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ABSTRACT

Objective 

Investigating the association of preeclampsia and gestational hypertension with 

psychosocial stress in the first half of pregnancy.

Design Prospective community-based cohort study 

Setting Amsterdam, The Netherlands

Population 

Between January 2003 and March 2004 all pregnant Amsterdam women (n= 12 377) 

were invited to fill out a questionnaire with sociodemographic and psychosocial variables 

(response rate 67%). Only nulliparous women with a singleton pregnancy, who completed 

the questionnaire before 24 weeks, and delivered after 24 weeks, were included.

Methods 

A postpartum questionnaire was used to gather information on hypertension or proteinuria. 

If this questionnaire was not available the national obstetric register was used for pregnancy 

outcome. Medical files were examined for women with hypertension and/ or proteinuria 

to confirm the diagnosis of pre-eclampsia and gestational hypertension according to the 

International Society for the Study of Hypertension in Pregnancy guidelines. Psychosocial 

stress was defined as work stress (Work Experience and Appreciation Questionnaire partly 

based on the Job Content Instrument of Karasek et al.), anxiety (the State-Trait Anxiety 

Inventory, STAI), depression (Center for Epidemiological Studies Depression Scale, CES-

D) and pregnancy related anxiety (PRAQ-R). The association of psychosocial stress with 

the incidence of preeclampsia and gestational hypertension was explored by multivariate 

analysis adjusted for sociodemographic and medical confounders.

Main outcome measures Incidence of preeclampsia and gestational hypertension.

Results 

3679 women were included. The incidence of preeclampsia and gestational hypertension 

was respectively 3.5% and 4.4%. Work stress, anxiety, pregnancy related anxiety or 

depression had no effect on the incidence of preeclampsia or gestational hypertension. 

Conclusion 

Psychosocial stress in the first half of pregnancy does not influence the incidence of 

preeclampsia and gestational hypertension in nulliparous women.
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INTRODUCTION 

Hypertensive disorders of pregnancy are a major cause of maternal and fetal mortality 

and morbidity, and affect approximately 8% of all pregnancies.1 Although risks for adverse 

events are largest in case of pre-eclampsia, gestational hypertension too is associated 

with maternal and fetal mortality and morbidity.

The precise pathogenesis of preeclampsia and gestational hypertension is unknown. The 

origin is thought to be associated with abnormal placentation early in pregnancy, which 

may be caused by immunological, genetic or environmental factors.1 Maternal factors 

like increased age, obesity, chronic hypertension, diabetes mellitus, renal and connective 

tissue diseases are all known to be associated with both preeclampsia and gestational 

hypertension. It is still unclear whether preeclampsia, gestational hypertension and 

haemolysis, elevated liver enzymes, low platelet count (HELLP) syndrome are different 

stages of the same disorder or related, yet different syndromes.2;3 Here we focus on 

the claimed association between psychosocial stress of the mother and hypertensive 

disorders of pregnancy.4-8 Stress activates the hypothalamus- pituitary- adrenal cortex 

system (HPA) which in turn increases in levels of corticosteroids and catecholamines. 

Stress also activates the sympathetic nervous system and affects the immune system.9;10 

Increased levels of corticotrophin releasing hormone 11 and increased sympathetic activity 

have been observed in women with preeclampsia and gestational hypertension.12-14 

Because psychosocial stress is, in part, an external factor, which could be mediated by 

intervention, it is relevant to obtain more knowledge on the association with preeclampsia 

and gestational hypertension. 

This study investigates the association of psychosocial stress early in pregnancy and the 

development of hypertensive disorders later in pregnancy in a prospective cohort of 

nulliparous women and compares preeclampsia and gestational hypertension to assess 

possible dissimilarities in origin.

