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Methods – more extensive description 

Design  The study has been approved by the Medical Ethical Committee of the Erasmus 

MC, University Medical Centre in Rotterdam, the Netherlands (MEC 

40020.078.12/2012/165). Written informed consent was obtained from either parents or legal 

guardians.  

Maternal hypertensive disorders during pregnancy  Maternal systolic and diastolic blood 

pressures in early (<18 weeks), mid (18-25 weeks) and late pregnancy (>25 weeks) were 

measured with the validated Omron 907® automated digital oscillometric 

sphygmomanometer (OMRON Healthcare Europe B.V., Hoofddorp, the Netherlands), as 

described previously.(22) Evidence of gestational hypertension or preeclampsia based on 

information in the clinical records was crosschecked with the original hospital charts. Details 

of these procedures have been described elsewhere.(23) Gestational hypertension and 

preeclampsia were defined according to the International Society for the Study of 

Hypertension in Pregnancy (ISSHP) criteria and according to those of the American College 

of Obstetricians and Gynaecologists (ACOG)(24, 25). Haemolysis Elevated Liver enzymes 

and Low Platelet syndrome (HELLP syndrome) was defined as thrombocytes less than 100 × 

109/L, both aspartate aminotransferase and alanine aminotransferase more than 70 U/L, and 

lactate dehydrogenase more than 600 U/L.(26)  

Childhood lung function, current wheezing and current asthma  Spirometry was 

performed according to the American Thoracic Society and European Respiratory Society 

recommendations.(27)Quality criteria required three reproducible curves and no use of 

inhalant bronchodilators or corticosteroids within 48 hours before spirometry. Lung function 

variables tested were forced expiratory volume in 1 sec (FEV1), forced vital capacity (FVC), 

FEV1/FVC, mean forced expiratory flow between 25% and 75% of FVC (FEF25-75) and forced 

expiratory flow at 75% of FVC (FEF75).  

Covariates  Information on maternal age, ethnicity, pre-pregnancy body mass index (BMI), 

educational level, parity, psychological distress, smoking habits during pregnancy, folic acid 

use and a history of asthma and atopy were collected by multiple questionnaires during 
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pregnancy. Child’s sex, birth weight, gestational age and mode of delivery were obtained 

from midwife and hospital records at birth. Birth weight was adjusted for gestational age.(29) 

Child’s ethnicity was defined by country of birth of the parents and classified according to the 

GLI definitions.(28) Inhalant allergic sensitization for Dermatophagoides pteronyssinus, 5-

grass mixture (Dactylis glomerata, Festuca pratensis, Lolium perenne, Phleum pratense, Poa 

pratensis), bird (Betula verrucosa), cat (Felis catus) and dog (Canis familiaris) (ALK-Abelló 

B.V., Almere, The Netherlands) was measured by skin prick test using the ‘scanned area 

method’ at a median age of 9.7 years (range 8.6, 12.0 years).(30) Information on eczema 

was collected by a questionnaire at age 10 years.  

 



5 
 

Statistical analyses – additional explanation about intermediates, mediation analysis, 1 

conditional regression analyses, imputation and testing effect modification 2 

Intermediates In our third model we adjusted our main model (confounder model) for 3 

potential intermediates, including maternal psychological distress during pregnancy, mode of 4 

delivery, and child’s gestational age at delivery and birth weight, to observe whether changes 5 

in the effect estimates occurred. Intermediates are cofactors in between the pathway from 6 

determinant to outcome measure. Adjusting for intermediates in the main analyses can 7 

cause overcorrection, and we therefore considered the confounder model as our main 8 

model.(1, 2)  9 

Mediation analysis In addition we performed a mediation analysis. The difference between 10 

the original effect estimates and the effect estimates after additional adjustment for potential 11 

mediators was expressed as percentage change. The percentage change was calculated by 12 

using the following formula: 100 × (Effect estimatemediator − Effect estimateoriginal model)/(Effect 13 

estimateoriginal model − 1). A 95% CI for the percentage change of the effect estimate was 14 

calculated by using a bootstrap method with 1000 resamplings.(3-5)  15 

Conditional regression analysis Finally, we applied conditional regression analyses to our 16 

main model, to take account for the correlation between blood pressures measured at 17 

multiple time points in pregnancy.(16) Variables for sequential blood pressure measurements 18 

that were statistically independent of each other were constructed, allowing inclusion of these 19 

variables together in one regression model. Thus, the influence of blood pressure in specific 20 

periods could then be assessed in comparison with, and adjusted for, blood pressure 21 

measurements in other periods of pregnancy. Hypertensive disorders were not measured at 22 

multiple time points in pregnancy and therefore conditional analyses were not applied on 23 

their association with lung function, current wheezing or current asthma. 24 
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The main advantages of conditional models are removal of strong correlation between 1 

different blood pressure measurements allowing large numbers of related variables to be 2 

included in a single regression model and facilitation of interpretation of the results.  3 

