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Supplementary Fig. 1 Directed acyclic graph used to identify potential confounders



Supplementary Table 1 Mean monthly age differences in pubertal timing according to in utero glucocorticoid exposure in the Puberty Cohort

Exposure to Glucocorticoids

Unexposed ICS/INCS1 Other
Crude Adjusted Crude Adjusted
Pubertal Milestones No. Mean Age 95 % CI Mean Diff. Mean Diff. 95 % ClI Mean Diff. Mean Diff. 95 % CI
Boys Tanner Genitals

Stage 2 7458 10.6 10.2,10.9 1.2 11 -1.7,3.9 -0.5 -0.6 -3.3,2.2

Stage 3 7458 12.0 11.7,12.4 2.2 2.1 -0.4,4.5 -0.7 -0.7 -3.4,1.9

Stage 4 7458 13.2 12.8, 13.6 11 1.2 -1.3,3.6 -0.4 -0.4 -29,2.1

Stage 5 7458 15.3 14.7,15.9 -1.3 -1.2 -4.7,2.3 -0.3 -0.3 -4.3, 3.7
Tanner Pubic Hair

Stage 2 7462 11.0 10.7,11.3 -0.3 -0.4 -3.2,24 0.9 1.0 -1.7,3.6

Stage 3 7462 12.3 12.0,12.7 1.3 1.3 -0.8,3.5 0.7 0.7 -1.6,2.9

Stage 4 7462 13.2 12.9, 13.6 0.7 0.8 -1.3,2.9 0.5 0.5 -1.6, 2.5

Stage 5 7462 14.5 14.0, 14.9 0.9 1.0 -1.6,3.6 -0.9 -1.0 -3.6,1.6
Axillary hair 7467 13.4 13.0, 13.9 -0.1 0.0 -3.1, 31 -0.4 -0.6 -3.4,2.2
Acne 7467 11.7 11.3,12.0 -0.5 -0.5 -3.1,2.1 -0.3 -0.5 -2.9,1.9
Voice break 7264 12.6 12.3,13.0 0.1 -0.1 -2.7,2.5 1.4 1.3 -1.2,3.9
First ejaculation 7454 13.0 12.6, 13.4 -1.2 -11 -4.0,1.8 -0.2 0.0 22,21
Combined estimate 7264 0.4 -1.5,2.2 -0.1 -1.8, 1.7

Girls Tanner Breast

Stage 2 7869 9.5 8.9,10.1 11 14 -2.1,4.8 -0.8 -0.4 -3.7,3.0

Stage 3 7869 11.1 10.7,11.4 -0.2 0.3 -2.0,2.6 -0.2 0.4 -1.7,2.4

Stage 4 7869 12.8 12.4,13.1 -1.4 -1.0 -3.2,1.2 -0.3 0.1 -2.1,2.3

Stage 5 7869 16.1 15.5, 16.8 -0.5 -0.2 -5.1,4.8 2.0 23 -1.8,6.3
Tanner Pubic Hair

Stage 2 7870 10.9 10.6,11.2 -0.9 -0.6 -2.5,1.3 0.9 1.3 -0.5,3.0

Stage 3 7870 12.1 11.8,12.4 -1.6 -1.2 -3.0, 0.7 -0.4 0.0 -1.6,1.6

Stage 4 7870 13.3 12.9,13.7 -2.2 -1.9 -4.3,0.5 -1.8 -1.3 -3.4,0.7

Stage 5 7870 16.1 15.5, 16.6 -0.8 -0.7 -4.9,3.4 0.2 0.7 -2.6, 3.9
Axillary hair 7875 11.6 11.2,12.0 -1.3 -0.8 -3.6,2.1 -0.5 0.1 22,24
Acne 7875 11.2 10.7,11.7 -0.6 -0.4 -3.4,2.7 1.7 2.2 -0.6, 4.9
Menarche 7867 12.7 12.4,13.0 -0.4 -0.2 -2.0,1.7 0.0 0.3 -1.5,2.2
Combined estimate 7867 -0.7 -2.5,1.2 0.4 -1.2,1.9

ICS: inhaled corticosteroids. INCS1.: first-generation intranasal corticosteroids. Others include second-generation intranasal corticosteroids, cream, tablets, injections, suppositories, eye- and eardrops.



