
Supplemental Table S1. Characteristics of the FARMFLORA cohort and comparisons between firstborn infants and infants with older siblings, 

infants delivered by cesarean section and vaginally, and infants exposed or not exposed to antibiotics during delivery. 

  Firstborn Cesarean delivery Antibiotics during delivery 

Child characteristics 
Total cohort 

(N=65) 

Yes 

(N=29) 

No 

(N=36) 

Yes 

(N=10) 

No 

(N=55) 

Yes 

(N=10) 

No 

(N=55) 

First-borna 29 (45) - - 7 (70) 22 (40) 9 (90) 20 (36) ** 

Cesarean deliverya 10 (15) 7 (24) 3 (8.3) - - 5 (50) 5 (9.1) ** 

Antibiotics during deliverya,b 10 (15) 9 (31) 1 (3) ** 5 (50) 5 (9.1) ** - - 

Time from rupture of membranes to vaginal deliveryc 4.5 (1–15) 10 (3–37) 3.0 (1–9) ** - 4.5 (1–15) 39 (5–57) 4.0 (1–12) 

Girl 32 (49) 14 (48) 18 (50) 4 (40) 28 (51) 3 (30) 29 (53) 

Farming family 28 (43) 10 (35) 18 (50) 3 (30) 25 (46) 2 (20) 26 (47) 

Pets in householdd 40 (63) 19 (68) 21 (58) 7 (70) 33 (61) 6 (60) 34 (63) 

Exclusively breastfed at 4 moe 34 (52) 15 (52) 19 (53) 3 (30) 31 (56) 5 (50) 29 (53) 

Partially breastfed at 12 moe 33 (51) 15 (52) 18 (50) 3 (30) 30 (55) 4 (40) 29 (53) 

Antibiotics at 0–6 monthsf 11 (18) 5 (19) 6 (17) 2 (20) 9 (17) 3 (33) 8 (15) 

Antibiotics at 6–12 monthsf 11 (17) 4 (14) 7 (19) 4 (40) 7 (13) 3 (30) 8 (15) 

Antibiotics at 12–18 monthsf 17 (27) 8 (28) 9 (27) 6 (60) 11 (21) * 5 (50) 12 (23) 

Data are presented as numbers (percentages) of infants, or median (interquartile range). Comparisons between groups were performed using Fisher’s Exact test 

or Mann-Whitney U-Test, and significant associations are indicated by * p < 0.05, ** p < 0.01. a See Supplemental Table S2 for distribution of infants by 

year of birth. b Data on maternal antibiotic treatment during delivery were retrieved from hospital records. Women were treated with erythromycin (N=2), 

cefuroxime (N=2), cefuroxime and metronidazole (N=2), benzylpenicillin (N=1) and benzylpenicillin and cefuroxime (N=1); data on the type of antibiotic 

was missing for 2 treated women. c Data were retrieved from hospital records and were available for 48 vaginal deliveries; time in hours. d Data regarding pets 

(cat and/or dog) in household was missing for one child. e Parents recorded details of breastfeeding continuously in diaries, which were collected by study 

personnel when the child was 6, 12 and 18 months old (Jonsson, K. et al. Late Introduction of Fish and Eggs Is Associated with Increased Risk of Allergy 

Development - Results from the Farmflora Birth Cohort. Food Nutr Res 61, 1393306 (2017)). Partial breastfeeding refers to any breastfeeding as part of 

infants´ diet. f Antibiotics refer to antibiotics given to infants. Data on the specific antibiotics, and the numbers of children treated with each, have been 

described previously (S1 Table in Ljung, A. et al. Gut Microbiota Markers in Early Childhood Are Linked to Farm Living, Pets in Household and Allergy. 

PLoS One 19, e0313078 (2024)).  



Supplemental Table S2. Distribution of firstborn infants, infants delivered by cesarean section, infants exposed to antibiotics during delivery, 

and infants from farming families, by year of birth 

 2005 2006 2007 2008 p-valuea 

First-born 3/3 (100) 13/36 (36) 11/22 (50) 2/4 (50) 1.00 

Cesarean delivery 0/3 (0) 8/36 (22) 2/22 (9) 0/4 (0) 0.32 

Antibiotics during delivery 0/3 (0) 8/36 (22) 2/22 (9) 0/4 (0) 0.32 

Farming family 1/3 (33) 13/36 (36) 12/22 (55) 2/4 (50) 0.27 

Data are presented as numbers (percentages) of infants. a Distribution of infants in each group by year of birth was assessed using Linear-by-Linear 

association.  