Conditional models are build using stepwise linear regression analyses. Blood pressure at 4 

time 1 was the starting point. Conditional change in blood pressure from time 1 to time 2 was 5 

equivalent to the standardized residuals resulting from the linear regression model of blood 6 

pressure at time 2 on blood pressure at time 1. Accordingly, the conditional change in blood 7 

pressure from time 2 to time 3 was given as the standardized residuals obtained from 8 

regressing blood pressure measurements at time 3 on blood pressure measurements at both 9 

time 2 and time 1, simultaneously. This process was continued for each subsequent time 10 

point. 11 

Imputation Missing data for covariates within the population for analysis was <20%, except 12 

for maternal folic acid use (22.4%), inhalant allergies of the child (30.8%), and current 13 

eczema (21.0%). Missing data from covariates were imputed to reduce bias and improve 14 

efficiency using the Markov Chain Monte Carlo method to select the most likely value for a 15 

missing response.(34) Ten new datasets were constructed. No major differences in the 16 

magnitude or direction of the effect estimates were observed between analyses with imputed 17 

missing data and complete cases only. 18 

Testing effect modification The modifying effects of a maternal history of asthma and 19 

atopy, children’s gestational age at birth, birth weight, inhalant allergic sensitization and 20 

current eczema were tested by adding them as product terms with blood pressure and 21 

gestational hypertensive disorders in the models 22 

 23 

  24 
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Table S1. Comparison of the study population with individuals lost to follow-up. 1 

Original data 
Included 

 
 

Lost to 

follow up 
P-value 

Maternal characteristics n=4,984 n=1,070  

Age (years)1 30.7 (4.8) 27.8 (5.5) <0.001 

Ethnicity, western 65.9 (3,173) 37.0 (362) <0.001 

   Missing, % (n)2 1.7 (81) 8.6 (92)  

Body mass index (kg/m2)3 23.7 (18.8-35.6) 24.6 (18.5-37.0) <0.001 

   Missing, % (n)2 0.6 (30) 1.21 (13)  

Educational level, higher 50.1 (2,342) 19.8 (178) <0.001 

   Missing, % (n)2 4.5 (222) 15.8 (169)  

Nulliparity 62.5 (3,046) 51.3 (542) <0.001 

   Missing, % (n)2  0.5 (22) 1.21 (13)  

Psychological distress, yes 8.1 (331) 17.5 (121) <0.001 

   Missing, % (n)2 16.1 (790) 35.5 (380)  

Smoking during pregnancy   <0.001 

   No 75.4 (3,334) 66.7 (607)  

   Yes – stopped 8.4 (409) 6.7 (61)  

   Yes – continued 13.9 (678) 26.6 (242)  

   Missing, % (n)2 9.7 (473) 15.0 (160)  

Folic acid use   <0.001 

   No  20.9 (793) 47.2 (345)  

   Start before 10 weeks  32.2 (1224) 28.3 (207)  

   Preconception start  46.9 (1,781) 24.5 (179)  

   Missing, % (n)2 22.4 (1,096) 31.7 (339)  

Caesarean section, yes 12.8 (582) 12.0 (117) 0.52 

   Missing, % (n)2 7.2 (351) 9.1 (97)  
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History of asthma or atopy, yes 40.0 (1,625) 36.6 (287) 0.08 

   Missing, % (n)2 17.0 (830) 26.7 (286)  

Hypertensive disorder   0.88 

   Gestational hypertension 4.2 (206) 3.8 (41)  

   Preeclampsia / HELLP 1.9 (91) 2.1 (22)  

Child characteristics    

Sex, female 50.4 (2,467) 47.6 (509) 0.10 

Gestational age at birth (weeks)3 40.1 (35.7-42.4) 40.1 (36.3-42.3) 0.38 

Birth weight (grams)1 3428 (553) 3389 (548) 0.04 

Inhalant allergies, yes  33.8 (1,147) 37.1 (33) 0.57 

   Missing, % (n)2 30.8 (1,505) 91.7 (981)  

    

Values are valid percentages (absolute numbers), 1means (SD), 2total percentages (absolute 1 

numbers) or 3medians (95% range). Differences in baseline characteristics were tested using 2 

Student’s t, Mann-Whitney U and Chi-square tests. 3 

4 
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Table S2. Crude analysis of maternal blood pressure and hypertensive disorders during pregnancy with spirometry in children at age 10 years. 

 Spirometry 

 FEV1 FVC FEV1/FVC FEF25-75 FEF75 

 
Z-score 

(95%CI) 

Z-score 

(95%CI) 

Z-score 

(95%CI) 

Z-score 

(95%CI) 

Z-score 

(95%CI) 

Early pregnancy      

   SBP -0.00 (-0.17, 0.01) 0.01 (-0.00, 0.03) -0.03 (-0.04, -0.02)* -0.01 (-0.02, 0.01) -0.02 (-0.03, -0.01)* 

   DBP -0.01 (-0.28, 0.01) 0.01 (-0.01, 0.02) -0.03 (-0.05, -0.01)* -0.01 (-0.03, 0.01) -0.02 (-0.04, -0.00)* 

   MAP -0.01 (-0.03, 0.01) 0.01 (-0.01, 0.03) -0.04 (-0.05, -0.02)* -0.01 (-0.03, 0.01) -0.03 (-0.04, -0.01)* 

Mid pregnancy      

   SBP -0.01 (-0.02, 0.01) 0.01 (-0.01, 0.02) -0.02 (-0.03, -0.01)* -0.01 (-0.02, 0.01) -0.02 (-0.03, -0.01)* 

   DBP -0.01 (-0.03, 0.01) -0.00 (-0.02, 0.01) -0.02 (0.03, 0.00) 0.00 (-0.02, 0.02) -0.02 (-0.03, -0.00) 

   MAP -0.01 (-0.03, 0.01) 0.00 (-0.01, 0.02) -0.02 (-0.04, -0.01)* -0.00 (-0.02, 0.02) -0.02 (-0.04, -0.00)* 

Late pregnancy      

   SBP -0.01 (-0.02, 0.01) 0.00 (-0.01, 0.02) -0.02 (-0.03, -0.01)* -0.01 (-0.02, 0.01) -0.02 (-0.03, -0.01)* 

   DBP -0.01 (-0.03, 0.01) -0.00 (-0.02, 0.01) -0.02 (-0.03, -0.00) 0.00 (-0.02, 0.02) -0.01 (-0.03, 0.00) 