Supplementary Table 2 Mean monthly age differences in pubertal timing according to in utero glucocorticoid exposure and duration of exposure in the Puberty Cohort

Exposure to Glucocorticoids
(ICS/INCS1)

Unexposed Exposed
Crude Adjusted
Pubertal Milestones  No. Mean Age 95 % ClI Mean Diff. Mean Diff. 95 % CI

Boys Tanner Genitals
Stage 2 7186 10.6 10.3,11.0 0.3 0.3 -04,1.1
Stage 3 7186 12.1 11.7,12.4 0.5 0.5 -0.1,1.0
Stage 4 7186 13.2 12.8,13.6 0.3 0.4 -0.2,0.9
Stage 5 7186 15.3 14.7,15.9 0.3 0.3 -05,1.2
Tanner Pubic Hair
Stage 2 7189 11.0 10.7,11.3 0.0 0.0 -0.7,0.7
Stage 3 7189 12.3 12.0,12.7 0.2 0.3 -0.3,0.8
Stage 4 7189 13.2 12.9,135 0.3 0.3 -0.2,0.9
Stage 5 7189 14.4 14.0,14.9 0.4 0.5 -0.2,1.2
Axillary hair 7193 134 12.9,13.8 0.0 0.1 -0.7,0.9
Acne 7193 11.6 11.3,12.0 -0.2 -0.2 -0.8,0.5
Voice break 7002 12.6 12.2,13.0 0.1 0.2 -0.4,0.7
First ejaculation 7182 13.0 12.6,13.4 0.0 0.0 -0.7,0.7
Girls Tanner Breast
Stage 2 7569 9.5 8.9, 10.1 0.4 0.6 -0.3,14
Stage 3 7569 11.1 10.7,115 0.1 0.3 -0.3,0.8
Stage 4 7569 12.7 12.3,13.1 -0.1 0.0 -0.6, 0.6
Stage 5 7569 16.0 15.3,16.7 0.1 0.2 -1.0,14
Tanner Pubic Hair
Stage 2 7570 11.0 10.6,11.3 -0.1 0.0 -0.5,0.5
Stage 3 7570 12.2 11.8,12.5 -0.3 -0.2 -0.7,0.2
Stage 4 7570 13.3 12.9,13.7 -0.3 -0.2 -0.9,04
Stage 5 7570 16.1 15.5, 16.6 0.2 0.3 -0.8,1.4
Axillary hair 7575 11.7 11.2,12.1 -0.4 -0.3 -0.9,04
Acne 7575 11.2 10.8,11.7 0.0 0.1 -0.6,0.9
Menarche 7567 12.7 12.4,13.0 0.0 0.1 -0.4,0.5

ICS: inhaled corticosteroids. INCS1.: first-generation intranasal corticosteroids.



Supplementary Table 3 Mean monthly age differences in pubertal timing according to in utero glucocorticoid exposure when excluding children born before week 34+0 in the Puberty Cohort

Exposure to Glucocorticoids
Unexposed ICS/INCS1 Other
Crude Adjusted Crude Adjusted
Pubertal Milestones No. MeanAge 95%Cl Mean Diff. Mean Diff. 95% CI Mean Diff. Mean Diff. 95 % CI