Supplemental Table S3. Culture media, growth conditions and identification methods used for the isolation, identification and enumeration of 

bacteria that are commonly present in the early gut microbiota. 

Bacteria Culture medium Incubation 

conditions 

Time 

(days) 

Method of bacterial identification 

Total facultatives Colombia blood agar 1 Air 2 Growth under aerobic conditions 

Enterobacteriaceae Drigalski agar 2 Air 2 Gram-stain, API 20E biotyping system (Bio-Merieux, Marcy l'Etoile, 

France) 

Staphylococcus Staphylococcus agar 3 Air 2 Gram-stain, Coagulase test 

Enterococcus Enterococcosel agar 4 Air 2 Gram-stain, Esculine test  

Total anaerobesa Brucella blood agar 5 Anaerobic 3 Growth under anaerobic but not aerobic conditionsa 

Bacteroides Bacteroides bile esculine agar 6 Anaerobic 3 Gram-stain, Rapid ID 32 A biotyping system (Bio-Merieux). 

Bifidobacterium Beerens agar 7 Anaerobic 3 Gram-stain, Genus-specific Real-Time PCR assayc 

Lactobacillus Rogosa agar 8 Anaerobic 3 Gram-stain, Multiplex group-specific PCR assayd  

Clostridiumb Brucella blood agar 5 Anaerobic 3 Gram-staine, Rapid ID 32 A biotyping system (Bio-Merieux). 

Clostridioides difficile CCFA agar 9 Anaerobic 3 Gram-stain, Rapid ID 32 A biotyping system (Bio-Merieux). 
 

Rectal swabs (aerobic culture only) and serially diluted fecal samples (quantitative aerobic and anaerobic cultures) were incubated at 37oC on the above-listed 

media for the isolation and enumeration of the indicated bacterial groups. The methods used for culturing and identification have previously been described in 

detail (S1 Appendix in 10). The total facultative bacterial count of a sample was determined from the bacterial population counts on Colombia blood agar 

incubated in air, while the total anaerobic bacterial count was determined from the anaerobic bacterial population counts on Brucella blood agar incubated 

anaerobically. a Isolates growing both aerobically and anaerobically when subcultured were not included in the total anaerobic bacterial counts, with the exception 

of Gram-positive rods that exhibited weak growth under aerobic conditions (typically Lactobacillus or Bifidobacterium spp.). b For the enumeration of 

Clostridium spp. (anaerobic spore-formers, including also C. difficile), fecal samples diluted 1:10 were mixed with 99% ethanol and incubated on a shaker at 

room temperature for 30 min, to kill vegetative cells. Thereafter, the samples were serially diluted and plated on Brucella blood agar. c Bifidobacterium spp. 

were identified in a genus-specific Real-Time PCR assay 11. Some isolates that failed to grow on subculturing were defined as bifidobacteria based on their 

Gram-stained appearance (i.e., bifid or club-shaped bacterial forms). d Lactobacillus spp. were identified using a Lactobacillus group-specific multiplex PCR 

assay 12,13. e Some spore-forming Gram-positive or Gram-variable rod-shaped anaerobic bacteria failed to grow on subculturing but were accepted as Clostridium 

spp. based on appearance in the Gram staining.
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Supplemental Table S4. Bacterial variables with colonization rate associated with birth order, unadjusted and adjusted for delivery mode, 

exposure to antibiotics during delivery, breastfeeding and infant sex. 

