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[bookmark: _Toc180751287]Literature Review

We conducted three separate literature searches in Medline database exploring the timing of the antibiotic exposure and subsequent weight gain, overweight and obesity in childhood using Covidence systematic review software. Search strategy was planned with skilled informatician. We chose to exclude studies of preterm newborns and studies performed in low resource setting due to the highly diverging clinical practices of antibiotic use and environments influencing children’s growth. 

First, we searched articles concerning maternal antibiotic exposure prior to pregnancy (eFigure 1). We used keywords "anti-bacterial agents", antibiotic*, antimicrobial*, child*, infant* , adolescen*, overweight or obes*, growth, "body mass index", "body size", height or weight, "body fat", "body constitution", skinfold, before adj3 pregnan*, prece* adj3 pregnan*, prior adj3 pregnan*, "pre-pregnan.*" We found 184 studies, of which none explored maternal antibiotic exposure prior to pregnancy and later growth or weight gain in childhood. However, we found one article during another literature search, studying antibiotic exposure three months before pregnancy, which found no association with BMI z-score or obesity at 4 years of age.1 

Second, we searched articles concerning antibiotic exposure during pregnancy prior to child’s birth, including antibiotic exposure during pregnancy and intrapartum antibiotic exposure (eFigure 2). Search terms included keywords: fetal, pregnan*, fetus*, "in utero", intrauterine, unborn, intrapartum, perinatal, antenatal, prenatal, delivery, labor, parturition, antibiotic*, antimicrobial*, overweight, obes*, growth, "body mass index", "body size", height, weight, "body fat", "body constitution", skinfold, child*, infant*, adolescen*. We screened 1694 studies based on the search, of which 28 studies fulfilled the inclusion criteria, and 3 studies were added based on another literature search. In total of 23 studies focused on antibiotic exposure during birth and 12 studies focused on intrapartum antibiotic exposure.

All studies concerning intrapartum antibiotic exposure were observational. There were two meta-analysis concerning prenatal antibiotic exposure, which both included only one original study exploring intrapartum antibiotic exposure. 2,3 In four original studies no association with intrapartum antibiotic exposure and increased body-mass-index (BMI) was found.4–7 Three studies reported association between intrapartum antibiotic exposure and higher weight especially in infancy, but these associations were not seen in older children. 8–10 Three cohort studies of 9539, 156 381, and 126 547 vaginally delivered children reported association between group B Streptococcal intrapartum antibiotic prophylaxis and increased BMI or weight gain in childhood. 11–13 

Four meta-analyses explored antibiotic exposure during pregnancy and weight gain in childhood2,3,14,15, one reporting association to increased risk of later obesity or overweight14. Three meta-analyses did not found association between antibiotic exposure during the pregnancy2,3,15, however two of them reported associations especially concerning antibiotic exposure during the second trimester of pregnancy and later overweight and obesity in childhood.3,15 In six studies no association was found with antibiotic exposure during pregnancy and weight gain in childhood, and one study of 150 699 children reported found associations disappearing in twin and sibling analyses. 1,7,16–20 Controversially, eleven studies observed associations between antibiotic exposure during pregnancy and later overweight or obesity 12,21–30, some of the studies especially reporting found associations with antibiotic exposures in the 2nd or 3rd trimester12,21,26–29, to broad-spectrum antibiotics22, to repeated antibiotic courses28, or in the female population23,27.

[bookmark: _Toc180751288]Third, we searched articles concerning antibiotic exposure after birth and later in the childhood using following keywords: postnatal, neonatal, newborn, premature, preterm, child*,infant*, adolescen*, "Anti-Bacterial Agents", antibiotic*, antimicrobial*, overweight, obes*, growth, “body mass index”, “body size”, height, weight, “body fat”, “body constitution” and skinfold. We found 9847 studies, of which 55 were included in the literature review (eFigure 3). Only one of the studies was randomized clinical trial, in which, 607, 2 to 71 months old children with vesicoureteral reflux, were randomized to receive trimethoprim-sulfamethoxazole prophylaxis or placebo daily for 2 years.31 No difference was seen in weight gain, overweight or obesity during the first 24 months between the two groups.31 Additionally, nine observational studies did not find association between early antibiotic exposure in childhood and later weight gain or growth32–40, and in one found associations disappeared in sibling and twin analysis.1 Three studies suggested that reported relationship between antibiotic exposure in infancy and later weight gain is confounded by infection. 34,35,41 One study reported association to increased childhood BMI in boys, but not in girls.42 In total 33 observational studies reported associations between antibiotic exposure in early childhood and later increase in children’s later weight.4,5,7,16,24,41,43–69 Furthermore, nine meta-analyses had consistent findings, all reporting association with antibiotic exposure in infancy or childhood and later body weight. 2,14,15,70–75

