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Breastfeeding: 
Good for Babies and their Gut Bacteria!
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Breastfeeding Rounds – December 9, 2015

Sponsored by the Manitoba Baby Friendly Committee

Objectives

1. Understand how the microbiome develops during 
infancy 

2. Identify factors in early life that influence microbiome 
development 

3. Describe how breastfeeding impacts microbiome 
development and infant health

4. List key bioactive components of human milk

5. Understand that promoting exclusive breastfeeding 
during the perinatal period can positively influence 
long term breastfeeding duration

Outline

� The CHILD Study

� Gut Microbiome 

� Breast Milk: Nature’s First Functional Food

� Newborn feeding

CHILD Study Video

AllerGen Whiteboard 3:39

The Canadian 

Healthy Infant 

Longitudinal 

Development 

(CHILD) Study

How do genes
and the 

environment 
influence child 

health and 
development????

• North America’s largest general population pregnancy cohort
3600 children born in 2010 – 2012, four sites in Canada including 1000 in Manitoba

• Genetic & environmental exposure assessments
Pregnancy, nutrition, infant feeding, psychosocial, home environment, activities…

• Biological samples
Blood, urine, stool, breast milk

• Follow-up to age 5 years (+)
Allergies, asthma, obesity…

The Canadian Healthy Infant Longitudinal Development (CHILD) Study
How do genes and the environment influence child health and development????
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Air Quality Infectious Disease Physiology

Biostatistics Molecular Biology Population Health

Endocrinology Neonatology Psychology

Environmental Health Neuroimmunology Respirology

Epidemiology Nutrition Sociology

Genetics Obstetrics Toxicology

Immunology Pediatrics Microbiome

$30M Invested

500,000 Biological Samples Banked

200,000 Questionnaires Completed
3600 Families Participating

92% Retention at 3 years (MB)

40+ Senior Researchers
20+ Scientific Disciplines:

Breastfeeding Guidelines

� World Health Organization recommends:
Exclusive breastfeeding up to 6 months of age, with 
continued breastfeeding along with appropriate 
complementary foods up to 2 years of age or beyond.

� USA: most infants initiate breastfeeding, BUT 
� Within 1 week, more than half are receiving formula

� By 6 months, less than half are breastfed at all 

� Canada: most infants (89%) initiate breastfeeding, BUT 
� Only 26% are exclusively breastfed to 6 months

� Other studies find lower rates…

Sources:
World Health Organization Global strategy on infant and young child feeding 2002. 
CDC National Immunization Survey 2008.  Canadian Community Health Survey 2010-11.

Breastfed Babies are Healthier…

NOT breastfeeding is associated with 

INCREASED risks of:

� Infectious disease
� Diarrhea, respiratory infections, otitis media, UTIs, necrotizing 

enterocolitis

� Non-infectious disease
� Type 1 and 2 diabetes, obesity, asthma, allergies, 

inflammatory bowel disease (IBD)…

Breastfeeding & Obesity

� Meta-analysis of

75 Studies:

10 to 25% reduced risk 

of obesity in children 
exposed to longer 

durations of 
breastfeeding

(Horta & Victora, WHO 2013)

(“Asthma ever”)

Breastfeeding & Obesity

N=849 infants from Manitoba CHILD 

Overweight at 1 year:

(Azad et al. FASEB J 2014 28:S1)

‡Adjusted for birth 

weight, maternal 

BMI, ethnicity, 

prenatal smoking and 

cesarean delivery.
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Breastfeeding & Asthma

� Meta-analysis of

117 Studies:

~30% reduced risk 

of (early) asthma  in 
breastfed infants

(Dogaru et al. AJE 2013)

(“Asthma ever”)

Breastfeeding & Wheeze

Adjusted¹ OR (95%CI)

for Ever Wheeze

1.00 (reference)

0.95 (0.69 - 1.31)

0.67 (0.49 - 0.91)

p trend = 0.002

1.00 (reference)

0.83 (0.64 - 1.07)

0.52 (0.34 - 0.77)

p trend = 0.002

1.00 (reference)

0.84 (0.55 - 1.27)

0.89 (0.64 - 1.25)

0.64 (0.47 - 0.89)

p trend = 0.005

1Adjusted for maternal age, 

asthma, smoking, ethnicity, 

education and infant sex

(Azad et al. Unpublished)

How?

Got (Breast) Milk?

PLUS:

Human Microbiome
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Gut Microbiota

� Complex “super organ” of ~ 100 trillion commensal 
microbes living in the gastrointestinal  tract

� Prevent colonization by pathogens

� Educate the developing immune system

� Influence nervous system: ‘gut-brain-axis’

� Contribute to host metabolism 
� Digestion of complex carbohydrates
� Vitamin production 
� Energy harvest

Human Microbiome in the News

Is this a new idea?