 
 Percent difference in colonization rate (95% CI) 

Firstborn children vs children with older siblings 

 

Variable and age at sampling 
n (%) colonized in  

firstborn / older siblings 
Unadjusted Adjusted 

Higher (↑) / Lower (↓) 

in firstborn group 

Bifidobacterium colonization at 1 w 16 (55) / 30 (94) -39 (-59 to -18) † -27 (-51 to -2) *  ↓ 

Bifidobacterium colonization at 2 w 18 (67) / 32 (97) -28 (-47 to -9) ** -20 (-42 to +1)  ↓ 

Bifidobacterium colonization at 1 mo 20 (69) / 35 (97) -28 (-47 to -10) ** -26 (48 to -5) *  ↓ 

Bifidobacterium colonization at 4 mo 21 (72) / 33 (94) -21 (-40 to -2) * -15 (-36 to +6)  ↓ 

E. coli colonization at 3 d 11 (39) / 24 (69) -26 (-51 to -2) * -16 (-44 to +12)  ↓ 

E. coli colonization at 1w 13 (45) / 24 (75) -27 (-51 to -3) * -20 (-48 to -9)  ↓ 

E. coli colonization at 2 w 13 (48) / 25 (76) -25 (-49 to -2) * -21 (-50 to +9)  ↓ 

E. coli colonization at 2 mo 17 (61) / 32 (89) -27 (-49 to -6) * -29 (-55 to -4) *  ↓ 

S. aureus colonization at 1 mo 19 (66) / 10 (28) +38 (+14 to +61) ** +39 (+12 to +65) ** ↑  

S. aureus colonization at 2 mo 19 (68) / 12 (33) +33 (+9 to +57) ** +34 (+6 to +62) * ↑  

S. aureus colonization at 4 mo 19 (66) / 11 (31) +35 (+11 to +59) ** +39 (+11 to +68) ** ↑  

S. aureus colonization at 6 mo 22 (76) / 10 (28) +48 (+26 to +70) ‡ +57 (+32 to +83) ‡ ↑  

S. aureus colonization at18 mo 13 (45) / 2 (6) +38 (+18 to +59) † +35 (-10 to +80) ↑  

Non-E. coli colonization at 2 mo 16 (57) / 10 (29) +29 (+4 to +53) * +28 (+1 to +54) * ↑  

Clostridium colonization at 1w 19 (66) / 10 (31) +34 (+10 to +59) ** +37 (+10 to +65) ** ↑  

C. difficile colonization at 12 mo 14 (50) / 7 (19) +31 (+8 to +55) ** +49 (+11 to +87) * ↑  

 

Statistical analyses were performed using generalized estimating equations (GEE) to account for intra-individual correlation in repeated measures. Results 

are presented as difference in colonization rate of bacterial variables associated with birth order, unadjusted and adjusted for potential confounders, with 

95% confidence intervals (CIs). Significant differences between groups are indicated by * p < 0.05, ** p < 0.01, † p < 0.001, ‡ p < 0.0001, Wald tests on 

coefficients obtained from GEE models. 
 



Supplemental Table S5. Bacterial variables with population counts in colonized children associated with birth order, unadjusted and adjusted 

for delivery mode, exposure to antibiotics during delivery, breastfeeding and infant sex. 

 
 Fold change in population counts in colonized children (Fold-change (95% CI)) 

Firstborn children vs children with older siblings 

 

Variable and age at sampling 
n (%) colonized in  

firstborn / elder siblings 
Unadjusted Adjusted 

Higher (↑) / Lower (↓) 

in firstborn group 

Ratio anaerobe/facultative at 1 w - 0.20 (0.05 to 0.86) * 0.33 (0.07 to 1.6)  ↓ 

Ratio anaerobe/facultative at 12 mo - 0.27 (0.09 to 0.83) * 0.14 (0.03 to 0.71) *  ↓ 

E. coli counts at 1 w 13 (45) / 24 (75) 11 (2.5 to 52) ** 11 (1.9 to 67) ** ↑  

E. coli counts at 2 w 13 (48) / 25 (76) 6.9 (1.3 to 37) * 4.5 (0.63 to 32) ↑  

E. coli counts at 1 mo 17 (59) / 28 (78) 4.5 (1.1 to 19) * 3.4 (0.55 to 21) ↑  

E. coli counts at 12 mo 28 (100) / 35 (97) 5.3 (1.7 to 17) ** 15 (3.6 to 59) † ↑  

Enterococcus counts at 1 w 23 (79) / 23 (72) 462 (40 to >1000) ‡ 157 (8.9 to >1000) † ↑  

Enterococcus counts at 2 w 23 (85) / 25 (76) 100 (14 to >100) ‡ 53 (6.3 to >100) † ↑  

Enterococcus counts at 1 mo 24 (83) / 32 (89) 51 (5.7 to >100) † 65 (4.6 to >100) ** ↑  