Registers Used in the Study

[bookmark: _Toc180751289][bookmark: _Toc183694843]National Health Insurance Register
Data on mothers’ and children’s systemic antimicrobial purchases, as well as children’s growth hormone treatment, was obtained from Dispensations reimbursable under the National Health Insurance register, which is a national register maintained by Social Insurance Institution of Finland and has been collecting data on reimbursed drug purchases from the pharmacies since the year 1993.76 In Finland, systemic antimicrobials and growth hormones are partially or fully reimbursed, by Social Insurance Institution of Finland. 

[bookmark: _Toc180751290][bookmark: _Toc183694844]Growth Data from Child Health Clinics and School Health Care
Growth data used from outcome variables was collected from child health clinics and school health care, from Lifecare patient information system, provided by technology company, Tietoevry Finland Oy. 

[bookmark: _Toc180751291][bookmark: _Toc183694845]Finnish Medical Birth Register
Study population was identified using Finnish Medical Birth register, which includes data of all births (gestational age > 22 weeks and birth weight > 500 grams) in Finland since the year 1987.77 Additionally, data on maternal covariates, including maternal age, parity, pre-pregnancy BMI, gestational diabetes, hypertensive disorders of pregnancy, mother’s highest occupational status, gestational age, child’s birth year and child’s birth weight were retrieved. Finnish Medical Birth Register is controlled by the Finnish Institute for Health and Welfare, and information of the births are gathered from maternity hospitals and other national registers maintained by the Finnish Institute for Health and Welfare. Internal and external validation studies have been evaluated register data’s quality to be generally good.78,79

[bookmark: _Toc180751292][bookmark: _Toc183694846]Care Register of Health Care
[bookmark: _Toc180751293][bookmark: _Toc180751441][bookmark: _Toc180751567][bookmark: _Toc182239526][bookmark: _Toc183685533][bookmark: _Toc183694847]Covariate data on mother’s autoimmune disease diagnosis, asthma diagnosis and maternal mental or neurodevelopmental disease diagnosis and data on children’s congenital anomalies was retrieved from the Care Register of Health Care, which is controlled by the Finnish Institute for Health and Welfare using the corresponding ICD-10 codes.80 Data on mother’s diagnosis codes was obtained from two years prior to the child’s birth, to the end of the follow-up time, December 31st of 2019. The Care Register of Health Care includes data of the inpatient and specialized outpatient care in different health centers, hospitals, and other institutions in Finland since the year 1969. Systematic review of external validation studies has been evaluated the quality of the Care Register of Health Care to be good, with 75-99% positive predictive value.81

[bookmark: _Toc180751294][bookmark: _Toc183694848]Register of Statistics Finland
Covariate data of mother’s highest occupational status and highest education level were obtained data from Statistics Finland. Statistics Finland has been established in 1865, and it provides reliable statistics of Finnish society.82

[bookmark: _Toc180751295][bookmark: _Toc183694849]Oulu University Hospital’s and Oulaskangas Hospital’s Electronic Registers
Oulu University Hospital’s and Oulaskangas hospital’s digital delivery record (CSAM iPana, CSAM Finland Oy, Oulu, Finland) was used to obtain data on intrapartum antibiotic exposure, prolonged rupture of the membranes, birth weight, smoking during the pregnancy and maternal prepregnancy BMI. Digital delivery record is a structured electronic register, which was adopted in 2007 in Oulu University Hospital and Oulaskangas hospital. Data on postnatal antibiotic exposure was obtained from hospitals’ intensive care information record (Centricity Critical Care Clinisoft, GE Healthcare Europe, Helsinki, Finland) and further completed manually from individual electronic medical records if required.
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	[bookmark: _Toc183694853]Supplementary Table 3. Body mass index-for-age z-scores (zBMIs) at 24 months of age relation to different antibiotic exposures.