Boys Tanner Genitals

Stage 2 7331 10.6 10.2,10.9 1.2 11 -1.7,3.9 -0.6 -0.6 -3.4,2.2
Stage 3 7331 12.0 11.7,12.4 2.2 2.0 -0.4,4.5 -0.7 -0.7 -3.4,2.0
Stage 4 7331 13.2 12.8,13.6 11 11 -1.3,3.6 -0.3 -0.4 -2.9,2.2
Stage 5 7331 15.3 14.7,15.9 -1.3 -1.2 -4.6,2.3 -0.3 -0.3 -4.3,3.7
Tanner Pubic Hair
Stage 2 7335 11.0 10.7,11.3 -0.4 -0.5 -3.3,2.3 0.9 0.9 -1.8, 3.6
Stage 3 7335 12.3 12.0,12.7 1.3 1.3 -0.9,3.5 0.7 0.6 -1.7,2.9
Stage 4 7335 13.2 12.9,135 0.6 0.8 -1.4,29 0.5 0.5 -1.6,2.5
Stage 5 7335 14.5 14.0,14.9 0.9 1.0 -1.6,3.5 -1.0 -1.0 -3.6,1.6
Axillary hair 7340 13.4 13.0,13.9 -0.1 -0.1 -3.2,3.1 -0.3 -0.5 -3.3,2.3
Acne 7340 11.7 11.3,12.0 -0.6 -0.6 -3.2,2.0 -0.3 -0.4 -2.8,1.9
Voice break 7138 12.6 12.3,13.0 0.1 -0.1 -2.7,2.5 1.7 1.6 -1.0,4.1
First ejaculation 7327 12.9 12.5,13.3 -1.1 -1.0 -3.9,1.9 -0.2 0.0 22,21
Combined estimate 7138 0.4 -15,2.2 0.0 -1.8,1.8
Girls Tanner Breast
Stage 2 7764 9.5 8.9, 10.1 0.9 1.2 -2.3,4.8 -0.8 -0.3 -3.7,3.0
Stage 3 7764 11.1 10.7,11.4 -0.2 0.2 -2.1,25 -0.2 0.3 -1.7,24
Stage 4 7764 12.8 12.4,13.1 -1.4 -1.0 -3.2,1.2 -0.3 0.1 -2.1,2.3
Stage 5 7764 16.2 15.5,16.8 -0.6 -0.2 -5.2,4.8 2.1 2.3 -1.7,6.4
Tanner Pubic Hair
Stage 2 7765 10.9 10.6, 11.2 -1.0 -0.7 -2.6,1.2 0.9 1.3 -0.5, 3.0
Stage 3 7765 12.1 11.8,12.4 -1.7 -1.2 -3.1,0.6 -0.4 0.0 -1.6,1.6
Stage 4 7765 13.3 12.9,13.6 -2.3 -1.9 -4.3,0.5 -1.8 -1.4 -3.4,0.7
Stage 5 7765 16.1 15.5, 16.6 -0.9 -0.8 -4.9,3.3 0.1 0.6 -2.7,3.9
Axillary hair 7770 11.6 11.2,12.0 -1.4 -0.9 -3.7,2.0 -0.5 0.0 -2.3,2.3
Acne 7770 11.2 10.7,11.7 -0.7 -0.5 -3.6,2.6 1.7 2.2 -0.6, 4.9
Menarche 7762 12.7 12.4,13.0 -0.4 -0.2 -2.1,1.6 -0.1 0.3 -1.6,2.2
Combined estimate 7762 -0.7 -2.6,1.1 0.4 -1.2,1.9

ICS: inhaled corticosteroids. INCS1.: first-generation intranasal corticosteroids. Others include second-generation intranasal corticosteroids, cream, tablets, injections, suppositories, eye- and eardrops.



Supplementary Table 4 Mean monthly age differences in pubertal timing according to in utero glucocorticoid exposure additionally adjusted for childhood asthma in the Puberty Cohort

Exposure to Glucocorticoids
Unexposed ICS/INCS1 Other
Crude Adjusted Crude Adjusted
Pubertal Milestones No. Mean Age 95 % ClI Mean Diff. Mean Diff. 95% ClI Mean Diff. Mean Diff. 95 % CI

