher total cognitive ability scores.
Ability Test Furthermore, those who had been
breastfed for 6 months or more did not
show a decrease in verbal subtests score
between 20 and 67.9 years

IQ, intelligence quotient; MSCA, McCarthy Scales of Children Abilities; WPPSIHII, Wechsler Preschool and Primary Scale of Intelligence.
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REGULAR ARTICLE

The impact of short-term predominate breastfeeding on
cognitive outcome at 5 years

Sonia M. Lenehan'? | Geraldine B. Boylan'? | Vicki Livingstonel? |
Leanna Fogarty’? | Deirdre Marie Twomey'? | Janeta Nikolovski® | Alan D. Irvinel*>¢ |

Mairead Kiely’” | Louise C. Kenny! | Jonathon O.B. Hourihane'? | Deirdre M. Murray’?

Key notes

¢ This study investigated the impact of predominate breast-
feeding at 2 months of age on 1Q at 5 years of age.

« A statistically significant relationship was found between
children who were predominately breastfed at 2 months
and an increase in composite and non-verbal scores.

+« Any additional 1Q points on a standardised assessment
represent a cognitive advantage, which could have a

bearing on a child's future outcome.



Eur J Pediatr. 2012 January ; 171(1): 151-158. doi:10.1007/s00431-011-1507-5.

EFFECT OF EXCLUSIVE BREASTFEEDING ON THE
DEVELOPMENT OF CHILDREN’S COGNITIVE FUNCTION IN THE
KRAKOW PROSPECTIVE BIRTH COHORT STUDY

Wieslaw Jedrychnwski", Frederica Pereraz, Jeffrey Jankuwski3, Maria Butscher®, Elzbieta
Mroz', Elzbieta Flak1, Irena Kaim®, llona Lisuwska-MiszczykE', Anita Skarupa‘, and Agata
Sowa’

[ ) e _ o=

.. The GEE longitudinal model revealed that exclusive breastfeeding
over 6 months or longcr was associated with an average 3.8-point higher gain in IQ score
during the seven-year follow-up, in comparison with the mixed feeding practice. The
findings confirm that exclusive breastfeeding in infancy enhances cognitive ability in
children who were exclusively breastfed; moreover, a beneficial effect was observed after
shorter periods of breastfeeding. Generally, increasing duration of breastfeeding was
accompanied by a gradual increase in cognitive developmental score. Moreover, it was
shown that the breastfeeding effect on children’s IQ trajectory was consistent and stable
over the entire follow-up period.



Psychological Medicine (2018), 48, 939951, © Cambridge University Press 2017
doi:10.1017/S0033291717002331 ORIGINAL ARTICLE

Association between breastfeeding and better ﬁi\w 7@‘177 ﬁy@wﬁ 82@1]

preserved cognitive ability in an elderly cohort
of Finnish men

V. Rantalainen'?%, J. Lahti'"?, M. Henriksson®*, E. Kajantie®®”, M. Mikkonen®?, J. G. Eriksson®'%""
and K. Raikkonen®

Table 2. Associations between breastfeeding status and cognitive ability at 20.2 and 67.9 years E

Total score® Verbal subtest score® Arithmetic subtest score® Visuospatial subtest score® :

=

Being ever breastfed: Not breastfed v. yes B 95% CI p° B 95% CI P° B 95% CI P° B 95% CI p® g:

=

At 20.2 years 2

Unadjusted 231 —0.27 to 4.88 0.079 1.45 —1.12 t0 4.02 0.269 1.80 —0.78 to 4.37 0.171 3.29 0.73-5.85 0.012 =

Model 1° 323 0.87-5.58 0.007 2.39 0.024.76 0.049 2.56 0.15-4.93 0.038 3.87 1.42-6.31 0.002 =
Model 2¢ 3.00 0.63-5.37 0.013 2.11 —0.29 to 4.75 0.084 240 —0.04 to 4.83 0.054 3.74 1.27-6.21 0.003