	
	Antibiotic exposure one year before beginning of pregnancy 
	Antibiotic exposure during pregnancy
	Antibiotic exposure in the 1st trimester of pregnancy
	Antibiotic exposure in the 2nd trimester of pregnancy
	Antibiotic exposure in the 3rd trimester of pregnancy
	Perinatal antibiotic exposure
	Childhood antibiotic exposure in the first 24 months of life
	Childhood antibiotic exposure in the first 6 months of life
	Childhood antibiotic exposure in the first 6 to 24 months of life

	Unadjusted modela
	
	
	
	
	
	
	
	
	

	No. 
	11 271
	7888
	2952
	3577
	2489
	6197
	19 541
	4379
	18 895

	Mean zBMI, (SD), kg/m2
	0.091 (0.010)
	0.083 (0.012)
	0.099 (0.020)
	0.092 (0.018)
	0.087 (0.022)
	0.078 (0.014)
	0.119 (0.016)
	0.121 (0.016)
	0.097 (0.008)

	Mean differenceb of zBMI (SD), kg/m2
	0.039 (0.013)
	0.022 (0.014)
	0.036 (0.021)
	0.028 (0.019)
	0.022 (0.023)
	0.013 (0.016)
	0.083 (0.014)
	0.061 (0.018)
	0.084 (0.013)

	95% CI of mean differenceb of zBMI
	0.013 to 0.064
	-0.006 to 0.050
	-0.005 to 0.077
	-0.009 to 0.066
	-0.022 to 0.066
	-0.017 to 0.044
	0.056 to 0.110
	0.026 to 0.096
	0.057 to 0.110

	Adjusted modelc
	
	
	
	
	
	
	
	
	

	No. 
	11 045
	7698
	2881
	3487
	2430
	6077
	19 087
	4266
	18 453

	Mean zBMI, (SD), kg/m2
	0.082 (0.010)
	0.068 (0.012)
	0.084 (0.020)
	0.075 (0.018)
	0.061 (0.021)
	0.068 (0.015)
	0.093 (0.008)
	0.110 (0.016)
	0.095 (0.008)

	Mean differenceb of zBMI (SD), kg/m2
	0.019 (0.013)
	-0.004 (0.014)
	0.015 (0.021)
	0.005 (0.019)
	-0.011 (0.022)
	-0.003 (0.017)
	0.067 (0.014)
	0.046 (0.018)
	0.069 (0.013)

	95% CI of mean differenceb of zBMI
	-0.007 to 0.044
	-0.031 to 0.024
	-0.026 to 0.055
	-0.032 to 0.043
	-0.055 to 0.033
	-0.036 to 0.030
	0.041 to 0.094
	0.011 to 0.081
	0.042 to 0.095

	Abbreviations: CI, Confidence of Interval
aAnalyses were adjusted for child’s birth year and sex.
bMean difference was calculated between those exposed and unexposed to antibiotics in question.
cAnalyses were adjusted for maternal age, parity, prepregnancy BMI, gestational diabetes, hypertensive disorders of pregnancy, smoking during pregnancy, prolonged rupture of the membranes, mother’s highest education level, mother’s highest occupational status, maternal asthma diagnosis, maternal autoimmune disease diagnosis, and maternal mental or neurodevelopmental disease diagnosis, gestational age, child’s birth year, sex and birth weight.




	Supplementary Table 4. Cumulative antibiotic exposure and unadjusted body mass index-for-age z-scores (zBMIs) at 24 months of age compared to the control group (group 1).a


	No.
	Mutually exclusive antibiotic exposure groups.
	Mean zBMI, (SD)
	Mean difference of zBMI (SD)
	95 % CI of mean difference of zBMI
	n (%)

	
	Antibiotic exposure before beginning of the pregnancy
	Antibiotic exposure during pregnancy
	Perinatal antibiotic exposure
	Childhood antibiotic exposure in the first 24 months of life
	
	
	
	