METHODS

Study population

The present study is part of the Amsterdam Born Children and their Development study 

(ABCD-study).15 This prospective community-based study examined the relationship 

between various lifestyles during pregnancy and pregnancy outcome in a multicultural 

population. Between January 2003 and March 2004, 12 381 Amsterdam women who 

attended antenatal care for their first check-up were approached by their obstetric caregiver 
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to participate in the study. Within 2 weeks a questionnaire (pregnancy questionnaire) on 

sociodemographic characteristics, medical history, psychosocial stress and lifestyle was 

sent to the pregnant women to be filled out at home and returned by prepaid mail. All 

nulliparous women with singleton pregnancy, who filled out the pregnancy questionnaire 

before 24 weeks gestational age, and who delivered after 24 weeks were included.

Pregnancy outcome, infant gender, birth weight and gestational age were additionally 

obtained from a second questionnaire (infant questionnaire) who completed 3-5 months 

after delivery and the Youth Health Care of the Municipal Health Service registry in 

Amsterdam. In case no infant questionnaire was filled out information about pregnancy 

outcome was gathered from the National Obstetric Register. In the women who were 

registered as having hypertension and/ or proteinuria we verified from medical records 

if the diagnosis was gestational hypertension or preeclampsia according to the criteria 

of the International Society for the Study of Hypertension in Pregnancy.16 Five percent of 

the women in the control group were randomly selected for verification of data from their 

medical records. The study protocol was approved by the medical ethical committees of 

all Amsterdam hospitals and the Municipal Privacy Protection Committee of Amsterdam. 

Participation and permission for data retrieval rested on written consent. 

Definitions of hypertensive disorders

Gestational hypertension was defined as a diastolic pressure ≥ 90 mmHg after 20 weeks 

in a previously normotensive woman. Preeclampsia was defined by the combination 

of gestational hypertension and proteinuria ≥ 0.3 g/ 24 h or dipstick ≥ ++ after 20 

weeks gestation, according to the International Society for the Study of Hypertension in 

Pregnancy guidelines.16 Women with chronic hypertension who had a diastolic pressure 

≥ 90 mmHg after 20 weeks gestation were included in the gestational hypertension 

group. Superimposed preeclampsia was defined as de novo proteinuria ≥ 0.3 g/ 24 

h or dipstick ≥ ++ after 20 weeks gestation together with a diastolic pressure ≥ 90 

mmHg in women with chronic hypertension. Chronic hypertension was defined as a 

systolic pressure ≥140 mmHg and/or diastolic pressure ≥ 90 mmHg or the necessity for 

antihypertensive treatment before pregnancy or before 20 weeks gestational age. 

Measurement of psychosocial stress

Psychosocial stress was decomposed into four main components; work stress, depression, 

anxiety and pregnancy-related anxiety, with all concepts measured by internationally 

accepted instruments. Work stress was examined using four variables: total working 

hours, workload, work control and job strain. Total working hours was defined as the 

weekly hours of paid work which was categorized in ‘no work’ ‘<32 h’ and ‘≥ 32 h’. 

Workload was measured using three scales and workcontrol using one scale of the Work 
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Experience and Appreciation Questionnaire of Van Veldhoven et al.17, partly based on 

the Job Content Instrument of Karasek et al.18 The scales used were pace of work (11 

items), mental work load (7 items), physical work load (7 items) and job control (11 

items). Items were scored on a four-point-scale (0=never, 1=sometimes, 2=often and 

3=always). The reported working hours were used as a separate variable. The scores 

for workload and workcontrol were trichotomised into three categories, for workload: 

low (< 50th percentile) moderate (between 50th and 90th percentile) and high (>90th 

percentile), for workcontrol: high (> 50th percentile), moderate (between 10th and 50th 

percentile) and low (< 10th percentile). Jobs that are high in workload (>P90) and low 

in control (<P10) are presumed to give the most stress (job strain) and negative health 

effects.19 Women with high workload and low or moderate workcontrol were defined as 

having high job strain, women with low workload and high or moderate control as low 

job strain and al remaining women as moderate job strain. The total score of the three 

mood scales were all trichotomised round the 50th and 90th percentiles to create three 

categories: low, moderate and high. 