Non-E. coli counts at 1 w 6 (21) / 3 (9) 716 (0.69 to >1000) 7727 (60 to >10 000) † ↑  

Non-E. coli counts at 12 mo 16 (57) / 15 (42) 14 (2.7 to 76) ** 3.0 (0.08 to >100) ↑  

Bacteroides counts at 2 w 10 (34) / 13 (36) 27 (1.6 to >100) * 21 (1.4 to >100) * ↑  

CoNS counts at 2 mo 23 (82) / 31 (86) 6.8 (1.0 to 46) * 9.3 (0.91 to 95) ↑  

Bifidobacterum counts at 12 mo 26 (93) / 36 (100) 0.08 (0.01 to 0.59) * 0.02 (0.00 to 2.1)  ↓ 

 

Statistical analyses were performed using generalized estimating equations (GEE) to account for intra-individual correlation in repeated measures. Results are 

presented as difference (fold change) in population counts in colonized children of bacterial variables associated with birth order, unadjusted and adjusted for 

potential confounders, with 95% confidence intervals (CIs). Significant differences between groups are indicated by * p < 0.05, ** p < 0.01, † p < 0.001, 

‡ p < 0.0001, Wald tests on coefficients obtained from GEE models. 

 

  



Supplemental Table S6. Bacterial variables with colonization rate associated with delivery mode, unadjusted and adjusted for birth order, 

exposure to antibiotics during delivery, breastfeeding and infant sex. 

 
 Percent difference in colonization rate (95% CI) 

Children cesarean vs vaginally-delivered 

 

Variable and age at sampling 
n (%) colonized in  

sectio / vaginal 
Unadjusted Adjusted a 

Higher (↑) / Lower (↓)  

in sectio group 

E. coli colonization at 3 d 1 (11) / 34 (63) -45 (-73 to -17) ** -47 (-77 to -18) **  ↓ 

E. coli colonization at 1 w 2 (20) / 35 (69) -47 (-78 to -17) ** -54 (-85 to -23) †  ↓ 

E. coli colonization at 18 mo 10 (100) / 48 (92) +8 (0.0 to +15) * +7 (-29 to +43) ↑  

Non-E. coli colonization at 2 mo 8 (80) / 18 (34) +47 (+16 to +77) ** +56 (+24 to +88) † ↑  

Non-E. coli colonization at 4 mo 8 (80) / 24 (44) +36 (+5 to +66) * +24 (-26 to +759 ↑  

Clostridium colonization at 1 mo 9 (100) / 30 (55) +47 (+33 to +61) ‡ +58 (+29 to +87) ‡ ↑  

Clostridium colonization at 6 mo 10 (100) / 48 (87) +13 (+4 to +22) ** +8 (-8 to +23) ↑  

C. difficile colonization at 6 mo 3 (30) / 18 (33) -3 ( -37 to +31) -41 (-75 to -7) *  ↓ 

S. aureus colonization at 6 mo 8 (80) / 24 (44) +36 (+6 to +67) * +24 (-18 to +41) ↑  

Bifidobacterium colonization at 4 mo 5 (50) / 49 (91) -40 (-76 to -5) * -25 (-71 to +20)  ↓ 

Bifidobacterium colonization at 18 mo 10 (100) / 48 (92) +7 (0.0 to +15) * +27 (-40 to +93) ↑  

Bacteroides colonization at 1 w 1 (10) / 26 (51) -42 (-67 to -17) ** -29 (-61 to +3)  ↓ 

Bacteroides colonization at 2 w 1 (10) / 25 (50) -41 (-66 to -17) ** -27 (-59 to +6)  ↓ 

Bacteroides colonization at 1 mo 1 (10) / 29 (53) -43 (-67 to -18) † -27 (-61 to +7)  ↓ 

Bacteroides colonization at 2 mo 2 (20) / 33 (61) -42 (-72 to -11) ** -23 (-65 to +20)  ↓ 

Lactobacillus colonization at 2 mo 9 (90) / 34 (63) +27 (+2 to +51) * +14 (-35 to +64) ↑  

 

Statistical analyses were performed using generalized estimating equations (GEE) to account for intra-individual correlation in repeated measures. Results are 

presented as difference in bacterial colonization rate of bacterial variables associated with delivery mode, unadjusted and adjusted for potential confounders, 

with 95% confidence intervals (CIs). Significant differences between groups are indicated by * p < 0.05, ** p < 0.01, † p < 0.001, ‡ p < 0.0001, Wald tests on 

coefficients obtained from GEE models. 