	1
	No
	No
	No
	No
	0.005 (0.016)
	control
	control
	4248 (15)

	2
	Yes
	No
	No
	No
	0.047 (0.027)
	0.048 (0.031)
	-0.014 – 0.110
	1623 (5.6)

	3
	No
	Yes
	No
	No
	-0.057 (0.038)
	-0.056 (0.041)
	-0.137 – 0.025
	808 (2.8)

	4
	No
	No
	Yes
	No
	-0.033 (0.030)
	-0.032 (0.037)
	-0.104 – 0.040
	1084 (3.7)

	5
	No
	No
	No
	Yes
	0.076 (0.013)
	0.077 (0.021)
	0.035 – 0.118
	6904 (24)

	6
	Yes
	No
	Yes
	No
	0.008 (0.048)
	0.009 (0.051)
	-0.091 – 0.109
	498 (1.7)

	7
	Yes
	No
	No
	Yes
	0.106 (0.017)
	0.107 (0.024)
	0.061 – 0.154
	3975 (14)

	8
	No
	Yes
	No
	Yes
	0.095 (0.024)
	0.097 (0.029)
	0.040 – 0.153
	2107 (7.3)

	9
	Yes
	Yes
	No
	No
	0.116 (0.041)
	0.117 (0.045)
	0.029 – 0.204
	674 (2.3)

	10
	No
	Yes
	Yes
	No
	0.096 (0.067)
	0.097 (0.069)
	-0.039 – 0.233
	255 (0.88)

	11
	No
	No
	Yes
	Yes
	0.114 (0.026)
	0.115 (0.031)
	0.054 – 0.175
	1699 (5.9)

	12
	Yes
	Yes
	Yes
	No
	0.068 (0.068)
	0.069 (0.070)
	-0.069 – 0.207
	249 (0.86)

	13
	Yes
	Yes
	No
	Yes
	0.095 (0.022)
	0.096 (0.027)
	0.043 – 0.150
	2444 (8.4)

	14
	Yes
	No
	Yes
	Yes
	0.108 (0.033)
	0.109 (0.037)
	0.037 – 0.182
	1062 (3.7)

	15
	No
	Yes
	Yes
	Yes
	0.122 (0.039)
	0.123 (0.047)
	0.031 – 0.214
	605 (2.1)

	16
	Yes
	Yes
	Yes
	Yes
	0.109 (0.039)
	0.110 (0.043)
	0.026 – 0.194
	745 (2.6)

	Abbreviations: CI, confidence of interval
aMutually exclusive antibiotic exposure groups were compared to the control group, with no antibiotic exposure before or during pregnancy, in the perinatal period or in the first 24 months of life. Analyses were adjusted for child’s birth year and sex assigned at birth.
bGrey color indicates antibiotic exposure. 





	[bookmark: _Toc183694854]Supplementary  Table 5. Cumulative antibiotic exposure and adjusted body mass index-for-age z-scores (zBMIs) at 24 months of age compared to the control group (group 1).a

	No.
	Mutually exclusive antibiotic exposure groupsb
	Mean zBMI, (SD)
	Mean difference of zBMI (SD)
	95 % CI of mean difference of zBMI
	n (%)

	
	Antibiotic exposure one year before beginning of the pregnancy 
	Antibiotic exposure during pregnancy
	Perinatal antibiotic exposure
	Childhood antibiotic exposure in the first 24 months of life
	
	
	
	