   MAP -0.01 (-0.03, 0.01) 0.00 (-0.01, 0.02) -0.02 (-0.04, -0.01)* -0.00 (-0.02, 0.02) -0.02 (-0.03, 0.00)* 
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Hypertensive 

disorder 

     

   None reference reference reference reference reference 

   GH 0.05 (-0.10, 0.20) 0.07 (-0.07, 0.22) -0.03 (-0.18, 0.11) -0.03 (-0.20, 0.13) -0.04 (-0.18, 0.10) 

   PE/ HELLP -0.17 (-0.39, 0.06) -0.09 (-0.03, 0.12) -0.08 (-0.30, 0.13) -0.12 (-0.36, 0.13) -0.12 (-0.33, 0.09) 

      

Values reflect the change in Z-score (95% confidence interval) from linear regression models. The Z-scores of spirometry values are 

standardized for fetal sex, age, ethnicity and height. Models were adjusted for child’s sex. *p-value < 0.05. 

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial pressure (MAP), Gestational hypertension (GH), 

Preeclampsia/ Haemolysis Elevated liver enzymes Low platelets (PE/ HELLP). 
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Table S3a. Multivariate analysis of maternal blood pressure and hypertensive disorders during pregnancy with spirometry in children at age 10 

years, additionally adjusted for intermediates 

 Spirometry 

 FEV1 FVC FEV1/FVC FEF25-75 FEF75 

 Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) 

Early pregnancy      

   SBP 0.00 (-0.02, 0.02) 0.01 (-0.01, 0.02) -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.01 (-0.02, 0.01) 

   DBP -0.01 (-0.04, 0.01) -0.00 (-0.02, 0.02) -0.02 (-0.04, 0.00) -0.01 (-0.03, 0.02) -0.02 (-0.04, 0.00) 

   MAP -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.02 (-0.04, 0.00) -0.00 (-0.03, 0.02) -0.01 (-0.03, 0.01) 

Mid pregnancy      

   SBP -0.01 (-0.02, 0.01) 0.00 (-0.01, 0.02) -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.01 (-0.02, 0.01) 

   DBP -0.01 (-0.03, 0.01) -0.01 (-0.03, 0.01) -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.01 (-0.03, 0.01) 

   MAP -0.01 (-0.03, 0.01)  -0.01 (-0.03, 0.01) -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.01 (-0.03, 0.01) 

Late pregnancy      

   SBP -0.00 (-0.02, 0.02) -0.01 (-0.01, 0.02) -0.01 (-0.03, 0.00) 0.01 (-0.01, 0.02) -0.01 (-0.02, 0.01) 

   DBP -0.00 (-0.02, 0.02) -0.00 (-0.02, 0.02) -0.00 (-0.02, 0.02) 0.01 (-0.02, 0.03) 0.00 (-0.02, 0.02) 

   MAP -0.00 (-0.02, 0.02) 0.00 (-0.02, 0.02) -0.01 (-0.03, 0.01) 0.01 (-0.02, 0.03) -0.00 (-0.02, 0.02) 
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Hypertensive 

disorder 

     

   None reference reference reference reference reference 

   GH 0.11 (-0.06, 0.27) 0.10 (-0.05, 0.26) 0.02 (-0.14, 0.18) 0.02 (-0.16, 0.21) 0.03 (-0.12, 0.19) 

   PE/ HELLP -0.03 (-0.27, 0.22) -0.03 (-0.26, 0.21) 0.03 (-0.21, 0.26) 0.02 (00.25, 0.30) -0.05 (-0.28, 0.18) 

      

Values reflect the change in Z-score (95% confidence interval) from linear regression models. The Z-scores of spirometry values are 

standardized for fetal sex, age, ethnicity and height. Maternal blood pressure is analysed per 5mmHg. Models were adjusted for possible 

confounders: maternal age, maternal ethnicity, pre-pregnancy BMI, educational level, nulliparity, smoking habits during pregnancy, folic acid 

use, child’s sex and additionally for possible intermediates: psychological distress during pregnancy, mode of delivery, gestational age at 

delivery and birth weight Z-score. *p-value < 0.05. 

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial pressure (MAP), Gestational hypertension (GH), 

Preeclampsia/ Haemolysis Elevated liver enzymes Low platelets (PE/ HELLP). 
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Table S3b. Mediation analysis of maternal blood pressure and hypertensive disorders during pregnancy with spirometry in children at age 10 

years. 

 Spirometry 

 FEV1 FVC FEV1/FVC FEF25-75 FEF75 

 Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) 

Early pregnancy      

   SBP -0.00 (-0.02, 0.01) 0.01 (-0.00, 0.03) -0.02 (-0.04, -0.01)* 0.00 (-0.02, 0.02)   -0.01 (-0.03, 0.00) 

+ Psychological distress % 97.5 (-913, 732)  -39.1 (-49.0, -27.2)**   

+ Mode of delivery %   -0.25 (-1.93, 1.54)   

+ Gestational age at birth %   -8.51 (-11.90, -6.47)**   

+ Birth weight Z-score %   0.05 (-0.11, 0.25)   

   DBP -0.02 (-0.04, 0.00) -0.00 (-0.02, 0.02) -0.02 (-0.04, -0.01)* -0.00 (-0.03, 0.02) -0.02 (-0.04, 0.00) 