� No...

� BUT...

Gut 

Microbiome

Gut Microbiota: Dynamic

Human microbiota: onset and shaping through life stages and perturbations. 

(Ottman et al. Front Cell Infect Microbiol 2012)

Putignani et al. Pediatric Research 2014 76:1

Development of the Gut Microbiome

(Nylund et al. Proc Nut Soc 2014)
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Perinatal Exposures & Gut Microbiota Breastfeeding & Microbiota

� Breastfeeding favours:
↑ Bifidobacteria, ↓ Clostridium difficile, �� Diversity…

(Azad et al. CMAJ 2013, and BJOG 2015)

C-Section, Breastfeeding & 
Microbiota: 3 Months

Microbiota

dysbiosis 

after CS, 

regardless 

of feeding

Phyla:

(Azad et al. BJOG 2015)

C-Section, Breastfeeding & 
Microbiota: 1 year

Microbiota

“recovery”

in breastfed

infants

Phyla:

(Azad et al. BJOG 2015)
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Caution: microbiota “recovery”?

� Antibiotics used to disrupt microbiota in newborn mice

� Microbiota recovered after antibiotic exposure, but 
immune function and adiposity were permanently
altered

The Hygiene Microbiome Hypothesis

Summary (What we know…)

Gut Microbiota

Immunity & 
Metabolism

Lifelong Health & DiseaseBreastfeeding
+ Other Early Exposures

Future Directions (What we don’t know…)

� What does a ‘healthy microbiome’ look like?

� What are the long-term health effects of microbiota 
dysbiosis resulting from c-section, antibiotics, formula 
feeding…?

� HOW do microbiota influence disease risk?

� How can we prevent gut microbiota dysbiosis? 
� Vaginal delivery, breastfeed, avoid unnecessary antibiotics…

� How can we repair gut microbiota dysbiosis? 
� Vaginal swabs after CS? Breastfeed? Pre/probiotics? 

Fecal Transplants?

Probiotics: 
Live beneficial 

bacteria 

Prebiotics: 
Non-digestible 

carbohydrates that 
select for beneficial 

bacteria 

Slide used with permission from Sonia Semenic
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http://www.northernstarmilkbank.ca/ 

Early intensity predicts long-term duration

Lorena Vehling, BSc (Hons)

University of Manitoba

Children’s Hospital Research Institute of Manitoba

Breastfeeding in the CHILD Study

Background

Many mother-infant dyads do not reach the recommended 
guidelines of exclusive breastfeeding for 6 months

One Canadian study reports only 5% of infants were still 
exclusively breastfeeding at 6 months1

Factors associated with breastfeeding duration include:

• Maternal education
• Method of delivery

• Maternal Ethnicity
• Parity

• Breastfeeding self-
efficacy

• Prenatal class 
attendance

• Maternal health status
• Maternal Intention

• Paternal infant 
feeding beliefs

• Perceived infant 
satisfaction

• Postpartum support
• Skin-to-skin care

• In-hospital 

supplementation

1. Semenic, S. et al.. "Predictors of the duration of exclusive breastfeeding among first‐time mothers." 
Research in nursing & health 31.5 (2008): 428-441

OBJECTIVE
To describe and explore associations between 

breastfeeding initiation, early intensity and 
duration in a national cohort of 

Canadian children.

Methods

Fig. 1 CHILD study

Cohort of 3141 mother-infant dyads from 

the CHILD study

Newborn feeding data to determine 

breastfeeding status since birth

- Exclusive (only human breast milk)
- Partial (supplemented with infant 

formula, other fluids or solid food   

at any time since birth)
- None

Rate ratios were calculated and 
associations determined using 

a Poisson model

Maternal Characteristics in the CHILD Study

%

Maternal Education:

Postsecondary Degree

Yes 76.4

No 23.6

Maternal BMI

Normal 62.4

Overweight 37.6

Parity

Multiparity 53.5

Primiparity 46.5

%

Method of Birth

Vaginal 74.8

Cesarean 25.2

Maternal Ethnicity

Caucasian 72.8

Asian 15.8

First Nations 4.4

Other 7.0

N=2913 children with complete breastfeeding data in the first year, maternal characteristics and were 

breastfed in hospital. 
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Newborn Feeding in the CHILD Study

N = 3141 Canadian infants born 2010-2012

CHILD study cohort: 97% initiation rate

Manitoba population-based cohort: 80% initiation rate2

Canadian population sample: 89% initiation rate3

(Vehling et al. Unpublished)