At 679 years

Unadjusted 278 0.21-5.34 0.034 2.64 0.07-5.20 0.044 2.37 =0.19 to 4.94 0.070 2.37 —0.20 to 4.94 0.070
Model 3° 3.27 0.80-5.74 0.010 3.30 0.79-5.80 0.010 2.67 0.17-5.16 0.036 2.77 0.26-5.29 0.031
Model 4f 295 0.45-5.44 0.021 2.84 0.32-5.37 0.027 252 0.05-5.03 0.050 2,52 —0.03 to 5.07 0.052
Model 58 3.39 1.22-5.57 0.002 3.28 0.95-5.60 0.006 297 0.76-5.18 0.008 2.69 0.34-5.04 0.025
Model 6" 3.31 0.84-5.78 0.009 3.31 0.80-5.81 0.010 271 0.21-5.20 0.034 2.84 0.32-5.36 0.027

B, mean difference in cognitive ability scores between those breastfed and those never breastfed; 95% CI, 95% confidence interval.

* All cognitive ability scores are standardized to a normal distribution with mean 100 and standard deviation 15.

® p Values correspond to tests of differences between those never breastfed and those breastfed.

“Model 1 adjusted for age at cognitive ability testing and mother’s and father’s occupational status during childhood.

4 Model 2 adjusted for age at cognitive ability testing, mother’s and father’s occupational status during childhood, mother’s age at delivery, parity, gestational length, birth weight
and gain in weight between birth and 6 months, and 6 months and 24 months.

“Model 3 adjusted for age at cognitive ability retest and mother’s and father's occupational status during childhood.

fModel 4 adjusted for age at cognitive ability retest, mother’s and father’s occupational status during childhood, mother’s age at delivery, parity, gestational length, birth weight and
gain in weight between birth and 6 months, and 6 months and 24 months.




o fl Ve 1% Ne
SN Neurolmage
! Volume 184, 1 January 2019, Pages 431-439 !

Early breast milk exposure modifies
brain connectivity in preterm infants
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Breastfeeding and Childhood IQ: The Mediating Role of Gray
Matter Volume

Dr. Joan L. Luby, MD,
Washington University in St. Louis.

Breastfeeding and early white matter development:
A cross-sectional study

Subcortical Gray Matte: . . . . .
ube nn\clqolmr): atter L ja* u . , 1ryati v, ul 1 T
5 y Sean C.L. Deoni **, Douglas C. Dean IlI 2, Irene Piryatinsky *°, Jonathan O'Muircheartaigh *<

Path A — Nicole Waskiewicz °, Katie Lehman ¢, Michelle Han °, Holly Dirks

t=2.23, t=228,

p=0 03 X p=002 Breastfeeding Vs. Formula

Breastfed Y/N [ %[ 1Q
X L

Path A, B, C, and C* Covanates:

Gender,

Child Age at Scan

Caregiver education up to Scan

Child MDD or Anxiety Diagnosis from
Baseline up to Scan

Indirect effect of Breastfeeding on IQ = 95% CI:0.04 to 2.86,
Direct effect of Breastfeeding on IQ (Path C”) = 95% CI: -0.02 to 9.64,
Total effect of Breastfeeding on IQ (Path C) = 95% CI: 1.02 to 10.65

breas
I (Corrected)

R
= o 0.05
FIGURE 2.
Formula Vs. Formula + Breast st > formula

Subcortical gray matter volume as a mediator of the relationship between breastfeeding and st < formula
IQ. Note: N=no; Y = yes. ™

P Value
(Corrected)

Meurolmage 82 (2013) 77-86
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Victora CG,Horta BL, Loret de Mola C,Quevedol, Pinheiro RT,Gigante DP,Goncalves H, Barros FC. Association
between breastfeeding and intelligence, educational attainment, and income at 30 years of age: a prospective birth
cohort study from Brazil. Lancet Glob Health. 2015 Apr;3(4):e199-205
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Infant feeding method and Special 191,745 Children 62.2% formula fed
educational need in 191,745 Scottish WAINN NIRRT 7Y NIIIWR
schoolchildren: A national, population cohort

study

Lisa J. Adams', Jill P. Pell»", Daniel F. Mackay', David Clark?, Albert King?,
Michael Fleming ' *

PLOS Medicine April 6, 2023 _m-

Special Ed Needs 0.90 p<0.001 0.78 p<0.001
Learning Disabilities 0.75 p<0.001 0.66 p<0.001
Learning Difficulties 0.85 p<0.001 0.75 p<0.001
Communication Problems 0.81 p<0.001 - NS
Social Emotional Problems 0.77 p<0.001 - NS
Sensory Impairments 0.79 p<.01 - NS
Physical Motor Disabilities 0.74 p=.002 - NS