+ Psychological distress %   -12.6 (-26.6, -1.8)*   

+ Mode of delivery %   -1.0 (-2.3, 0.9)   

+ Gestational age at birth %   -11.2 (-15.6, -9.0)**   

+ Birth weight Z-score %   0.81 (-0.49, 2.56)   

   MAP -0.01 (-0.03, 0.00) 0.01 (-0.01, 0.02) -0.03 (-0.05, -0.01)* -0.00 (-0.03, 0.02) -0.02 (-0.04, 0.00) 



 15 

+ Psychological distress %   -23.1 (-35.1, -15.3)**   

+ Mode of delivery %   -0.7 (-2.4, 0.9)   

+ Gestational age at birth %   -10.0 (-13.9, -7.8)**   

+ Birth weight Z-score %   0.5 (-0.7, 1.7)   

Mid pregnancy      

   SBP 0.01 (-0.02, 0.01) 0.00 (-0.01, 0.02) -0.01 (-0.03, 0.00) 0.00 (-0.02, 0.02) -0.01 (-0.02, 0.01) 

   DBP -0.02 (-0.04, -

0.00)* 

-0.01 (-0.03, 0.00) -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.01 (-0.03, 0.01) 

+ Psychological distress % -6.7 (-21.3, 7.8)     

+ Mode of delivery % -1.3 (-0.6, 3.9)     

+ Gestational age at birth % -9.8 (-15.3, -7.3)**     

+ Birth weight Z-score  % -12.2 (-17.7, -8.8)**     

   MAP -0.02 (-0.03 ,0.00) -0.01 (-0.03, 0.01) -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.01 (-0.03, 0.00) 

Late pregnancy      

   SBP -0.00 (-0.02, 0.01) 0.01 (-0.01, 0.02) -0.01 (-0.03, -0.00)* 0.01 (-0.01, 0.02) -0.01 (-0.02, 0.01) 

+ Psychological distress %   4.9 (-223, 313)   

+ Mode of delivery %   -13.9 (-178, 89.5)   
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+ Gestational age at birth %   -70.4 (-683, 207)   

+ Birth weight Z-score %   3.9 (-40.4, 64.0)   

   DBP -0.02 (-0.03, 0.00) -0.01 (-0.03, 0.01) -0.01 (-0.02, 0.01) 0.01 (-0.02, 0.02) -0.01 (-0.02, 0.01) 

   MAP -0.01 (-0.03, 0.01) -0.01 (-0.02, 0.01) -0.01 (-0.03, 0.00) 0.01 (-0.02, 0.03) -0.01 (-0.03, 0.01) 

Hypertensive disorder      

   None reference reference reference reference reference 

   GH 0.05 (-0.11, 0.20) 0.44 (-0.10, 0.19) 0.02 (-0.12, 0.17) 0.01 (-0.16, 0.18) 0.02 (-0.13, 0.16) 

   PE/ HELLP -0.16 (-0.38, 0.06) -0.10 (-0.31, 0.11) -0.05 (-0.27, 0.16) -0.11 (-0.35, 0.14) -0.10 (0.31, 0.11) 

      

Values reflect the change in Z-score (95% confidence interval) from linear regression models. The Z-scores of spirometry are standardized by 

fetal sex, age, ethnicity and height. Maternal blood pressure is analysed per 5mmHg. Models were adjusted for possible confounders: maternal 

age, maternal ethnicity, pre-pregnancy BMI, educational level, nulliparity, smoking habits during pregnancy, folic acid use and child’s sex. *p-

value < 0.05. **p-value < 0,01. 

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial pressure (MAP), Gestational hypertension (GH), 

Preeclampsia/ Haemolysis Elevated liver enzymes Low platelets (PE/ HELLP). 

 



 17 

 

 

 

 

  



 18 

Table S4. Conditional analysis of maternal blood pressure and hypertensive disorders during pregnancy with spirometry in children at age 10 

years.  

 Spirometry 

 FEV1 FVC FEV1/FVC FEF25-75 FEF75 

 Z-score Z-score Z-score Z-score Z-score 

Early pregnancy      

   SBP 0.00 (-0.02, 0.02) 0.01 (-0.00, 0.03) -0.02 (-0.03, -0.00)* 0.00 (-0.01, 0.02) -0.01 (-0.03, 0.01) 

   DBP -0.02 (-0.04, 0.00) -0.01 (-0.02, 0.02) -0.02 (-0.04, -0.00)* -0.00 (-0.03, 0.02) -0.02 (-0.04, 0.00) 

   MAP -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.03 (-0.05, -0.01)* 0.00 (-0.02, 0.02) -0.02 (-0.04, 0.00) 

Mid pregnancy      

   SBP -0.02 (-0.06, 0.01) -0.01 (-0.05, 0.02) -0.01 (-0.05, 0.02) -0.00 (-0.04, 0.04) -0.02 (-0.05, 0.01) 

   DBP -0.03 (-0.07, 0.00) -0.03 (-0.07, 0.00) 0.01 (-0.03, 0.04) -0.01 (-0.05, 0.03) -0.02 (-0.05, 0.02) 

   MAP -0.03 (-0.07, 0.00) -0.03 (-0.06, 0.00) 0.01 (-0.04, 0.03) -0.01 (-0.05, 0.03) -0.02 (-0.05, 0.01) 

Late pregnancy      

   SBP 0.00 (-0.03, 0.04) 0.00 (-0.03, 0.04) 0.00 (-0.03, 0.04) 0.00 (-0.04, 0.04) 0.01 (-0.03, 0.04) 