Depressive symptoms were measured by the Dutch version (validated by Hanewald)20 of 

the Center for Epidemiological Studies Depression Scale (CES-D)21. The 20-item CES-D 

scale assesses the self-reported frequency of depressive symptoms experienced over the 

past week. Items were scored on a four-point scale (0= (almost) never, 1=sometimes, 

2=often and 3=very often). 

The Dutch version of the State-Trait Anxiety Inventory (STAI) was used to measure anxiety 

symptoms22. The state anxiety scale consists of 20 items and asks subjects to indicate 

how they felt in the past week. Subjects rated each item on a four-point scale (0= almost 

never, 1=sometimes, 2=often and 3=very often). 

Anxiety and specific fears related to pregnancy were measured by three scales developed 

by Huizink et al.23 and based on the revised version of the Pregnancy Related Anxiety 

Questionnaire (PRAQ-R) of Van den Bergh.24 The scales used were ‘fear of giving birth’ 

(three items), ‘fear of bearing a handicapped child’ (four items) and ‘concern about 

one’s appearance’ (three items). Items were scored on a four-point scale (4=very true, 

3=not true, 2=true, 1=certainly not true).

In this study internal consistencies (Cronbachs’alphas) were 0.90 for the depression 

scale, 0.94 for the anxiety scale, 0.81 for the total pregnancy related anxiety scale, 0.85 

for the total work load scale and 0.92 for the control scale. 

Characteristics and Covariates

Covariates were decomposed in two categories; sociodemographic and medical 

covariates. Sociodemographic covariates are maternal age, education, marital status and 
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ethnicity. Medical covariates included pre-pregnancy body mass index (BMI), smoking 

during pregnancy, previous miscarriage/ abortion, chronic hypertension, diabetes and 

vaginal haemorrhage during pregnancy. Maternal age, gestational age (based on 

routine first trimester ultrasound examination or, if unavailable, on the timing of the last 

menstrual period), birth weight and infant gender, were obtained from the Youth Health 

Care registration of the Municipal Health Service in Amsterdam. All other variables 

were self reported and defined as follows: maternal education (years of education after 

primary school; 3 categories: < 5 years; 5-10 years; > 10 years), marital status (married/

cohabiting or single) and ethnicity (Caucasian, black, Turkish/Moroccan and other 

countries). Pre-pregnancy BMI was calculated using weight and height. Missing data on 

pregravid maternal weight (about 5% compared to 1% general missing) were formally 

imputed by models using maternal length and parity data, retaining the variability of 

the data. Smoking during pregnancy (yes or no), previous miscarriage/ abortion (yes or 

no), vaginal haemorrhage during pregnancy (yes or no). Women were asked if they had 

hypertension, diabetes mellitus or other disease during their pregnancy and if they used 

medication. This was classified according to the International Classification for Primary 

Care. If women used medication for a specific disease but did not fill in this disease (e.g. 

insulin) they were classified as having the associated disease (diabetes). 

Statistical analysis

We estimated the effects of psychosocial stress for all seven variables of psychosocial 

stress separately by predefined explorative logistic regression models, with increasing 

levels of adjustment. First univariate analysis was applied for each variable to estimate the 

unadjusted effects. Subsequently multivariate logistic regression was performed to adjust 

for medical covariates. Those medical covariates that were statistically significant in this 

analysis were combined with the sociodemographic covariates in a second multivariate 

logistic analysis. The selection of covariates that influenced the model significantly was 

performed by back step procedure with the p value for entry set at 0.05 and for removal 

at 0.10. 