Physical Health Conditions 0.74 P<.01 - NS



Association between breastfeeding duration and 979995 N9, Yy N1AYWn
educational achievement in England: results from the

Millennium Cohort Study

Reneé PEFEW&-E“BS , Claire Carson , Maria A Quigley WHAT IS ALREADY KNOWN ON THIS TOPIC
= Studies evaluating the association between
_ : breastfeeding duration and educational
E‘:r:::cpgs‘i"rf:'ﬁi R, outcomes are relatively scarce and most do
Arch Dis :deg YR el ot s not c-::||.1|:luct a cumpreher'!siue‘adjustlment for .
2023:108:665-672. et copmte score pntgr_\tlal confounders, primarily socioeconomic
\ -H_:::?H_%H position (SEP) and maternal cognitive ability.
VoSN T WHAT THIS STUDY ADDS
\'\. - H“““\\_ T~ = This study analysed a large British birth cohort
\ ek study and found that longer breastfeeding
\ A I~ - durations were associated with modest
'igziif;ﬁnvmic B Bressticding —y Cucatons| improvements in educational outcomes at age
o T 16, even after controlling for SEP and maternal
_— intelligence.
- HOW THIS STUDY MIGHT AFFECT RESEARCH,
:j:f;*;";::;;'j"" PRACTICE OR POLICY
Maternalage — Breastfeeding should continue to be
U o sicahor an tobaccoin encouraged when possible, as the potential
Okder siblings at home improvements in academic achievement seen
aternal employment in this study constitute only one of its potential
I of Mulile beprvaion benefits.
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1 Victora CG, Bahl R, et al. Lancet 2016

2 Babic A, Sasamoto N, et al; Jama Oncology, April 2020
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Long-Term Protective Effect of Lactation on the Development o
Type 2 Diabetes in Women With Recent Gestational Diabetes
Mellitus @
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Heart | Stroke
Association | Association.
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cvD
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Overall fixed-effects == 0.87 (0.82, 0.92)
| T 1
0.50 0.75 1.00 1.25

Figure 2. Forest plot for CVD, CHD, stroke, and fatal CVD comparing parous women who ever breastfed vs never breastfed.
“Only fatal events included. ), adjusted for demographics and reproductive factors; +, adjusted for demographics and cardiovascular
rigk factors; ++, adjusted for demographics, reproductive factors, and cardiovascular risk factors. Full study names are provided in
the footnotes of the Table. CHD indicates coronary heart disease; and CVD, cardiovascular disease.

Breastfeeding Is Associated With a Reduced Maternal Cardiovascular Risk: Systematic Review and
Meta-Analysis Involving Data From 8 Studies and 1,192,700 Parous Women.

Tschiderer L, et al;

Journal of American Heart Association 2022
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Environmental impact from production and distribution of 1 kg infant formula powder.

Impact Category Unit 1 kg Infant Formula Powder
Global warming potential kg CO»-eq 12.65

Terrestrial acidification kg SO,-eq 1.17 x 1071
Freshwater eutrophication kg P-eq 7.14 x 107*

Marine eutrophication kg N-eq 2.53 x 1072

Land use m?a crop-eq 7.82

4 Liter Water

Andresen EC, et al. Environmental Impact of Feeding with Infant Formula . Int ] Environ Res Public Health.
2022;19:6397
Karlsson JO et al. The carbon footprint of breastmilk substitutes . J. (lean Prod. 2019;222:436—-445.
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1. Resources
More than 4000 L of water to produce just 1 kg of
breastmilk-substitute powder

2. Waste
In USA - 550 million cans, 86 000 tons of metal, and 364
000 tons of paper, annually used to package formula, end
up in landfills.

3. Global warming
38% higher global warming potential (4 months for
compared to breastfeeding) |

Andresen EC, et al. Environmental Impact of Feeding with Infant Formula. Int J Environ Res Public Health. 2022;19:6397
Rollins NC et al. Why invest, and what it will take to improve breastfeeding practices? Lancet 2016; 387: 491-50
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Pu BLIC H EALTH

BREASTFEEDING

“Infant nutrition should be
considered a public health issue
and not only a lifestyle choice”

Pediatrics. 2012;129(3) e827
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