   DBP -0.01 (-0.05, 0.02) -0.01 (-0.05, 0.02) 0.01 (-0.03, 0.04) 0.00 (-0.04, 0.04) 0.01 (-0.02, 0.05) 

   MAP -0.01 (-0.04, 0.03) -0.01 (-0.04, 0.03) 0.01 (-0.03, 0.04) 0.00 (-0.04, 0.04) 0.01 (-0.02, 0.05) 
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Values reflect the change in Z-score (95% confidence interval) from conditional regression models. The Z-scores of spirometry values are 

standardized for fetal sex, age, ethnicity and height. Maternal blood pressure is analysed per 5mmHg. Models were adjusted for possible 

confounders: maternal age, maternal ethnicity, pre-pregnancy BMI, educational level, nulliparity, smoking habits during pregnancy, folic acid 

use and child’s sex. *p-value < 0.05.  

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial pressure (MAP). 
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Table S5. Crude analysis of maternal blood pressure and hypertensive disorders during 

pregnancy with current wheezing or asthma at age 10 years. 

 Current wheezing Current asthma 

 
Odds ratio 

(95%CI) 

Odds ratio 

(95%CI) 

Early pregnancy   

   SBP 1.06 (1.02, 1.10)* 1.04 (0.99, 1.10) 

   DBP 1.06 (1.01, 1.12)* 1.04 (0.97, 1.12) 

   MAP 1.08 (1.02, 1.13)* 1.05 (0.98, 1.13) 

Mid pregnancy    

   SBP 1.01 (0.98, 1.05) 1.01 (0.96, 1.060 

   DBP 1.04 (0.99, 1.08) 0.97 (0.91, 1.04) 

   MAP 1.03 (0.99, 1.08) 0.99 (0.92, 1.05) 

Late pregnancy    

   SBP 1.04 (1.01, 1.08)* 1.06 (1.00, 1.11)* 

   DBP 1.07 (1.02, 1.12)* 1.03 (0.97, 1.10) 

   MAP 1.07 (1.02, 1.12)* 1.05 (0.99, 1.12) 

Hypertensive 

disorder 
  

   None reference reference 

   GH 1.03 (0.70, 1.53) 1.06 (0.61, 1.82) 

   PE/ HELLP 0.75 (0.38, 1.48) 0.85 (0.34, 2.12) 

   

 

Values are Odds ratio’s (95% confidence interval) from logistic binary and multinomial 

regression models. Maternal blood pressure is analysed per 5mmHg. Models  

were adjusted for child’s sex. *p-value < 0.05. 
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Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial 

pressure (MAP), Gestational hypertension (GH), Preeclampsia/ Haemolysis Elevated liver 

enzymes Low platelets (PE/ HELLP). 
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Table S6a. Multivariate analysis of maternal blood pressure and hypertensive disorders 

during pregnancy with current wheezing or asthma at age 10 years, additionally adjusted for 

intermediates. 

 Current wheezing Current asthma 

 
Odds ratio 

(95%CI) 

Odds ratio 

(95%CI) 

Early pregnancy   

   SBP 1.05 (1.00, 1.09)* 1.05 (0.99, 1.12) 

   DBP 1.05 (0.99, 1.11) 1.04 (0.96, 1.13) 

   MAP 1.06 (1.00, 1.12) 1.06 (0.97, 1.15) 

Mid pregnancy    

   SBP 1.00 (0.96, 1.04) 0.99 (0.93, 1.05) 

   DBP 1.02 (0.97, 1.08) 0.96 (0.89, 1.03) 

   MAP 1.01 (0.96, 1.07) 0.97 (0.89, 1.04) 

Late pregnancy    

   SBP 1.04 (0.99, 1.08) 1.06 (1.00, 1.12) 

   DBP 1.04 (0.99, 1.10) 1.0 (0.93, 1.07) 

   MAP 1.05 (1.00, 1.11) 1.03 (0.95, 1.11) 

Hypertensive 

disorder 
  

   None reference reference 

   GH 1.00 (0.65, 1.53) 1.02 (0.57, 1.84) 

   PE/ HELLP 0.71 (0.35, 1.44) 0.75 (0.29, 1.97) 

   

 

Values are Odds ratio’s (95% confidence interval) from logistic binary and multinomial 

regression models. Maternal blood pressure is analysed per 5mmHg. Models were adjusted 

for possible confounders: maternal age, maternal ethnicity, pre-pregnancy BMI, educational 
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level, nulliparity, smoking habits during pregnancy, folic acid use, child’s sex and additionally 

for possible intermediates: psychological distress during pregnancy, mode of delivery, 

gestational age at delivery and birth weight Z-score. *p-value < 0.05. 

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial 

pressure (MAP), Gestational hypertension (GH), Preeclampsia/ Haemolysis Elevated liver 

enzymes Low platelets (PE/ HELLP). 
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Table S6b. Mediation analysis of maternal blood pressure and hypertensive disorders during 

pregnancy with current wheezing or asthma at age 10 years. 

