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Supplementary Figure S1. 

 
Supplementary Figure S1. Infant saliva cortisol (nmol/L) median levels related to sampling time (n = 1057) over 24 h. Infant saliva 
cortisol values are given in median (blue large squares) and min-max (grey and orange small squares). MT=missing time of saliva 
sampling (n = 427). 

 
 
 
Supplementary Table S1. Univariate multinomial logistic regression model analysis of possible associations of factors in preg-
nancy, birth and early life and infant salivary cortisol at three months of age (n=1057). Results are presented as Odds Ratio (OR), 
95 % Confidence intervals (95% CI) and p-value (p). Univariate multinomial logistic reference category <5.50 nmol/L, n = 266) 
 iSC 5.51-15.35 nmol/L (n = 263) iSC 15.36-24.93 nmol/L (n = 265) iSC >24.94 nmol/L (n = 263) 

  OR 95% CI p OR 95% CI p OR 95% CI p 

Gestational age, birth 1.00 0.99-1.03 0.38 1.00 0.99-1.03 0.48 1.00 0.99-1.03 0.54 

Cortisol, sampling age  1.02 0.95-1.09 0.59 1.03 0.96-1.10 0.39 1.04 0.98-1.11 0.20 

Birth weight* 1.01 1.00-1.09 0.05 1.03 1.00-1.07 0.09 1.05 1.01 0.02 

Maternal age 0.99 0.95-1.04 0.73 0.98 0.94-1.02 0.34 0.98 0.94-1.02 0.33 

Girl  0.98 0.70-1.37 0.9 0.96 0.69-1.35 0.38 0.91 0.64-1.27 0.57 

Boy (ref.)  1.00   1.00   1.00   
Induced birth start 1.04 0.69-1.55 0.86 1.07 0.72-1.60 0.74 0.84 0.55-1.27 0.41 

Natural birth start (ref.) 1.00   1.00   1.00   
Cesarean section 0.61 0.37-0.99 0.05 0.86 0.54-1.35 0.50 1.20 0.78-1.85 0.41 

Vaginal birth (ref.) 1.00   1.00   1.00   
Food intervention 1.16 0.68-2.00 0.58 1.34 0.79-2.28 0.28 1.08 0.63-1.86 0.78 

Food and bath intervention 0.84 0.48-1.47 0.55 1.04 0.61-1.78 0.89 1.17 0.69-2.00 0.55 

Bath Intervention 1.00 0.59-1.69 1.00 0.77 0.45-1.32 0.34 0.74 0.43-1.27 0.27 

No intervention (ref.) 1.00   1.00   1.00   
Not living with a partner 0.54 0.29-1.01 0.05 0.51 0.27-0.95 0.03 0.48 0.25-0.91 0.02 

Married/cohabitant (ref.) 1.00   1.00   1.00   
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Low family income 0.76 0.48-1.25 0.30 1.01 0.63-1.59 0.99 0.91 0.57-1.44 0.91 

Income >600.000 (ref.) 1.00   1.00   1.00   
Low maternal education 0.92 0.51-1.67 0.79 1.28 0.73-2.23 0.39 1.15 0.65-2.03 0.63 

University < (ref.) 1.00   1.00   1.00   
First child  1.15 0.80-1.55 0.45 1.07 0.74-1.53 0.73 1.02 0.71-1.46 0.97 

Previous children 1.00   1.00   1.00   
Maternal nicotine 3m 0.55 0.24-1.28 0.17 0.91 0.43-1.90 0.80 0.93 0.44-1.94 0.84 

No nicotine (ref.) 1.00   1.00   1.00   
Mixed fed  1.03 0.72-1.49 0.86 0.77 0.53-1.11 0.16 0.66 0.45-9.95 0.02 

Breastfed only (ref.) 1.00   1.00   1.00   
Colic 3 m  0.90 0.34-2.37 0.83 0.69 0.24-1.96 0.48 0.94 0.36-2.49 0.90 

No reported colic (ref.) 1.00   1.00   1.00   
Abdominal pain 3 m 1.04 0.67-1.61 0.86 1.08 0.70-1.68 0.72 1.16 0.75-1.80 0.50 

No abdominal pain (ref.) 1.00   1.00   1.00   
PSS 18w 1.02 0.99-1.04 0.19 1.00 0.98-1.02 0.96 1.00 0.98-1.03 0.93 

PSS 34w 1.01 0.99-1.04 0.33 1.00 0.98-1.03 0.74 1.00 0.98-1.02 0.86 

PSS 3m 1.00 0.98-1.03 0.85 0.99 0.97-1.02 0.61 0.99 0.96-1.01 0.35 

High PSS 18w 29  1.10 0.68-1.77 0.71 1.07 0.66-1.73 0.79 0.93 0.57-1.53 0.79 

High PSS 34w 29  1.07 0.63-1.84 0.80 1.57 0.95-2.61 0.08 0.98 0.57-1.70 0.95 

High PSS 3m 29  1.19 0.63-2.26 0.60 0.87 0.44-1.74 0.69 0.79 0.38-1.57 0.47 

Low stress <29 (ref.) 1.00   1.00   1.00   
 
 
 