For all work-related stress variables employed women with the least heavy working 

condition were taken as the reference category, while unemployed women were taking 

as a separate category. For anxiety, depression and pregnancy related anxiety; women 

with the least anxiety/depressive feelings were taken as the reference category. The level 

of significance used was p<0.05. Statistical calculations were performed with SPSS 

12.0.2(SPSS Inc.Chicago, IL).
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Figure 1. Inclusion
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RESULTS

In total, 12 373 women were invited for the ABCD-study and 8266 women returned the 

questionnaire (response rate 67%). 3679 women were included in our study according 

to our selection criteria (see figure 1). The median gestational age at completing 

the pregnancy questionnaire was 15.6 weeks (quartiles 14.0-17.3). The diagnosis 

preeclampsia or gestational hypertension could not be confirmed in the medical files in 

300 of the 599 women, who were registered as hypertensive disorder in the National 

Obstetrics Register, or who indicated this in the second questionnaire. These women were 

allocated to the control group. The medical records of the randomly selected women in 

the control group (n=190) confirmed correct allocation to the control group. Thirteen 

files could not be traced and these women were allocated to the control group (Figure 1). 

Table 1. Sociodemographic and medical characteristics of included women.
Total group Controls PE GH

N (%) 3679(100) 3390 (92.1) 128 (3.5) 161 (4.4)
Birth weight (g) 3381 ± 557 3397 ± 530 2875 ± 979 3380 ± 561

Gestational age (days) 278 ± 14 278 ± 14 264 ± 22   278 ± 13

Age (years) 29.9 ± 5.1 29.8 ± 5.1 31.6 ± 5.0  30.9 ± 4.7

Etnicity 

-Caucasian 2461 (100) 2250 (91.4) 91 (3.7) 120 (4.9)

-Black 157 (100) 148 (94.3) 4 (2.5)     5 (3.2)

-Turkish/Moroccan 347 (100) 324 (93.4)    9 (2.6)   14 (4.0)

- Other 712 (100) 666 (93.5)  24 (3.4)   22 (3.1)

Education N (%)

-0-5 years 557 (100) 527 (94.6)  17 (3.1)  13 (2.3)

-6-10 years 1445 (100) 1324 (91.6)  48 (3.3)  73 (5.1)

->10 years 1651 (100) 1514 (91.7)  63 (3.8)  74 (4.5)

Marriage/ co-habitation N (%)

no 497 (100) 471 (94.8)  10 (2.0)  16 (3.2)

BMI (kg/m2) 22.6 ± 3.7 22.4 (3.6)   23.7 (4.4)   24.5 (4.1)

Chronic hypertension N (%)

yes 92 (100) 56 (60.9)  21 (22.8)  15 (16.3)

Diabetes N (%)

yes 19 (100) 16 (84.2)    1 (5.3)    2 (10.2)

Smoking in pregnancy N (%)

yes 343 (100) 329 (94.8)  10 (2.9)     8 (2.3)

Miscarriage/ abortion N (%)

yes 969 (100) 890 (91.8)  30 (3.1)   49 (5.1)

Hemorrhage N (%)
yes 431 (100) 404 (93.7) 15 (3.5) 12 (2.8)

Data are expressed as mean ± SD or n (%)
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The incidence of preeclampsia was 3.5% and 4.4% of the women had gestational 

hypertension. Women in the preeclampsia group were older than those in the control 

group and both women in the preeclampsia and gestational hypertension group had a 

higher pre-pregnancy BMI and had more often chronic hypertension. Fewer women in 

the preeclampsia group were married or lived with a partner (Table 1).

Table 2. Odds ratio’s with 95% confidence limits for preeclampsia (PE) of psychosocial stress, 
calculated by univariate analysis, by multivariate analysis using Model 1 and Model 2.

Controls(%) PE(%) Univariate effects Multivariate effects 
model 1

Multivariate effects 
model 2

Working hours
No work 24.5 14.4 0.53(0.29-0.97)* 0.49 (0.26-0.89)* 0.58 (0.30-1.11)

< 32 19.5 21.6 1 1 1

≥ 32 h 66.0 64.0 1.04 (0.67-1.63) 1.01 (0.64-1.60) 0.93 (0.59-1.49)

Workload

No work 24.5 14.3 0.61 (0.35-1.06) 0.54 (0.31-0.96)* 0.69 (0.38-1.27)

Low 35.6 34.1 1 1 1

Moderate 31.9 39.7 1.30 (0.86-1.97) 1.17 (0.76-1.80) 1.16 (0.75-1.78)

