
Results

Conclusions
ü Familial SES significantly shaped the perinatal environment and subsequently the infant 

gut microbiota to benefit childhood health outcomes linked to NCD development.

ü This protection was primarily mediated by breastfeeding and the keystone species it fosters 
(particularly B. infantis).

ü Our results highlight the critical role of breastfeeding and beneficial microbes in fostering 
healthy childhood growth and well-being.
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Background

Goal
This study aims to evaluate how familial SES associates with perinatal factors and quantify 
associations between SES, infant microbiota, and subsequent child health outcomes. 

• We harnessed the Canadian CHILD cohort to interrogate associations between familial 
SES, perinatal factors, and child health outcomes using regression models (Figure 1).

• In a subset, associations between infant microbiota and SES, perinatal factors, and health 
outcomes were evaluated using longitudinal linear mixed-effects models and structural 
equation models (SEM).

• Furthermore, key associations were replicated in the independent COPSAC2010 cohort from 
Denmark, reinforcing links among SES, breastfeeding, infant microbiome, and child health.
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Figure 1. Consort flow diagram of sample selection in CHILD and COPSAC cohort
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Methods

Lower familial socioeconomic status (SES) is linked to increased childhood disease risk. 
Since SES has no inherent biological basis, identifying how it becomes physiologically 
embedded is essential for equitable intervention. 
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Figure 2. Summarized SES index is associated with childhood NCDs

Figure 3. Breastfeeding is a significant mediator of SES on infant gut microbiota at 3 months and 1 year 
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Figure 4. Forest plot of odds ratio (95% CI) of SES and exclusive breastfeeding status (EBF) at 6 months on one or more 
SES-associated NCDs
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Figure 6. Species associated with any childhood NCDs (FDR < 0.1) at 5 years of age based on MaAslin2 models with or 
without interaction in CHILD cohort 

Figure 5. Visualization of SEM testing the mediation effect of SES-associated microbiome on childhood 
overweight/obesity, asthma, atopy and emotional/behavioral problems at 5 years of age in CHILD cohort
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Replication in COPSAC2010

Figure 7. Summarized COPSAC2010 SES index is associated with childhood NCDs in COPSAC2010 cohort 
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Figure 8. Breastfeeding is a significant mediator of SES on infant microbiota at 1 month and 1 year in COPSAC2010 cohort 
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Figure 9. Forest plot of odds ratio (95% CI) of SES and exclusive breastfeeding status (EBF) at 4 months on one or more 
SES-associated NCDs in COPSAC2010 cohort. 
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