 



Supplemental Table S7. Bacterial variables with population counts in colonized children associated with delivery mode, unadjusted and 

adjusted for birth order, exposure to antibiotics during delivery, breastfeeding and infant sex. 

 
 Fold change in population counts in colonized children (Fold-change (95% CI)) 

Children cesarean vs vaginally-delivered 

 

Variable and age at sampling 
n (%) colonized in  

sectio / vaginal 
Unadjusted Adjusted 

Higher (↑) / Lower (↓)  

in sectio group 

Non-E. coli counts at 4 mo 8 (80) / 24 (44) 34 (5.6 to >100) † 31 (2.3 to >100) * ↑  

Clostridium counts at 2 w 7 (70) / 19 (38) 193 (18 to >1000) ‡ 67 (1.7 to >1000) * ↑  

Clostridium counts at 2 mo 8 (80) / 32 (59) 5.7 (1.3 to 25) * 3.4 (0.5 to 23) ↑  

Clostridium counts at 12 mo 9 (90) / 52 (96) 0.45 (0.04 to 4.6) 0.09 (0.02 to 0.48) **  ↓ 

Lactobacillus counts at 6 mo 6 (60) / 34 (62) 0.00 (0.00 to 0.66) * 0.07 (0.00 to 44)  ↓ 

Lactobacillus counts at 12 mo 5 (50) / 30 (55) 3.1 (0.01 to >1000) 870 (3.7 to >1000) * ↑  

Ratio anaerobe/facultative at 2 w - 0.09 (0.02 to 0.53) ** 0.19 (0.01 to 4.8)  ↓ 

Ratio anaerobe/facultative at 2 mo - 0.09 (0.01 to 0.67) * 0.67 (0.02 to 28)  ↓ 

Ratio anaerobe/facultative at 4 mo - 0.14 (0.02 to 0.82) * 0.13 (0.01 to 1.21)  ↓ 

E. coli counts at 1 w 2 (20) / 35 (67) 3.0 (1.0 to 8.6) * 0.42 (0.00 to >100)  ↓ 

E. coli counts at 2 w 4 (40) / 34 (68) 14 (4.1 to 46) ‡ 2.8 (0.12 to 67) ↑  

E. coli counts at 18 mo 10 (100) / 48 (92) 0.03 (0.00 to 0.64) * 0.06 (0.00 to >100)  ↓ 

Enterococcus counts at 1 w 7 (70) / 39 (77) 210 (9.2 to >1000) † 15 (0.94 to >100) ↑  

Enterococcus counts at 2 w 9 (90) / 39 (78) 281 (38 to >1000) ‡ 53 (0.44 to >1000) ↑  

Enterococcus counts at 1 mo 9 (90) / 47 (86) 203 (26 to >1000) ‡ 59 (0.89 to >1000) ↑  

Enterococcus counts at 6 mo 10 (100) / 55 (100) 0.04 (0.00 to 0.43) ** 0.09 (0.00 to 11)  ↓ 

C. difficile counts at 1 mo 1 (10) / 7 (13) 0.01 (0.00 to 0.34) * - a   

Bacteroides counts at 4 mo 6 (60) / 30 (56) 5.7 (1.1 to 28) * 55 (0.04 to >1000) ↑  

 

Statistical analyses were performed using generalized estimating equations (GEE) to account for intra-individual correlation in repeated measures. Results are 

presented as difference (fold change) in population counts in colonized children of bacterial variables associated with delivery mode, unadjusted and adjusted 

for potential confounders, with 95% confidence intervals (CIs). Significant differences between groups are indicated by * p < 0.05, ** p < 0.01, † p < 0.001, ‡ p 



< 0.0001, Wald tests on coefficients obtained from GEE models. a Adjusted fold change not estimable due to small sample size (small number of colonized 

children in the exposed group). 

 

  



Supplemental Table S8. Bacterial variables with colonization rate associated with exposure to antibiotics during delivery, unadjusted and 

adjusted for birth order, delivery mode, breastfeeding and infant sex. 
 