Supplementary Table S2. Mann–Whitney U-test (pairwise with reference categorie (ref)) of background factors in pregnancy, at 
birth and by three months infant age and differences in median infant saliva cortisol at three moths age. Number are presented as 
number (n), present (%) and p-value. Median saliva cortisol and inter quartile range (IQR). (n = 1057). 
  Study cohort (n = 1057) p-value 
  n (%) median (IQR)  
Infant sex  Boy (ref) 543 (51.4) 15.50 (15.90)  

Girl 514 (48.6) 15.10 (14.58) 0.69 
Birth start Spontaneous (ref) 803 (75.9) 15.50 (16.87)  

Medical induced  240 (22.7) 14.90 (13.42) 0.59 
Birth method Vaginal (ref) 881 (83.3) 15.50 (16.87)  

Caesarean section 176(16.7) 14.90 (13.42) 0.16 
PreventADALL intervention group No intervention (ref) 214 (20.5) 16.00 (16.60)  

Bath 212 (20.1) 13.60 (13.70) 0.25 
Food 227 (21.5) 16.50 (18.30) 0.32 

Bath/Food 209 (19.8) 16.50 (14.90) 0.47 
Marital status Married/cohabitant (ref) 979 (92.6) 15.50 (15.40)  

Not living with a partner 78 (7.4) 12.10 (14.10) 0.08 
Yearly family income >600.000 (ref) 894 (84.6) 15.20 (15.33)  

Less than 600.000  163 (15.4) 15.85 (16.33) 0.72 
Maternal education University or higher (ref) 950 (89.9) 15.2 (15.00)  

High school 107 (10.1) 17.50 (16.83) 0.30 
Parity First child (ref) 341 (32.3) 15.60 (17.00)  

One or more children 716 (67.7) 15.30 (14.75) 0.88 



Maternal nicotine use by 3-month No (ref) 880 (83.3) 14.8 (14.66)  
Yes 53 (5.0) 17.10 (19.10) 0.24 

Breastfeeding by 3-month Mixed feeding (ref)  406 (38.4) 16.35 (17.35)  
Only breastfed 527 (49.8) 13.90 (13.00) <0.01 

Doctors diagnosed colic 3-month  No (ref) 902 (85.3) 15.00 (14.80)  
Yes 31 (2.9) 13.50 (20.1) 0.98 

Infant abdominal pains 3-month  No (ref) 724 (68.5) 14.8 (14.65)  
Yes 209 (19.8) 15.5 (16.05) 0.69 

 
 
Supplementary Table S3. Mann–Whitney U-test stratified for infant biological sex of median infant saliva cortisol at 
three months age and maternal background factors and early life factors. Boy (n = 543) and Girl (n = 514). 

  Boy Girl 

  n (%) median (IQR) Sig. n (%) median (IQR) sig. 
Saliva cortisol (nmol/L) 543 15.5 (15.90)  514 15.10 (14.58) 0.69 

Marital status  
Married/co-

habitant 
500 15.70 (16.9) 

 
479 15.2 (14.80) 

  
Not living with a partner 43 11.70 (14.10) 0.13 35 12.10 (15.50) 0.48 

Maternal education  
University or 

higher 
489 15.20 (15.50) 

 
461 15.00 (14.70) 

  
High school 54 19.70 (18.60) 0.28 53 15.60 (14.60) 1.00 

Yearly family income  
>600.000 

NOK/SEK 
459 15.40 (15.40) 

 
435 15.00 (15.00) 

  
Less than 600.000 NOK/SEK  84 16.15 (18.40) 0.49 79 15.20 (14.10) 1.00 

Parity First child 170 15.25 (19.00)  171 15.70 (15.60)   
One or more children 373 15.50 (15.20) 0.95 343 15.00 (13.40) 0.85 

Birth start Spontaneous 420 15.20 (17.50)  383 15.90 (16.70)   
Medical induced  119 16.20 (17.50) 0.66 121 13.80 (13.10) 0.16 

Birth method Vaginal 448 15.40 (15.20)  433 14.70 (13.50)   
Caesarean section 95 15.50 (18.70) 0.92 81 17.40 (22.10) 0.09 

PreventADALL intervention group 
No interven-

tion 
104 14.45 (20.00) 

 
110 16.10 (12.50) 

  
Bath 96 12.45 (20.00) 0.48 116 14.55 (16.40) 0.35 
Food 125 18.00 (17.10) 0.16 102 15.70 (13.30) 0.88 

Bath and Food 110 17.60 (17.20) 0.13 99 15.90 (20.10) 0.94 

Breastfeeding by 3-month 
Mixed feed-

ing 
220 17.25 (17.10) 

 
186 15.25 (17.70) 