Boys Tanner Genitals

Stage 2 5466 10.4 9.9, 10.9 1.2 1.6 -15,4.7 -0.5 0.9 -2.1,3.9
Stage 3 5466 11.7 11.2,12.2 2.2 2.0 -0.9,4.8 -0.7 0.5 -2.6,3.5
Stage 4 5466 13.1 12.6,13.5 1.1 1.0 -1.8,3.8 -0.4 0.0 -2.9,2.8
Stage 5 5466 14.9 14.1,15.7 -1.3 -0.5 -4.4,3.4 -0.3 0.8 -3.8,5.5
Tanner Pubic Hair
Stage 2 5467 10.8 10.4,11.2 -0.3 -0.1 -3.2,3.0 0.9 25 -0.5,5.6
Stage 3 5467 12.2 11.7,12.6 1.3 1.8 -0.7,4.2 0.7 2.1 -0.5,4.6
Stage 4 5467 13.1 12.7,13.5 0.7 0.6 -1.7,3.0 0.5 0.9 -1.5, 3.3
Stage 5 5467 14.3 13.7,14.9 0.9 2.1 -0.8,5.0 -0.9 -0.1 -3.1,2.8
Axillary hair 5470 13.6 13.0,14.1 -0.1 -0.3 -3.8,3.3 -0.4 -0.5 -3.7,2.8
Acne 5470 11.7 11.2,12.1 -0.5 -0.8 -3.8,2.1 -0.3 -0.5 -3.2,2.3
Voice break 5358 12.4 12.0,12.9 0.1 -0.8 -3.6,2.1 1.4 1.9 -1.1,4.8
First ejaculation 5463 12.9 12.4,13.4 -1.2 -1.2 -4.5,2.0 -0.2 0.3 -2.3,2.8
Combined estimate 5358 0.5 -1.6, 2.6 0.7 -1.4,2.7
Girls Tanner Breast
Stage 2 5588 9.7 9.0,10.4 11 -0.4 -4.3,3.6 -0.8 -0.3 -4.1,3.5
Stage 3 5588 11.2 10.8, 11.6 -0.2 -0.7 -3.4,2.1 -0.2 -0.3 -2.8,2.2
Stage 4 5588 12.8 12.4,13.2 -1.4 -1.9 -4.3,0.6 -0.3 0.0 -2.5,2.6
Stage 5 5588 15.9 15.2,16.7 -0.5 2.1 -7.8,3.5 2.0 1.8 -3.0, 6.6
Tanner Pubic Hair
Stage 2 5588 11.0 10.7,11.3 -0.9 -1.1 -3.1,1.0 0.9 -0.7 -2.7,1.3
Stage 3 5588 12.2 11.9,12.6 -1.6 -2.0 -4.0, 0.0 -0.4 -0.5 -2.3,1.3
Stage 4 5588 13.4 13.0,13.8 -2.2 -3.2 -6.0,-0.4 -1.8 -1.6 -4.1,0.8
Stage 5 5588 16.2 15.6, 16.8 -0.8 -2.3 -6.7,2.1 0.2 0.8 -3.0,4.6
Axillary hair 5591 11.8 11.3,12.3 -1.3 -1.8 -5.2,1.7 -0.5 0.0 -2.8,2.8
Acne 5591 11.2 10.7,11.7 -0.6 -1.6 -5.2,1.9 1.7 1.8 -1.5,5.1
Menarche 5586 12.7 12.3,13.0 -0.4 -0.9 -2.9,1.2 0.0 -0.6 -2.8,1.6
Combined estimate 5586 -1.7 -3.8,0.4 -0.2 -2.0,1.7

ICS: inhaled corticosteroids. INCS1.: first-generation intranasal corticosteroids. Others include second-generation intranasal corticosteroids, cream, tablets, injections, suppositories, eye- and eardrops.



Supplementary Table 5 Mean monthly age differences in pubertal timing according to in utero glucocorticoid exposure additionally adjusted for childhood BMI in the Puberty Cohort

Exposure to Glucocorticoids
Unexposed ICS/INCS1 Other
Crude Adjusted Crude Adjusted
Pubertal Milestones No. Mean Age 95 % CI Mean Diff. Mean Diff. 95% CI Mean Diff. Mean Diff. 95 % CI
Boys Tanner Genitals