 Current wheezing Current asthma 

 
Odds ratio 

(95%CI) 

Odds ratio 

(95%CI) 

Early pregnancy   

   SBP 1.05 (1.01, 1.10)* 1.04 (0.98, 1.10) 

+ Psychological distress % -15.1 (-358, 135)  

+ Mode of delivery % -33.9 (-109, 586)  

+ Gestational age at birth % -12.0 (-90.7, 326)  

+ Birth weight Z-score % -13.7 (-124, 153)  

   DBP 1.05 (0.99, 1.11) 1.03 (0.96, 1.11) 

   MAP 1.07 (1.01, 1.13)* 1.04 (0.97, 1.13) 

+ Psychological distress % 8.5 (-1058, 427)  

+ Mode of delivery % -13.6 (-83.3, 284)  

+ Gestational age at birth % -18.1 (-106, 276)  

+ Birth weight Z-score % 31.7 (-75.0, 328)  

Mid pregnancy   

   SBP 1.00 (0.96, 1.04) 1.00 (0.95, 1.05) 

   DBP 1.01 (0.97, 1.07) 0.95 (0.89, 1.02) 

   MAP 1.01 (0.96, 1.06) 0.96 (0.90, 1.04) 

Late pregnancy   

   SBP 1.04 (1.00, 1.08) 1.06 (1.00, 1.12)* 

+ Psychological distress %  -20.4 (-244, 34.5) 

+ Mode of delivery %  34.3 (-70.9, 169) 

+ Gestational age at birth %  29.6 (-123, 164) 

+ Birth weight Z-score %  1.0 (-48.8, 90.2) 
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   DBP 1.06 (1.01, 1.11)* 1.02 (0.96, 1.10) 

+ GSI% -36.5 (-690, 225)  

+ Mode of delivery % -36.5 (-89.5, 67.9)  

+ Gestational age at birth % -33.6 (-167, 356)  

+ Birth weight Z-score % -0.78 (-294, 342)  

   MAP 1.06 (1.01, 1.12)* 1.05 (0.98, 1.13) 

+ Psychological distress % 15.4 (-460, 106)  

+ Mode of delivery % -84.6 (-526, 122)  

+ Gestational age at birth % 39.0 (-144, 166)  

+ Birth weight Z-score % -7.4 (-134, 126)  

Hypertensive disorder   

   None Reference Reference 

   GH 0.95 (0.63, 1.42) 0.99 (0.57, 1.73) 

   PE/ HELLP 0.70 (0.36, 1.39) 0.80 (0.32, 2.01) 

   

Values are Odds ratio’s (95% confidence interval) from logistic binary and multinomial 

regression models. Maternal blood pressure is analysed per 5mmHg. Models were adjusted 

for possible confounders: maternal age, maternal ethnicity, pre-pregnancy BMI, educational 

level, nulliparity, smoking habits during pregnancy, folic acid use and child’s sex. *p-value < 

0.05. 

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial 

pressure (MAP), Gestational hypertension (GH), Preeclampsia/ Haemolysis Elevated liver 

enzymes Low platelets (PE/ HELLP). 
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Table S7. Conditional analysis of maternal blood pressure during pregnancy with current 

wheezing or asthma at age 10 years.  

 Current wheezing Current asthma 

 
Odds ratio 

(95%CI) 

Odds ratio 

(95%CI) 

Early pregnancy   

   SBP 1.05 (0.99, 1.11) 1.05 (0.99, 1.12) 

   DBP 1.01 (0.94, 1.09) 1.03 (0.96, 1.12) 

   MAP 1.04 (0.96, 1.12) 1.06 (0.97,1.14) 

Mid pregnancy    

   SBP 0.99 (0.87, 1.12) 1.03 (0.90, 1.18) 

   DBP 0.90 (0.79, 1.03) 0.94 (0.82, 1.09) 

   MAP 0.93 (0.81, 1.06) 0.97 (0.84, 1.12) 

Late pregnancy    

   SBP 1.13 (0.99, 1.28) 1.16 (1.01, 1.33)* 

   DBP 1.11 (0.98, 1.26) 1.11 (0.97, 1.27) 

   MAP 1.13 (1.00, 1.29) 1.15 (1.00, 1.32)* 

   

Values are Odds ratio’s (95% confidence interval) from logistic binary and multinomial 

regression models. Models were adjusted for possible confounders: maternal age,  

maternal ethnicity, pre-pregnancy BMI, educational level, nulliparity, smoking habits  

during pregnancy, folic acid use and child’s sex. *p-value < 0.05. 

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial pressure 

(MAP). 
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Table S8. Associations of early pregnancy blood pressure and hypertensive diseases with 

childhood lung function, and interaction of potential effect modifiers 

 Lung function 

Z-score 

Pinteraction 

 

SBP   

Maternal atopy or asthma FEV1/FVC 0.89 

 FEF75 0.22 

   

Inhalant allergies at child’s age 10 

years 

FEV1/FVC 0.52 

 FEF75 0.93 

   

Doctor-diagnosed eczema in the past 

12 months at age 10 years 

FEV1/FVC 0.46 

 FEF75 0.65 

   

Gestational age adjusted birth weight FEV1/FVC 0.82 

 FEF75 0.82 

   

Gestational age at birth  FEV1/FVC 0.24 

 FEF75 0.22 

   

DBP   

Maternal atopy or asthma FEV1/FVC 0.22 

 FEF75 0.90 
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Inhalant allergies at child’s age 10 

years 

FEV1/FVC 0.91 

 FEF75 0.88 

   

Doctor-diagnosed eczema in the past 

12 months at age 10 years 

FEV1/FVC 0.20 

 FEF75 0.83 

   

Gestational age adjusted birth weight FEV1/FVC 0.79 

 FEF75 0.19 

   

Gestational age at birth  FEV1/FVC 0.31 

 FEF75 0.61 

   

MAP   

Maternal atopy or asthma FEV1/FVC 0.45 

 FEF75 0.64 

   

Inhalant allergies at child’s age 10 

years 

FEV1/FVC 0.73 

 FEF75 0.94 

   

Doctor-diagnosed eczema in the past 

12 months at age 10 years 

FEV1/FVC 0.23 

 FEF75 0.74 

   

Gestational age adjusted birth weight FEV1/FVC 0.96 
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Pinteraction: P-value for the statistical interaction of early pregnancy blood pressure and 

hypertensive disorders for lung function measures with effect modifiers. 