	1
	No
	No
	No
	No
	0.026 (0.016)
	control
	control
	4177 (15)

	2
	Yes
	No
	No
	No
	0.055 (0.026)
	0.029 (0.031)
	-0.032 to 0.090
	1599 (5.6)

	3
	No
	Yes
	No
	No
	-0.059 (0.038)
	-0.085 (0.041)
	-0.165 to -0.004
	788 (2.8)

	4
	No
	No
	Yes
	No
	-0.020 (0.033)
	-0.045 (0.037)
	-0.117 to 0.027
	1064 (3.8)

	5
	No
	No
	No
	Yes
	0.089 (0.013)
	0.064 (0.021)
	0.023 to 0.105
	6722 (24)

	6
	Yes
	No
	Yes
	No
	0.011 (0.048)
	-0.014 (0.051)
	-0.114 to 0.085
	492 (1.7)

	7
	Yes
	No
	No
	Yes
	0.110 (0.017)
	0.085 (0.024)
	0.038 to 0.131
	3895 (14)

	8
	No
	Yes
	No
	Yes
	0.091 (0.023)
	0.066 (0.029)
	0.010 to 0.122
	2052 (7.2)

	9
	Yes
	Yes
	No
	No
	0.110 (0.041)
	0.085 (0.044)
	-0.002 to 0.171
	662 (2.3)

	10
	No
	Yes
	Yes
	No
	0.083 (0.068)
	0.057 (0.070)
	-0.079 to 0.194
	245 (0.86)

	11
	No
	No
	Yes
	Yes
	0.110 (0.026)
	0.085 (0.031)
	0.023 to 0.146
	1664 (5.9)

	12
	Yes
	Yes
	Yes
	No
	0.045 (0.069)
	0.020 (0.071)
	-0.118 to 0.158
	240 (0.85)

	13
	Yes
	Yes
	No
	Yes
	0.068 (0.022)
	0.042 (0.027)
	-0.011 to 0.096
	2382 (8.4)

	14
	Yes
	No
	Yes
	Yes
	0.081 (0.033)
	0.055 (0.037)
	-0.018 to 0.128
	1044 (3.7)

	15
	No
	Yes
	Yes
	Yes
	0.111 (0.043)
	0.085 (0.047)
	-0.006 to 0.177
	598 (2.1)

	16
	Yes
	Yes
	Yes
	Yes
	0.076 (0.039)
	0.051 (0.043)
	-0.033 to 0.135
	730 (2.6)

	Abbreviations: CI, confidence of interval
aMutually exclusive antibiotic exposure groups were compared to the control group, with no antibiotic exposure before or during pregnancy, in the perinatal period or in the first 24 months of life. Analyses were adjusted for maternal age, parity, prepregnancy BMI, gestational diabetes, hypertensive disorders of pregnancy, smoking during pregnancy, prolonged rupture of the membranes, mother’s highest education level, mother’s highest occupational status, maternal asthma diagnosis, maternal autoimmune disease diagnosis, maternal mental or neurodevelopmental disease diagnosis, gestational age, child’s birth year, sex and birth weight.
bGrey color indicates antibiotic exposure.  





	[bookmark: _Toc183694855]Supplementary Table 6. Hazard ratios for overweight (including obesity) and obesity in childhood. 

	Characteristic
	Antibiotic exposure one year before beginning of pregnancy
	Antibiotic exposure during pregnancy
	Perinatal antibiotic exposure
	Childhood antibiotic exposure in the first 24 months of life

	Unadjusted analysesa
	
	
	
	

	Cases with overweight, No. 
	10 710
	10 710
	10 709
	10 710

	Hazard ratio of overweight (95 % CI)
	1.07 (1.03 to 1.12)
	1.04 (0.99 to 1.08)
	1.07 (1.03 to 1.13)
	1.08 (1.04 to 1.13)

	Cases with obesity, No. 
	2726
	2726
	2726
	2726

	Hazard ratio of obesity (95 % CI)
	1.11 (1.03 to 1.20)
	1.12 (1.03 to 1.22)
	1.12 (1.02 to 1.23)
	1.18 (1.08 to 1.28)

	Adjusted analysesb
	
	
	
	

	Cases with overweight, No. 
	10 622
	10 622
	10 621
	10 622

	Hazard ratio of overweight (95 % CI)
	1.04 (1.001 to 1.08)
	1.00 (0.95 to 1.04)
	1.01 (0.96 to 1.07)
	1.09 (1.04 to 1.13)

	Cases with obesity, No. 
	2700
	2700
	2700
	2700

	Hazard ratio of obesity (95 % CI)
	1.05 (0.97 to 1.14)
	1.02 (0.94 to 1.11)
	1.03 (0.93 to 1.15)
	1.20 (1.10 to 1.31)

	aAnalyses were adjusted for birth year and sex.
bAnalyses were adjusted for maternal age, parity, prepregnancy BMI, gestational diabetes, hypertensive disorders of pregnancy, smoking during pregnancy, prolonged rupture of the membranes, mother’s highest education level, mother’s highest occupational status, maternal asthma diagnosis, maternal autoimmune disease diagnosis, maternal mental or neurodevelopmental disease diagnosis, gestational age, child’s birth year, sex and birth weight.




	[bookmark: _Toc183694856]Supplementary Table 7. Height-for-age z-scores (zHFAs) at 24 months of age relation to different antibiotic exposures.

	
	Antibiotic exposure one year before beginning of pregnancy 
	Antibiotic exposure during pregnancy
	Antibiotic exposure in the 1st trimester of pregnancy
	Antibiotic exposure in the 2nd trimester of pregnancy
	Antibiotic exposure in the 3rd trimester of pregnancy
	Perinatal antibiotic exposure
	Childhood antibiotic exposure in the first 24 months of life
	Childhood antibiotic exposure in the first 6 months of life
	Childhood antibiotic exposure in the first 6 to 24 months of life

	Unadjusted modela
	
	
	
	
	
	
	
	
	

	No. 
	11 271
	7888
	2952
	3577
	2489
	6197
	19 541
	4379
	18 895

	Mean zHFA, (SD), kg/m2
	-0.354 (0.01)
	-0.343 (0.011)
	-0.326 (0.019)
	-0.346 (0.017)
	-0.341 (0.020)
	-0.343 (0.013)
	-0.361 (0.007)
	-0.387 (0.015)
	-0.359 (0.007)