Stage 2 5333 11.1 10.4,11.8 1.2 1.9 -1.3,5.1 -0.5 0.8 -2.2,39
Stage 3 5333 12.9 12.3,13.6 2.2 2.2 -0.6,5.1 -0.7 -0.1 -3.1,2.9
Stage 4 5333 13.6 12.8,14.3 1.1 0.9 -1.9, 3.7 -0.4 -0.4 -3.2,2.4
Stage 5 5333 15.5 14.6, 16.4 -1.3 -0.7 -4.5,3.2 -0.3 0.5 -4.2,5.1
Tanner Pubic Hair
Stage 2 5334 11.1 10.5,11.7 -0.3 0.1 -3.0,3.3 0.9 1.8 -1.1,4.7
Stage 3 5334 12.8 11.9,13.6 1.3 2.0 -0.5,4.5 0.7 1.7 -0.8,4.2
Stage 4 5334 13.6 12.9,14.3 0.7 0.8 -1.6, 3.2 0.5 0.5 -1.9,2.8
Stage 5 5334 15.0 14.1,15.9 0.9 2.0 -0.9,4.8 -0.9 -0.3 -3.3,2.6
Axillary hair 5336 14.6 13.3, 15.8 -0.1 -0.2 -3.8,3.3 -0.4 -1.0 -4.2,2.1
Acne 5336 12.1 11.4,12.9 -0.5 -0.4 -3.3,2.6 -0.3 -0.9 -3.6,1.8
Voice break 5232 131 12.3, 13.9 0.1 -0.5 -3.3,24 1.4 1.2 -1.8,4.2
First ejaculation 5330 13.3 12.7,13.9 -1.2 -1.2 -4.5,2.0 -0.2 -0.2 -2.8,2.3
Combined estimate 5232 0.6 -1.5, 2.7 0.2 -1.8,2.2
Girls Tanner Breast
Stage 2 5411 13.0 12.0,14.0 1.1 -0.4 -4.2,3.4 -0.8 -0.5 -4.4,35
Stage 3 5411 12.1 11.1,13.1 -0.2 -0.5 -3.2,2.2 -0.2 -0.6 -3.1,2.0
Stage 4 5411 13.6 12.8,14.5 -1.4 -1.5 -4.0,0.9 -0.3 -0.3 -2.9,2.3
Stage 5 5411 17.1 15.9, 18.4 -0.5 -2.2 -7.8,3.5 2.0 1.2 -3.5,5.9
Tanner Pubic Hair
Stage 2 5411 11.8 11.3,12.4 -0.9 -1.2 -3.3,0.9 0.9 -0.8 -2.8,1.2
Stage 3 5411 12.8 12.2,13.4 -1.6 2.1 -4.1,-0.1 -0.4 -0.7 -2.5,1.0
Stage 4 5411 14.1 13.4,14.8 -2.2 -3.5 -6.3,-0.7 -1.8 -1.9 -4.3,0.6
Stage 5 5411 17.2 16.2, 18.2 -0.8 -2.8 -7.1,1.6 0.2 0.0 -3.7,3.7
Axillary hair 5414 12.6 11.7,13.5 -1.3 -1.5 -5.0,1.9 -0.5 -0.4 -3.2,2.3
Acne 5414 11.3 10.6, 12.1 -0.6 -1.7 -5.2,1.9 1.7 15 -1.9,4.8
Menarche 5409 13.5 12.7,14.3 -0.4 -0.8 -2.9,1.3 0.0 -0.6 -2.8,1.6
Combined estimate 5409 -1.7 -3.8,0.4 -0.4 -2.3,1.4

ICS: inhaled corticosteroids. INCS1: first-generation intranasal corticosteroids. Others include second-generation intranasal corticosteroids, cream, tablets, injections, suppositories, eye- and eardrops.



Supplementary Table 6 Mean monthly age differences in pubertal timing according to in utero disease and medication status in the Puberty Cohort

Exposure to Glucocorticoids (ICS/INCS1)
Unexposed Group 2 (diseased + no treatment) Group 3 (diseased + treatment) Group 4 (diseased + glucocorticoids)
Crude Adjusted Crude Adjusted Crude Adjusted
Pubertal Milestones No. Mean Age 95 % CI Mean Diff. Mean Diff. 95 % CI Mean Diff. Mean Diff. 95 % CI Mean Diff. Mean Diff. 95 % CI