Systolic blood pressure (SBP), Diastolic blood pressure (DBP), Mean arterial pressure 

(MAP) 

 FEF75 0.34 

   

Gestational age at birth  FEV1/FVC 0.24 

 FEF75 0.39 

Hypertensive disorders   

Maternal atopy or asthma FEV1/FVC 0.30 

 FEF75 0.82 

   

Inhalant allergies at child’s age 10 

years 

FEV1/FVC 0.59 

 FEF75 0.96 

   

Doctor-diagnosed eczema in the past 

12 months at age 10 years 

FEV1/FVC 0.75 

 FEF75 0.85 

   

Gestational age adjusted birth weight FEV1/FVC 0.15 

 FEF75 0.24 

   

Gestational age at birth  FEV1/FVC 0.53 

 FEF75 0.64 
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FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; FEF75, forced 

expiratory flow at 75% of FVC.  
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Table S9. Associations of early pregnancy blood pressure and hypertensive diseases with 

current asthma at age 10 years, and interaction of potential effect modifiers 

 

 Current asthma (Odds 

ratio) 

 Pinteraction 

SBP  

Maternal atopy or asthma 0.76 

  

Inhalant allergies at child’s age 10 years 0.29 

  

Doctor-diagnosed eczema in the past 12 

months at age 10 years 

0.40 

  

Gestational age adjusted birth weight 0.84 

  

Gestational age at birth  0.60 

  

DBP  

Maternal atopy or asthma 0.82 

  

Inhalant allergies at child’s age 10 years 0.07 

  

Doctor-diagnosed eczema in the past 12 

months at age 10 years 

0.84 
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Gestational age adjusted birth weight 0.15 

  

Gestational age at birth  0.87 

  

MAP  

Maternal atopy or asthma 0.77 

  

Inhalant allergies at child’s age 10 years 0.09 

  

Doctor-diagnosed eczema in the past 12 

months at age 10 years 

0.62 

  

Gestational age adjusted birth weight 0.38 

  

Gestational age at birth  0.36 

  

  

Hypertensive disorders  

Maternal atopy or asthma 0.57 

  

Inhalant allergies at child’s age 10 years 0.12 

  

Doctor-diagnosed eczema in the past 12 

months at age 10 years 

0.03* 

  

Gestational age adjusted birth weight 0.58 
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Pinteraction: P-value for the statistical interaction of early pregnancy blood pressure and 

hypertensive disorders for Current asthma at age 10 years with effect modifiers. 

Systolic blood pressure (SBP), Diastolic blood pressure (DBP), Mean arterial pressure 

(MAP) 

*P-value < 0.05, however, due to multiple testing, this is not significant. 

  

Gestational age at birth  0.98 
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Table S10. Baseline characteristics of mothers and their children in complete cases and imputed dataset.  

 Original data  Imputed data 

Maternal characteristics n=4,894 n=4,894 

Age (years)1 30.7 (4.8) 30.7 (4.8) 

Ethnicity, western 65.9 (3,173) 65.4 (3,201) 

   Missing, %(n)2 1.7 (81) - 

Body mass index (kg/m2)3 23.7 (18.8-35.6) 23.7 (18.8-35.7) 

   Missing, %(n)2 0.6 (30) - 

Educational level, higher 50.1 (2,342) 49.2 (2,408) 

   Missing, %(n)2 4.5 (222) - 

Nulliparity 62.5 (3,046) 62.3 (3,049) 

   Missing, %(n)2  0.5 (22) - 

Psychological distress, yes 8.1 (331) 9.2 (448) 

   Missing, %(n)2 16.1 (790) - 

Smoking during pregnancy   

   No 75.4 (3,334) 74.6 (3.650) 

   Yes – stopped 8.4 (409) 9.5 (465) 

   Yes – continued 13.9 (678) 15.9 (779) 

   Missing, %(n)2 9.7 (473) - 

Folic acid use   

   No  20.9 (793) 22.5 (1,101) 

   Start before 10 weeks  32.2 (1224) 32.5 (1,593) 

   Preconception start  46.9 (1,781) 45.0 (2,200) 

   Missing, %(n)2 22.4 (1,096) - 

Caesarean section, yes 12.8 (582) 13.0 (637) 

   Missing, %(n)2 7.2 (351) - 

History of asthma or atopy, yes 40.0 (1,625) 41.1 (2.013) 
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   Missing, %(n)2 17.0 (830) - 

Children’s characteristics   

Sex, female 50.4 (2,467) 50.4 (2,467) 

Birth weight (grams)1 3428 (553) 3428 (553) 

   

Gestational age at birth (weeks)3 40.1 (35.7-42.4) 40.1 (35.7-42.4) 

Inhalant allergies, yes  33.8 (1,147) 34.2 (1,673) 

   Missing, %(n)2 30.8 (1,505) - 

Current eczema, yes 7.3 (281) 9.0 (439) 

   Missing, %(n)2 21.0 (1,026) - 

Eczema ever6, yes 23.2 (874) 26.7 (1,308) 

   Missing, %(n)2 23.1 (1,129) - 

   

Values are valid percentages (absolute numbers), 1means (SD) or 2percentages (absolute 

numbers) or 3medians (95% range).  
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Table S11. Sensitivity analysis. Multivariate analysis of maternal blood pressure and hypertensive disorders during pregnancy with spirometry 

in children at age 10 years in complete case dataset. 