	Mean differenceb of zHFA (SD), kg/m2
	0.026 (0.012)
	0.037 (0.013)
	0.049 (0.020)
	0.027 (0.018)
	0.032 (0.021)
	0.034 (0.015)
	0.028 (0.013)
	-0.020 (0.017)
	0.030 (0.013)

	95% CI of mean difference of zHFA
	0.002 to 0.050
	0.011 to 0.063
	0.010 to 0.088
	-0.008 to 0.063
	-0.010 to 0.073
	0.005 to 0.063
	0.003 to 0.054
	-0.053 to 0.012
	0.005 to 0.055

	Adjusted modelc
	
	
	
	
	
	
	
	
	

	No. 
	11 045
	7698
	2881
	3487
	2430
	6077
	19 087
	4266
	18 453

	Mean zHFA, (SD), kg/m2
	-0.352 (0.010)
	-0.343 (0.011)
	-0.324 (0.019)
	-0.346 (0.017)
	-0.350 (0.020)
	-0.351 (0.014)
	-0.354 (0.007)
	-0.359 (0.015)
	-0.353 (0.007)

	Mean differenceb of zHFA (SD), kg/m2
	0.027 (0.012)
	0.036 (0.013)
	0.050 (0.020)
	0.026 (0.018)
	0.020 (0.021)
	0.023 (0.016)
	0.045 (0.013)
	0.011 (0.017)
	0.045 (0.013)

	95% CI of mean difference of zHFA
	0.004 to 0.051
	0.009 to 0.062
	0.011 to 0.088
	-0.010 to 0.061
	-0.022 to 0.061
	-0.008 to 0.054
	0.020 to 0.070
	-0.022 to 0.044
	0.020 to 0.070

	Abbreviations: CI, Confidence of Interval
aAnalyses were adjusted for child’s birth year and sex.
bMean difference was calculated between those exposed and unexposed to antibiotics in question.
cAnalyses were adjusted for maternal age, parity, prepregnancy BMI, gestational diabetes, hypertensive disorders of pregnancy, smoking during pregnancy, prolonged rupture of the membranes, mother’s highest education level, mother’s highest occupational status, maternal asthma diagnosis, maternal autoimmune disease diagnosis, maternal mental or neurodevelopmental disease diagnosis, gestational age, child’s birth year, sex and birth weight.





	Supplementary Table 8. Cumulative antibiotic exposure and unadjusted height for age z-scores (zHFAs) at 24 months of age compared to the control group (group 1).a

	No.
	Mutually exclusive antibiotic exposure groupsb

	Mean zHFA, (SD)
	Mean difference of zHFA (SD)
	95 % CI of mean difference of zHFA
	n (%)

	
	Antibiotic exposure before beginning of the pregnancy
	Antibiotic exposure during pregnancy
	Perinatal antibiotic exposure
	Childhood antibiotic exposure in the first 24 months of life
	
	
	
	