  
Only breastfed 263 13.20 (13.00) <0.01 264 14.20 (13.10) 0.31 

Doctors diagnosed colic 3-month  No 467 15.40 (14.50)  435 14.70 (15.20)   
Yes 16 13.10 (18.60) 0.47 15 17.00 (22.60) 0.97 

Infant abdominal pains 3-month  No 367 15.40 (15.30)  357 14.60 (13.70)   
Yes 116 15.30 (12.50) 0.98 93 15.90 (18.90) 0.57 

PSS Pregnancy 18 weeks Low 429 15.50 (15.50)  417 15.60 (16,.70)   
High 84 17.65 (19.00) 0.51 72 14.00 (10.50) 0.18 

PSS Pregnancy 34 weeks Low 449 15.50 (16.80)  434 14.95 (15.60)   
High 71 17.90 (12.30) 0.42 62 15.45 (13.20) 0.66 

PSS 3-month post-partum  Low 446 15.60 (15.50)  416 14.70 (14.50)   
High 37 13.30 (15.50) 0.10 34 14.95 (20.90) 0.90 

 
 



 

Supplementary Table S4. T-test of background characteristics and early life factors of included infants with saliva corti-
sol (n = 1057) and infants from the original PreventADALL mother/child cohort without saliva cortisol (n = 1337). 

  Included (n = 1057) Not included (n = 1337) p-value 

  n mean (SD) n mean (SD)  

Maternal age, years   1057 32.8 (4.08) 1337 32.1 (4.18) <.01 

Gestational age, birth  1053 40.04 (1.35) 1337 40.06 (1.35) 0.81 

Infant birth weight, kg  953 3.56 (0.54) 1301 3.53 (0.54) 0.23 

PSS 18w  1003 20.91 (7.36) 1169 21.37 (7.16) 0.14 

PSS 34 w  1016 19.97 (7.41) 1219 20.68 (7.19) 0.02 

PSS 3 m  933 17.97 (7.27) 919 18.09 (7.21) 0.72 

Saliva cortisol, maternal 531 
34.19 
(42.91) 191 30.20 (14.40) 0.21 

Saliva cortisol, infant (inclusion criteria) 1057 32.1 (72.07) na na na 

  n  % n % p-value 

Maternal education High school 107 (10.2) 134 (10.0)  

 University or higher 950  (89.8) 1203 (90) 0.93 

Yearly income Less than 600.000 164 (15.5) 176 (13.2)  

 >600.000 894 (84.5) 1162 (86.8) 0.12 

Marital status Married/cohabitant 979 (92.5) 1133 (84.7)  

 
Not living with a part-
ner 79 (7.5) 205 (15.3) <.01 

Parity First child 341 (32.2) 317 (23.7)  

 One or more children 717 (67.8) 1021 (76.3) <.01 

Nicotine use by 3-month no 880 (94.3) 869 (94.6)  

 yes 53 (5.7) 50 (5.4) 0.90 

Induced labor no 804 (77.0) 1039 (78.4)  

 yes 240 (23.0) 286 (21.6) 0.44 

Birth method Vaginal 881 (83.3) 1117 (83.5)  

 Caesarean section 176 (16.7) 221 (16.5) 0.97 

Infant sex Boy 554 (51.4) 713 (53.3)  

 Girl 514 (48.6) 625 (46.7) 0.39 

Doctors diagnosed colic 3-month no 902 (96.7) 891 (97.0)  

 yes 31 (3.3) 28 (3.0) 0.84 

Infant abdominal pains by 3-m no 724 (77.6) 713 (77.6)  

 yes 209 (22.4) 206 (22.4) 1.00 

Breastfeeding by 3-month Mixed feeding 406 (43.5) 435 (47.3)  

 Exclusive breastfed 527 (56.5) 484 (52.7) 0.11 

Intervention group, bath no 650 (75.3) 878 (76.0)  

 yes 213 (24.7) 277 (24.0) 0.76 
Intervention group, bath and 
food group no  441 (51.1) 615 (53.2)  

 yes 422 (48.9) 540 (46.8) 0.36 

 
 
 



 
Supplementary Table S5. Spearman non-parametric correlations between maternal cortisol at 18 gestational weeks and maternal 
perceived stress in pregnancy at 18-, 34 weeks, and three-months infant age. Groups represent all maternal saliva samples, morning 
sample (05.00-10.59), other sampling time (11.00-04.59) and missing sampling time. Results are presented as numbers (n), correlation 
coefficient (r) and p-value. 

   All maternal samples Morning sample Other sampling time Missing sampling time 

  n r (p-value) n r (p-value) n r (p-value) n r (p-value) 

PSS 18 weeks 669 -0.08 (0.05)* 475 -0.08(0.08) 34 0.27 (0.18) 160 -005(0.56) 
PSS 34 weeks 682 -0.04 (0.37) 494 -0.02 (0.60) 31 0.20 (0.28) 157 -0.12 (0.13) 
PSS 3-month 586 -0.01 (0.77) 425 0.01 (0.79) 29 -0.07 (0.72) 132 0.04 (0.64) 
*Not significant, 0.052 

 


