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Table S1. Demographics of study population. 

 
Table S2. Demographics of infants included in the ethnicity-stratified analyses. In ethnicity-related analyses, 

infants with multiple parent-report ethnicities and with unknown ethnicity were removed. In major ethnic group 



analyses, infants were grouped into Asian, Black, Hispanic, White, and Other (Native American). In detailed ethnic 

group analyses, Asian infants were further classified into 13 groups including Asian East Indian, Cambodian, 

Chinese, Filipino, Guamanian, Hawaiian, Japanese, Korean, Laos, other Southeast Asian, Samoan, and Vietnamese, 

and White infants were further classified into Middle Eastern and White. Native American was also included. In 

total, there are four major ethnic groups and 17 detailed ethnic groups.  

 

Supplementary Figures 

 

 
Figure S1. Boxplots of maternal age in female infants and male infants. There is no significant difference 

between the mean maternal age of female infants and male infants (T-test p-value=0.98). 

 

 
Figure S2. Ethnicity-stratified boxplots of maternal age in female infants and male infants. There is no 

significant difference in mean maternal age between female infants and male infants in stratified analyses of four 

major ethnic groups (Asian p-value=0.54; Black p-value=0.31; Hispanic p-value=0.28; White p-value=0.84). 

 



 
Figure S3. Boxplots of maternal age in major ethnic groups. There is a significant difference between the mean 

maternal age of all major ethnic groups (ANOVA p-value<2.2e-16). 

 

 
Figure S4. Boxplots of maternal age in detailed ethnic groups. There is a significant difference between the mean 

maternal age of all detailed ethnic groups (ANOVA p-value<2.2e-16). 

 

 
Figure S5. Boxplots of maternal age in preterm infants and term infants. There is a significant difference in 

mean maternal age between preterm infants and term infants (T-test p-value<2.2e-16). 

 



 
Figure S6. Ethnicity-stratified boxplots of maternal age in preterm infants and term infants. There is a 

significant difference in mean maternal age between preterm infants and term infants in Asian, Black, and Hispanic 

infants (Asian p-value=3e-6; Black p-value=6.6e-6; Hispanic p-value<2.2e-16; White p-value=0.43). 

 

 

Figure S7. Proportion of preterm birth and maternal age. The proportion of preterm birth first decreases 

and then increases with the increase in maternal age for the overall analysis. 
 



 
Figure S8. Proportion of preterm birth and maternal age in major ethnic groups. The proportion of preterm 

births first decreases and then increases with the increase in maternal age. There is a significant difference between 

the proportion of different maternal age groups in the 4 major ethnic groups. (Proportion test: Asian p-value=1.5e-8; 

Black p-value=7.83e-5; Hispanic p-value<2.2e-16; White p-value=4.7e-8) 

 

 

 

 

 

 

 

 

 



 
Figure S9. Metabolic analyte levels and maternal age in female infants. Effect size differences (Cohen’s d) for 

all 46 metabolites between each of the five maternal age groups (20–44 years) and the baseline (15–19 years) were 

calculated. Positive Cohen’s d (in red) indicates elevated metabolite levels, and negative Cohen’s d (in blue) 

indicates decreased levels compared to the baseline. Hierarchically clustering was used to group metabolites into 

two clusters of either increasing (at the top) or decreasing (at the bottom) levels compared with the baseline group. 

Seven markers in bold showed significant differences between at least one of the seven maternal age groups and the 

baseline group (absolute Cohen’s d>0.2), including NBS markers for the metabolic disorders on the RUSP [19] 

(labeled with *). Acylcarnities, AC. Amino acid, AA. 

 

 

 

 

 

 



 
Figure S10. Metabolic analyte levels and maternal age in male infants. Effect size differences (Cohen’s d) for all 

46 metabolites between each of the five maternal age groups (20–44 years) and the baseline (15–19 years) were 

calculated. Positive Cohen’s d (in red) indicates elevated metabolite levels, and negative Cohen’s d (in blue) 

indicates decreased levels compared to the baseline. Hierarchically clustering was used to group metabolites into 

two clusters of either increasing (at the top) or decreasing (at the bottom) levels compared with the baseline group. 

Seven markers in bold showed significant differences between at least one of the seven maternal age groups and the 

baseline group (absolute Cohen’s d>0.2), including NBS markers for the metabolic disorders on the RUSP [19] 

(labeled with *). Acylcarnities, AC. Amino acid, AA. 