	1
	No
	No
	No
	No
	-0.413 (0.016)
	control
	control
	4817 (15)

	2
	Yes
	No
	No
	No
	-0.411 (0.025)
	0.003 (0.030)
	-0.055 to 0.061
	1838 (5.8)

	3
	No
	Yes
	No
	No
	-0.398 (0.036)
	0.016 (0.039)
	-0.061 to 0.092
	913 (2.9)

	4
	No
	No
	Yes
	No
	-0.396 (0.031)
	0.017 (0.035)
	-0.051 to 0.085
	1329 (4.2)

	5
	No
	No
	No
	Yes
	-0.377 (0.012)
	0.036 (0.020)
	-0.003 to 0.075
	7291 (23)

	6
	Yes
	No
	Yes
	No
	-0.301 (0.046)
	0.113 (0.048)
	0.018 to 0.207
	602 (1.9)

	7
	Yes
	No
	No
	Yes
	-0.362 (0.016)
	0.051 (0.022)
	0.007 to 0.095
	4204 (13)

	8
	No
	Yes
	No
	Yes
	-0.337 (0.022)
	0.076 (0.027)
	0.023 to 0.130
	2220 (7.0)

	9
	Yes
	Yes
	No
	No
	-0.282 (0.039)
	0.132 (0.042)
	0.049 to 0.214
	747 (2.4)

	10
	No
	Yes
	Yes
	No
	-0.280 (0.064)
	0.133 (0.066)
	0.005 to 0.262
	307 (1.0)

	11
	No
	No
	Yes
	Yes
	-0.366 (0.025)
	0.047 (0.029)
	-0.010 to 0.105
	1900 (6.0)

	12
	Yes
	Yes
	Yes
	No
	-0.323 (0.064)
	0.090 (0.066)
	-0.040 to 0.220
	292 (0.9)

	13
	Yes
	Yes
	No
	Yes
	-0.367 (0.021)
	0.047 (0.026)
	-0.004 to 0.097
	2574 (8.1)

	14
	Yes
	No
	Yes
	Yes
	-0.321 (0.031)
	0.092 (0.035)
	0.024 to 0.160
	1189 (3.8)

	15
	No
	Yes
	Yes
	Yes
	-0.346 (0.041)
	0.068 (0.044)
	-0.019 to 0.154
	658 (2.1)

	16
	Yes
	Yes
	Yes
	Yes
	-0.301 (0.016)
	0.112 (0.040)
	0.033 to 0.191
	781 (2.5)

	Abbreviations: CI, confidence of interval
aMutually exclusive antibiotic exposure groups were compared to the control group, with no antibiotic exposure before or during pregnancy, in the perinatal period or in the first 24 months of life. Analyses were adjusted for child’s birth year and sex assigned at birth.
bGrey color indicates antibiotic exposure.




	Supplementary Table 9. Cumulative antibiotic exposure and adjusted height for age z-scores (zHFAs) at 24 months of age compared to the control group (group 1).a


	No.
	Mutually exclusive antibiotic exposure groupsb

	Mean zHFA, (SD)
	Mean difference of zHFA (SD)
	95 % CI of mean difference of zHFA
	n (%)

	
	Antibiotic exposure before beginning of the pregnancy
	Antibiotic exposure during pregnancy
	Perinatal antibiotic exposure
	Childhood antibiotic exposure in the first 24 months of life
	
	
	
	

	1
	No
	No
	No
	No
	-0.423 (0.016)
	control
	control
	4177 (15)

	2
	Yes
	No
	No
	No
	-0.419 (0.025)
	0.004 (0.029)
	-0.053 – 0.062
	1599 (5.6)

	3
	No
	Yes
	No
	No
	-0.395 (0.036)
	0.028 (0.039)
	-0.048 – 0.104
	788 (2.8)

	4
	No
	No
	Yes
	No
	-0.407 (0.031)
	0.016 (0.035)
	-0.052 – 0.084
	1064 (3.8)

	5
	No
	No
	No
	Yes
	-0.368 (0.012)
	0.055 (0.020)
	0.016 – 0.094
	6722 (24)

	6
	Yes
	No
	Yes
	No
	-0.315 (0.045)
	0.108 (0.048)
	0.014 – 0.202
	492 (1.7)

	7
	Yes
	No
	No
	Yes
	-0.345 (0.016)
	0.078 (0.022)
	0.034 – 0.121
	3895 (14)

	8
	No
	Yes
	No
	Yes
	-0.332 (0.022)
	0.091 (0.027)
	0.038 – 0.144
	2052 (7.2)

	9
	Yes
	Yes
	No
	No
	-0.298 (0.039)
	0.125 (0.042)
	0.044 – 0.207
	662 (2.3)

	10
	No
	Yes
	Yes
	No
	-0.314 (0.064)
	0.109 (0.066)
	-0.020 – 0.237
	245 (0.86)

	11
	No
	No
	Yes
	Yes
	-0.373 (0.025)
	0.050 (0.030)
	-0.008 – 0.108
	1664 (5.9)

	12
	Yes
	Yes
	Yes
	No
	-0.348 (0.065)
	0.075 (0.067)
	-0.056 – 0.205
	240 (0.85)

	13
	Yes
	Yes
	No
	Yes
	-0.363 (0.021)
	0.060 (0.026)
	0.009 – 0.110
	2382 (8.4)

	14
	Yes
	No
	Yes
	Yes
	-0.336 (0.031)
	0.087 (0.035)
	0.018 – 0.156
	1044 (3.7)

	15
	No
	Yes
	Yes
	Yes
	-0.339 (0.041)
	0.084 (0.044)
	-0.002 – 0.170
	598 (2.1)

	16
	Yes
	Yes
	Yes
	Yes
	-0.294 (0.037)
	0.130 (0.040)
	0.050 – 0.209
	730 (2.6)

	Abbreviations: CI, confidence of interval
aMutually exclusive antibiotic exposure groups were compared to the control group, with no antibiotic exposure before or during pregnancy, in the perinatal period or in the first 24 months of life. Analyses were adjusted for maternal age, parity, prepregnancy BMI, gestational diabetes, hypertensive disorders of pregnancy, smoking during pregnancy, prolonged rupture of the membranes, mother’s highest education level, mother’s highest occupational status, maternal asthma diagnosis, maternal autoimmune disease diagnosis, maternal mental or neurodevelopmental disease diagnosis, gestational age, child’s birth year, sex and birth weight.
bGrey color indicates antibiotic exposure.