 
 Percent difference in colonization rate (95% CI) 

Exposed vs not exposed to antibiotics during delivery 

 

Variable and age at sampling 
n (%) colonized in  

exposed / not exposed 
Unadjusted Adjusted 

Higher (↑) / Lower (↓)  

in exposed children 

Bacteroides colonization at 1 w 1 (10) / 26 (51) -0.42 (-0.67 to -0.17) ** -0.34 (-0.69 to +0.02)  ↓ 

Bacteroides colonization at 2 w 0 (0) / 26 (51) -0.43 (-0.65 to -0.22) ‡ -0.33 (-0.66 to -0.01) *  ↓ 

Bacteroides colonization at 1 mo 1 (10) / 29 (53) -0.43 (-0.67 to -0.18) † -0.34 (-0.70 to +0.02)  ↓ 

Bacteroides colonization at 2 mo 2 (20) / 33 (61) -0.42 (-0.72 to -0.11) ** -0.37 (-0.77 to -0.02)  ↓ 

Non-E. coli colonization at 2 mo 5 (50) / 21 (40) +0.11 (-0.26 to +0.48) -0.35 (-0.68 to -0.01) *  ↓ 

Clostridium colonization at 2 w 7 (78) / 19 (37) +0.35 (+0.02 to +0.69) * -0.27 (-0.21 to +0.74)  ↓ 

Clostridium colonization at 1 mo 5 (56) / 34 (62) -0.04 (-0.43 to +0.35) -0.35 (-0.69 to -0.01) *  ↓ 

Clostridium colonization at 6 mo 10 (100) / 48 (87) +0.13 (+0.04 to +0.22) ** +0.07 (-0.07 to +0.21) ↑  

C. difficile colonization at 2 mo 0 (0) / 8 (15) -0.15 (-0.24 to -0.05) ** -0.22 (-0.42 to -0.03) *  ↓ 

C. difficile colonization at 12 mo 7 (70) / 14 (26) +0.44 (+0.10 to +0.78) * +0.32 (-0.44 to +1.09) ↑  

CoNS colonization at 2 months 10 (100) / 44 (82) +0.18 (+0.08 to +0.29) † +0.25 (-0.02 to +0.51) ↑  

S. aureus colonization at 6 mo 8 (80) / 24 (44) +0.36 (+0.06 to +0.67) * +0.01 (-0.38 to +0.39) ↑  

E. coli colonization at 6 mo 10 (100) / 49 (89) +0.11 (+0.02 to +0.19) * +0.30 (-0.04 to +0.64) ↑  

E. coli colonization at 18 mo 10 (100) / 48 (92) +0.08 (0.00 to +0.15) * +0.08 (-0.30 to +0.46) ↑  

Bifidobacterium colonization at 1 w 3 (30) / 43 (84) -0.55 (-0.88 to -0.21) ** -0.35 (-0.78 to +0.07)  ↓ 

Bifidobacterium colonization at 2 w 4 (44) /46 (90) -0.42 (-0.79 to -0.05) * -0.28 (-0.74 to +0.17)  ↓ 

Bifidobacterium colonization at 4 mo 5 (50) / 49 (91) -0.40 (-0.76 to -0.05) * -0.18 (-0.59 to -0.23)  ↓ 

 

Statistical analyses were performed using generalized estimating equations (GEE) to account for intra-individual correlation in repeated measures. Results are 

presented as difference in bacterial colonization rate of bacterial variables associated with exposure to antibiotics during delivery, unadjusted and adjusted for 

potential confounders, with 95% confidence intervals (CIs). Significant differences between groups are indicated by * p < 0.05, ** p < 0.01, † p < 0.001, ‡ p < 

0.0001, Wald tests on coefficients obtained from GEE models.  



Supplemental Table S9. Bacterial variables with population counts in colonized children associated with exposure to antibiotics 

during delivery, unadjusted and adjusted for birth order, delivery mode, breastfeeding and infant sex. 
 