 

 

 

 



 
Figure S11. Newborn metabolite levels and maternal age after removing infants with age at blood collection 

before 24 hours. Effect size differences (Cohen’s d) for all 46 metabolites between each of the five MA groups 

(20–44 years) and the baseline (15–19 years) were calculated. Positive Cohen’s d (in red) indicates elevated 

metabolite levels, and negative Cohen’s d (in blue) indicates decreased levels compared to the baseline. 

Hierarchically clustering was used to group metabolites into two clusters of either increasing (at the top) or 

decreasing (at the bottom) levels compared with the baseline MA group. Seven markers in bold showed significant 

differences between at least one of the five MA groups and the baseline group (absolute Cohen’s d > 0.2), including 

NBS markers for metabolic disorders on the RUSP [19] (labeled with *). Acylcarnities (AC) were enriched in the 

top cluster of markers with increasing levels. (p-value = 0.0088). AA,Amino acid. 

 

 

 



 
Figure S12. Metabolic analyte levels and maternal age in Asian infants. Effect size differences (Cohen’s d) for 

all 46 metabolites between each of the five maternal age groups (20–44 years) and the baseline (15–19 years) were 

calculated. Positive Cohen’s d (in red) indicates elevated metabolite levels, and negative Cohen’s d (in blue) 

indicates decreased levels compared to the baseline. Hierarchically clustering was used to group metabolites into 

two clusters of either increasing (at the top) or decreasing (at the bottom) levels compared with the baseline group. 

Seven markers in bold showed significant differences between at least one of the seven maternal age groups and the 

baseline group (absolute Cohen’s d>0.2), including NBS markers for the metabolic disorders on the RUSP [19] 

(labeled with *). Acylcarnities, AC. Amino acid, AA. 

 

 

 

 

 

 



 
Figure S13. Metabolic analyte levels and maternal age in Black infants. Effect size differences (Cohen’s d) for 

all 46 metabolites between each of the five maternal age groups (20–44 years) and the baseline (15–19 years) were 

calculated. Positive Cohen’s d (in red) indicates elevated metabolite levels, and negative Cohen’s d (in blue) 

indicates decreased levels compared to the baseline. Hierarchically clustering was used to group metabolites into 

two clusters of either increasing (at the top) or decreasing (at the bottom) levels compared with the baseline group. 

Seven markers in bold showed significant differences between at least one of the seven maternal age groups and the 

baseline group (absolute Cohen’s d>0.2), including NBS markers for the metabolic disorders on the RUSP [19] 

(labeled with *). Acylcarnities, AC. Amino acid, AA. 

 

 

 

 



 
Figure S14. Metabolic analyte levels and maternal age in Hispanic infants. Effect size differences (Cohen’s d) 

for all 46 metabolites between each of the five maternal age groups (20–44 years) and the baseline (15–19 years) 

were calculated. Positive Cohen’s d (in red) indicates elevated metabolite levels, and negative Cohen’s d (in blue) 

indicates decreased levels compared to the baseline. Hierarchically clustering was used to group metabolites into 

two clusters of either increasing (at the top) or decreasing (at the bottom) levels compared with the baseline group. 

Seven markers in bold showed significant differences between at least one of the seven maternal age groups and the 

baseline group (absolute Cohen’s d>0.2), including NBS markers for the metabolic disorders on the RUSP [19] 

(labeled with *). Acylcarnities, AC. Amino acid, AA. 

 

 

 

 



 
Figure S15. Metabolic analyte levels and maternal age in White infants. Effect size differences (Cohen’s d) for 

all 46 metabolites between each of the five maternal age groups (20–44 years) and the baseline (15–19 years) were 

calculated. Positive Cohen’s d (in red) indicates elevated metabolite levels, and negative Cohen’s d (in blue) 

indicates decreased levels compared to the baseline. Hierarchically clustering was used to group metabolites into 

two clusters of either increasing (at the top) or decreasing (at the bottom) levels compared with the baseline group. 

Seven markers in bold showed significant differences between at least one of the seven maternal age groups and the 

baseline group (absolute Cohen’s d>0.2), including NBS markers for the metabolic disorders on the RUSP [19] 

(labeled with *). Acylcarnities, AC. Amino acid, AA. 

 

 

 

 

 