[bookmark: _Toc183694857]Supplementary Figure 1. Literature review chart of maternal antibiotic exposure before beginning of pregnancy and weight gain in childhood.
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[bookmark: _Toc183694858]Supplementary Figure 2. Literature review of antibiotic exposure during pregnancy and intrapartum antibiotic exposure and weight gain in childhood.
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[bookmark: _Toc183694859]Supplementary Figure 3. Literature review chart of antibiotic exposure after birth and in the childhood and weight gain in childhood.
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[bookmark: _Toc183694860]Supplementary Figure 4. Linearity assessment of continuous covariates in Cox regression analysis for antibiotic exposure before pregnancy and overweight.
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[bookmark: _Toc183694861]Supplementary Figure 5. Linearity assessment of continuous covariates in Cox regression analysis for antibiotic exposure before pregnancy and obesity.
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[bookmark: _Toc183694862]Supplementary Figure 6. Linearity assessment of continuous covariates in Cox regression analysis for antibiotic exposure in pregnancy and overweight.
 [image: Kuva, joka sisältää kohteen teksti, kuvakaappaus, diagrammi, Fontti
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[bookmark: _Toc183694863]Supplementary Figure 7. Linearity assessment of continuous covariates in Cox regression analysis for antibiotic exposure in pregnancy and obesity. 
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[bookmark: _Toc183694864]Supplementary Figure 8. Linearity assessment of continuous covariates in Cox regression analysis for perinatal antibiotic exposure and overweight.
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[bookmark: _Toc183694865]Supplementary Figure 9. Linearity assessment of continuous covariates in Cox regression analysis for perinatal antibiotic exposure and obesity.
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[bookmark: _Toc183694866]
Supplementary Figure 10. Linearity assessment of continuous covariates in Cox regression analysis for antibiotic exposure in the first 24 months of life and overweight.
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[bookmark: _Toc183694867]Supplementary Figure 11. Linearity assessment of continuous covariates in Cox regression analysis for antibiotic exposure in the first 24 months of life and obesity.
[image: Kuva, joka sisältää kohteen teksti, diagrammi, kartta, viiva

Kuvaus luotu automaattisesti]


[bookmark: _Toc183694868]Supplementary Figure 12. Log-log curves to test proportional hazard assumption in childhood overweight analyses adjusted for birth year and sex. 
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[bookmark: _Toc183694869]Supplementary Figure 13. Log-log curves to test proportional hazard assumption in childhood obesity analyses adjusted for birth year and sex. 
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Supplementary Figure 14. Log-log curves to test proportional hazard assumption in childhood overweight analyses adjusted for all covariates.
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[bookmark: _Toc183694870]Supplementary Figure 15. Log-log curves to test proportional hazard assumption in childhood obesity analyses adjusted for all covariates.
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[bookmark: _Toc183694871]Supplementary Figure 16. Cumulative antibiotic exposure and body mass index-for-age Z-Scores (zBMIs) at 24 months of age between children exposed to antibiotics and those unexposed (children with no antibiotic exposure at any time). Analyses were adjusted for all covariates.
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Supplementary Figure 17. Cumulative incidences of childhood overweight in children exposed to early antibiotics compared to unexposed ones. Analyses were adjusted for child’s birth year and sex.
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[bookmark: _Toc183694872]Supplementary Figure 18. Cumulative incidences of childhood obesity in children exposed to early antibiotics compared to unexposed ones. Analyses were adjusted for child’s birth year and sex.
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[bookmark: _Toc183694873]Supplementary Figure 19. Mean differences of height-for-age z-scores (zHFAs) at 24 months of age between those exposed to antibiotics and those not to. Analyses were adjusted for all covariates.
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Supplementary Figure 20. Cumulative antibiotic exposure and height-for-age z-scores (zHFAs) at 24 months of age between children exposed to antibiotics and those unexposed (children with no antibiotic exposure at any time). Analyses were adjusted for all covariates.
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