 
 Fold change of population counts in colonized children (95% CI) 

Exposed vs not exposed to antibiotics during delivery 

 

Variable and age at sampling 
n (%) colonized in  

exposed / not exposed 
Unadjusted Adjusted 

Higher (↑) / Lower (↓)  

in exposed children 

Ratio anaerobe/facultative at 1 w - 0.05 (0.01 to 0.37) ** 0.06 (0.00 to 0.76) *  ↓ 

Ratio anaerobe/facultative at 2 w - 0.11 (0.02 to 0.69) * 0.43 (0.02 to 7.7)  ↓ 

Ratio anaerobe/facultative at 4 mo - 0.10 (0.02 to 0.53) ** 0.21 (0.03 to 1.3)  ↓ 

Ratio anaerobe/facultative at 12 mo - 0.16 (0.04 to 0.75) * 0.83 (0.04 to 16)  ↓ 

S. aureus counts at 1 w 3 (30) / 14 (28) 141 (1.4 to >1000) * 119 (0.31 to >1000) ↑  

S. aureus counts at 2 w 3 (33) / 20 (39) 354 (12 to >1000) † 239 (4.6 to >1000) ** ↑  

S. aureus counts at 1 mo 7 (70) / 22 (40) 85 (3.1 to >1000) ** 82 (0.37 to >1000) ↑  

S. aureus counts at 4 mo 7 (70) / 23 (43) 55 (12 to 251) ‡ 123 (4.8 to >1000) ** ↑  

S. aureus counts at 18 mo 4 (40) / 11 (21) 8.0 (1.1 to 61) * - a   

E. coli counts at 1 w 4 (40) / 33 (65) 9.0 (1.7 to 47) * 2.23 (0.25 to 20) ↑  

E. coli counts at 2 w 4 (44) / 34 (67) 21 (6.9 to 65) ‡ 5.3 (0.40 to 72) ↑  

E. coli counts at 1 mo 6 (60) / 39 (71) 6.6 (2.0 to 22.14) ** 8.1 (0.91 to 72) ↑  

E. coli counts at 4 mo 9 (90) / 48 (89) 9.3 (3.43 to 25) ‡ 6.6 (1.6 to 28) * ↑  

E. coli counts at 12 mo 10 (100) / 53 (98) 11 (3.3 to 35) ‡ 0.51 (0.06 to 4.5)  ↓ 

Non-E. coli counts at 12 mo 5 (50) / 26 (48) 11 (1.8 to 65) * 4.2 (0.00 to >100) ↑  

Non-E. coli counts at 18 mo 3 (30) / 25 (48) 20 (1.6 to >100) * - a   

Enterococcus counts at 1 w 9 (90) 37 (73) 274 (17 to >100) ‡ 5.4 (0.38 to 77) ↑  

Enterococcus counts at 2 w 8 (89) / 40 (78) 95 (6.5 to >100) † 1.7 (0.03 to 97) ↑  

Enterococcus counts at 6 mo 10 (100) / 55 (100) 0.09 (0.01 to 0.54) ** 0.18 (0.01 to 3.1)  ↓ 

CoNS counts at 2 w 9 (100) / 51 (100) 12 (2.2 to 68) ** 15 (0.92 to 241) ↑  

CoNS counts at 1 mo 7 (70) / 51 (93) 8.3 (1.12 to 61.21) * 20 (0.62 to >100) ↑  



CoNS counts at 4 mo 8 (80) / 46 (85) 34 (1.52 to >100) * 22 (0.13 to >100) ↑  

Bifidobacterium counts at 1 w 3 (30) / 43 (84) 16 (3.34 to 72.34) † 12 (0.68 to >100) ↑  

Bifidobacterium counts at 2 w 4 (44) /46 (90) 3.6 (1.44 to 8.81) ** 1.7 (0.58 to 4.76) ↑  

Clostridium counts at 1 w 6 (60) / 23 (45) 35 ((1.92 to >100) * 17 (0.47 to >100) ↑  

Clostridium counts at 2 w 7 (78) / 19 (37) 28 (2.15 to >100) * 4.5 (0.10 to >100) ↑  

 

Statistical analyses were performed using generalized estimating equations (GEE) to account for intra-individual correlation in repeated measures. Results 

are presented as difference (fold change) in population counts in colonized children of bacterial variables associated with exposure to antibiotics during 

delivery, unadjusted and adjusted for potential confounders, with 95% confidence intervals (CIs). Significant differences between groups are indicated by * 

p < 0.05, ** p < 0.01, † p < 0.001, ‡ p < 0.0001, Wald tests on coefficients obtained from GEE models. a Adjusted fold change not estimable due to small 

sample size (small number of colonized children in the exposed group). 

 