Boys  Tanner Genitals

Stage 2 7091 10.6 10.3,11.0 -0.2 -0.2 -1.5,1.2 -0.4 -0.3 -2.4,1.7 1.2 11 -1.7,3.9
Stage 3 7091 12.1 11.7,12.4 -1.3 -1.1 -2.3,0.2 0.0 0.2 -1.9,2.2 2.3 2.2 -0.3,4.6
Stage 4 7091 13.2 12.8,13.6 -1.3 -1.0 -2.3,0.2 0.0 0.2 -1.9,2.2 11 1.2 -1.3,3.7
Stage 5 7091 15.3 14.7,15.9 -2.9 -2.6 -4.5,-0.7 2.1 2.3 -1.0,5.5 -1.2 -1.0 -4.4,2.5
Tanner Pubic Hair
Stage 2 7094 11.0 10.7,11.3 -0.8 -0.7 -1.9,0.6 -0.4 -0.3 -2.2,1.7 -0.4 -0.4 -3.2,24
Stage 3 7094 12.3 12.0,12.7 -1.3 -1.0 -2.1,0.1 -0.2 0.0 -1.7,1.8 1.3 1.4 -0.7, 3.6
Stage 4 7094 13.2 12.9,13.6 -1.7 -1.3 -2.4,-0.3 -0.1 0.1 -1.5,1.7 0.5 0.7 -1.4,2.9
Stage 5 7094 14.4 14.0,14.9 -1.8 -1.4 -2.8,0.0 0.1 0.4 -1.6,2.4 1.0 11 -1.4,3.7
Axillary hair 7098 13.4 13.0, 13.9 -2.2 -1.7 -3.1,-0.3 -0.5 0.0 21,21 -0.3 -0.1 -3.2,3.0
Acne 7098 11.6 11.3,12.0 -0.7 -0.3 -1.5,0.9 0.4 0.7 -1.1,2.5 -0.6 -0.5 -3.1,2.2
Voice break 6910 12.6 12.2,13.0 -0.8 -0.4 -1.7,0.9 0.2 0.5 -1.6,2.6 0.3 0.2 -2.3,2.8
First ejaculation 7087 13.0 12.6,13.4 -0.2 0.0 -1.2,1.2 15 1.6 -0.4, 3.7 -1.1 -1.0 -3.9,2.0
Combined estimate 6910 -0.9 -1.7,0.0 0.4 -0.9,1.7 0.5 -1.4,2.3
Girls Tanner Breast
Stage 2 7483 9.5 8.9,10.2 -2.3 -1.7 -3.5,0.1 -2.3 -1.5 -4.4,1.3 0.6 1.0 -25,4.4
Stage 3 7483 11.2 10.8,11.5 -1.9 -1.4 -2.5,-0.3 -2.2 -1.7 -3.5,0.0 -0.7 -0.1 -2.4,2.2
Stage 4 7483 12.7 12.4,13.1 -2.2 -1.8 -3.0,-0.7 -1.2 -0.7 -2.6,1.1 -1.8 -1.3 -3.5,0.9
Stage 5 7483 16.0 15.3, 16.7 -2.6 -2.0 -4.0,0.1 -0.3 0.2 -3.1,3.4 -0.9 -0.4 -5.4,4.7
Tanner Pubic Hair
Stage 2 7484 11.0 10.7,11.3 -0.5 -0.4 -1.3,0.6 -1.8 -1.6 -3.1,-0.2 -1.3 -0.9 -2.8,1.0
Stage 3 7484 12.2 11.9,125 -0.6 -0.4 -1.3,0.5 -1.2 -0.9 -2.4,0.6 -1.8 -1.4 -3.3,0.5
Stage 4 7484 13.3 12.9,13.7 -1.2 -1.0 -2.2,0.2 -0.5 -0.2 -2.1,1.8 -2.5 2.1 -4.5,0.4
Stage 5 7484 16.1 15.6, 16.7 -2.8 -2.5 -4.3,-0.7 -1.5 -1.2 -4.1,1.7 -1.4 -1.2 -5.4,2.9
Axillary hair 7489 11.7 11.3,12.1 -1.1 -0.9 -2.2,0.5 -2.2 -1.8 -3.8,0.2 -1.7 -1.1 -4.0,1.8
Acne 7489 11.3 10.8,11.8 -0.5 -0.1 -1.5,1.3 0.1 0.6 -1.7,3.0 -0.5 -0.2 -3.3,2.9
Menarche 7481 12.7 12.4,13.1 -1.1 -0.6 -1.5,0.3 -0.7 -0.2 -1.8,1.3 -0.7 -0.4 -2.2,1.5
Combined estimate 7481 -1.1 -1.9,-0.2 -0.9 -2.2,04 -0.9 -2.8,1.0

ICS: inhaled corticosteroids. INCS1.: first-generation intranasal corticosteroids. Diseased refers to asthma, allergy, skin diseases or muscle and joint diseases. Treatment refers to treatment for the
disease without glucocorticoids.