 Spirometry 

 FEV1 FVC FEV1/FVC FEF25-75 FEF75 

 Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) Z-score (95%CI) 

Early pregnancy      

   SBP -0.00 (-0.02, 0.01) 0.01 (-0.00, 0.03) -0.02 (-0.03, -0.01)* 0.01 (-0.03, 0.00) -0.00 (-0.02, 0.02) 

   DBP -0.02 (-0.04, 0.00) -0.01 (-0.02, 0.01) -0.02 (-0.04, -0.01)* -0.02 (-0.04, 0.00) -0.01 (-0.03, 0.02) 

   MAP -0.01 (-0.03, 0.01) 0.00 (-0.02, 0.02) -0.03 (-0.05, -0.01)* -0.02 (-0.04, 0.00)* -0.00 (-0.03, 0.02) 

Mid pregnancy      

   SBP -0.01 (-0.02, 0.01) 0.00 (-0.01, 0.02) -0.01 (-0.03, 0.00) 0.01 (-0.02, 0.00) -0.00 (-0.02, 0.01) 

   DBP -0.02 (-0.04, -0.00)* -0.02 (-0.03, 0.00) -0.01 (-0.03, 0.01) -0.01 (-0.03, 0.01) -0.01 (-0.03, 0.01) 

   MAP -0.02 (-0.04 ,0.00) -0.01 (-0.03, 0.01) -0.01 (-0.03, 0.00) -0.02 (-0.03, 0.00) -0.01 (-0.03, 0.02) 

Late pregnancy      

   SBP -0.00 (-0.02, 0.01) 0.01 (-0.01, 0.02) -0.02 (-0.03, -0.00)* 0.01 (-0.02, 0.00) -0.01 (-0.01, 0.02) 

   DBP -0.01 (-0.03, 0.00) -0.01 (-0.03, 0.01) -0.01 (-0.02, 0.01) 0.01 (-0.02, 0.01) -0.00 (-0.02, 0.02) 

   MAP -0.01 (-0.03, 0.01) -0.00 (-0.02, 0.01) -0.01 (-0.03, 0.00) 0.01 (-0.03, 0.01) -0.01 (-0.01, 0.03) 
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Hypertensive 

disorder 

     

   None reference reference reference reference reference 

   GH 0.04 (-0.11, 0.20) 0.04 (-0.10, 0.19) 0.02 (-0.13, 0.17) 0.01 (-0.14, 0.15) -0.01 (-0.18, 0.16) 

   PE/ HELLP -0.15 (-0.37, 0.07) -0.09 (-0.31, 0.12) -0.07 (-0.28, 0.15) -0.10 (-0.30, 0.11) -0.11 (0.35, 0.14) 

      

Values reflect the change in Z-score (95% confidence interval) from linear regression models. The Z-scores of spirometry are standardized by 

fetal sex, age, ethnicity and height. Maternal blood pressure is analysed per 5mmHg. Models were adjusted for possible confounders: maternal 

age, maternal ethnicity, pre-pregnancy BMI, educational level, nulliparity, smoking habits during pregnancy, folic acid use and child’s sex. *p-

value < 0.05. 

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial pressure (MAP), Gestational hypertension (GH), 

Preeclampsia/ Haemolysis Elevated liver enzymes Low platelets (PE/ HELLP). 
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Table S12. Sensitivity analysis. Multivariate analysis of maternal blood pressure and 

hypertensive disorders during pregnancy with current wheezing or asthma at age 10 years in 

complete case dataset. 

 Current wheezing Current asthma 

 
Odds ratio 

(95%CI) 

Odds ratio 

(95%CI) 

Early pregnancy   

   SBP 1.05 (1.01, 1.10)* 1.03 (0.98, 1.09) 

   DBP 1.04 (0.99, 1.11) 1.00 (0.93, 1.07) 

   MAP 1.06 (1.00, 1.12)* 1.02 (0.95, 1.10) 

Mid pregnancy   

   SBP 1.00 (0.96, 1.04) 0.98 (0.93, 1.03) 

   DBP 1.02 (0.97, 1.07) 0.93 (0.87, 1.00) 

   MAP 1.01 (0.96, 1.06) 0.94 (0.88, 1.01) 

Late pregnancy   

   SBP 1.04 (1.00, 1.08) 1.04 (0.99, 1.09) 

   DBP 1.06 (1.01, 1.11)* 1.02 (0.96, 1.09) 

   MAP 1.07 (1.01, 1.12)* 1.04 (0.97, 1.11) 

Hypertensive 

disorder 
  

   None Reference Reference 

   GH 0.95 (0.63, 1.42) 0.86 (0.49, 1.50) 

   PE/ HELLP 0.69 (0.35, 1.36) 0.96 (0.43, 2.13) 

   

Values are Odds ratio’s (95% confidence interval) from logistic binary and multinomial 

regression models. Maternal blood pressure is analysed per 5mmHg. Models were adjusted 
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for possible confounders: maternal age, maternal ethnicity, pre-pregnancy BMI, educational 

level, nulliparity, smoking habits during pregnancy, folic acid use and child’s sex. *p-value < 

0.05. 

Abbreviations: Systolic blood pressure (SBP), Diastolic blood pressure (DBP),  Mean arterial 

pressure (MAP), Gestational hypertension (GH), Preeclampsia/ Haemolysis Elevated liver 

enzymes Low platelets (PE/ HELLP). 

 