2. Nickel, N. et al. "Have we left some behind? …" Can J Public Health 105.5 (2014): e362-e368.

3. Statistics Canada “Breastfeeding trends in Canada” (2013) http://www.statcan.gc.ca/pub/82-624-x/2013001/article/11879-eng.htm

Breastfeeding Duration in the CHILD Study

N =3141 Canadian infants born 2010-2012

(Vehling et al. Unpublished)

Breastfeeding Across CHILD Study Sites

Exclusive 

Breastfeeding 

in Hospital

Any 

Breastfeeding

at 3 months

Any 

Breastfeeding

at 6 months

Any 

Breastfeeding

at 12 months

Study Site N % p % p % p % p

Edmonton 721 64.6 ref 82.8 ref 68.8 ref 35.5 ref

Toronto 735 87.3 * 88.4 71.4 34.7

Vancouver 719 89.2 * 94.7 * 84.4 * 60.5 *

Winnipeg 966 67.7 80.6 70.2 39.9

Comparisons by chi-square tests, * = significant results at α=0.05.

N=3141 children with complete breastfeeding data in the first year including in hospital. 

“Winnipeg” study site includes children born at:

- Health Sciences Centre

- St. Boniface Hospital

- Boundary Trails

(Vehling et al. Unpublished)

Exclusive Breastfeeding in Hospital
According to Maternal Characteristics

Comparisons by chi-squared test  * = significant at α = 0.05. 

N=2913 children with complete breastfeeding data in the first 

year, maternal characteristics and were breastfed in hospital. 

(Vehling et al. Unpublished)

Any Breastfeeding at 3 months
According to Maternal Characteristics

Comparisons by chi-squared test

* = statistically significant at α = 0.05. 

N=2913 children with complete breastfeeding data in the first 

year, maternal characteristics and were breastfed in hospital. 

(Vehling et al. Unpublished)

Newborn Feeding Status & Total 
Breastfeeding Duration

Infants exclusively 

breastfed in hospital 

were more likely to be 

breastfed longer

than those who received 

supplementation

(Vehling et al. Unpublished)

% Breastfeeding at each time point
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Any

Breastfeeding at:

Rate Ratio for Extended 

Breastfeeding 

with Exclusive vs. Partial 

Breastfeeding in Hospital

Crude Rate Ratio

(95% CI)

3 months
1.27

(1.21-1.34)

6 months
1.37 

(1.28-1.47)

12 months
1.54

(1.36-1.76)

24 months
1.50

(1.06-2.13)

Associations remained after 
adjustment for maternal 

characteristics

Compared to infants who received supplements,
infants exclusively breastfed in hospital were:

27% more likely to be breastfed at 3 months 

37% more likely to be breastfed at 6 months 

54% more likely to be breastfed at 12 months 

50% more likely to be breastfed at 24 months

Newborn Feeding Status & Total 
Breastfeeding Duration

(Vehling et al. Unpublished)

Reasons for Supplementary Feeding in Hospital

Reasons recorded for not exclusively breast-feeding in hospital.

N=350 1Difficulty breastfeeding includes poor latch, perceived low milk 

supply and “slow feeding” infant. 

(Vehling et al. Unpublished)

Key Finding
Exclusive breastfeeding in hospital is 

associated with an increased likelihood 
of extended breastfeeding in the 

first two years of life.

Ten Steps to Successful Breastfeeding

Step 6: Give newborn infants no food or drink other than 
breast milk unless medically indicated

Step 4: Help mothers initiate breastfeeding within a half-hour of birth

Step 5: Show mothers how to breastfeed and how to maintain 
lactation, even if they should be separated from their infants

Previous Research

� Other studies have found that in-hospital 
supplementation increased early breastfeeding 
cessation among mothers intending to exclusively 
breastfeed

� Reasons for supplementing in-hospital has varied widely 
in other studies including:

� time of birth

� maternal fatigue

� infant behaviour

� removal of infant to an intensive care area

What’s next?

Is there a relationship between common birth 

interventions/medications and exclusive 

breastfeeding in hospital?

Are infants born at Baby-Friendly designated 
hospitals more likely to be breastfed longer?

And are maternal factors as significant?

Is there a relationship between exclusive 

breastfeeding at 3 or 6 months and long-term 

duration?
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Implications

Baby-friendly initiatives in hospital could have a long-term 

impact on extended breastfeeding rates with significant benefits 
for child health and health equity.

These findings support promotion of  exclusive breastfeeding in 
hospital to new mothers and pre- and postnatal health care 

providers

CHILD Study
Manitoba Team (Site Leader: Allan Becker)
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Video

Breastfeeding: good for your baby and their gut bacteria! (0:37)
https://www.youtube.com/watch?v=hGf3E3Kn74k

CHILD Study Video

Shaw TV 2:14