High  8.0 11.9 1.60 (0.88-2.92) 1.46 (0.78-2.72) 1.76 (0.94-3.29)

Workcontrol

No work 24.6 14.3 0.53 (0.31-0.92)* 0.49 (0.28-0.87)* 0.66 (0.36-1.21)

High 36.5 39.7 1 1 1

Moderate 30.5 32.5 0.98 (0.64-1.49) 0.99 (0.68-1.29) 1.07 (0.69-1.65)

Low  8.4 13.5 1.49 (0.85-2.62) 1.25 (0.68-2.29) 1.51 (0.81-2.82)

Jobstrain

No work 24.6 14.3 0.62 (0.35-1.09) 0.55 (0.31-0.99)* 0.71 (0.38-1.32)

Low 33.1 31.2 1 1 1

Moderate 36.7 48.0 1.39 (0.92-2.91) 1.27 (0.83-1.93) 1.27 (0.83-1.95)

high  5.6  6.5 1.36(0.65-2.85) 1.24 (0.58-2.66) 1.61 (0.75-3.49)

Anxiety

Low 45.9 50.0 1 1 1

Moderate 40.8 37.5 0.82 (0.56-1.20) 0.74 (0.49-1.10) 0.86 (0.57-1.30)

High 13.3 12.5 1.08 (0.61-1.91) 0.95 (0.52-1.75) 1.38 (0.74-2.58)

Depression

Low 46.5 50.4 1 1 1

Moderate 42.7 37.0 0.80 (0.55-1.18) 0.76 (0.51-1.13) 0.86 (0.58-1.29)

High 10.8 12.6 1.06 (0.60-1.85) 0.85 (0.46-1.56) 1.29 (0.68-2.42)

Pregnancy related anxiety

Low

Moderate 46.3 50.0 1 1 1

High 42.5 38.1 0.83 (0.57-1.22) 0.80 (0.54-1.19) 0.82 (0.55-1.22)

11.2 11.9 0.98 (0.55-1.73) 0.91 (0.50-1.65) 1.13 (0.61-2.07)
Model 1:Adjusted for BMI, chronic hypertension, diabetes mellitus, smoking in pregnancy, previous 
miscarriage/ abortion and haemorrhage; Model 2:Model 1 + additional adjusted age, ethnicity, 
education and marriage/ co-habitation; *significance level <0.05
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Working, irrespective of the duration, was associated with approximately twice the 

risk for preeclampsia and gestational hypertension in comparison to not working in 

univariate analysis. If high or moderate work control was present, risks were similar to not 

working. Low work control increased the risks considerably (pre-eclampsia about 3 times 

Table 3. Odds ratio’s with 95% confidence limits for gestational hypertension (GH) of psychosocial 
stress, calculated by univariate analysis, by multivariate analysis using Model 1 and Model 2.

Controls (%) GH(%) Univariate effects Multivariate effects 
model 1

Multivariate effects 
model 2

Working hours
No work 24.5 15.0 0.63 (0.37-1.10) 0.58 (0.33-1.04) 0.72 (0.40-1.31)

< 32 h 19.5 18.8 1 1 1

≥ 32 h 66.0 66.2 1.24 (0.82-1.88) 1.30 (0.84-2.00) 1.22 (0.79-1.89)

Workload

No work 24.5 15.1 0.57 (0.35-0.92)* 0.50 (0.30-0.82)** 0.66 (0.39-1.14)

Low 35.6 38.4 1 1 1

Moderate 31.9 38.4 1.12  (0.78-1.61) 1.09 (0.75-1.59) 1.11 (0.76-1.61)

High  8.0 8.1 0.97 (0.53-1.81) 0.86 (0.44-1.65) 0.97 (0.50-1.88)

Workcontrol

No work 24.6 15.1 0.52 (0.32-0.83)* 0.45 (0.27-0.73)* 0.60 (0.35-1.03)

High 36.5 43.4 1 1 1

Moderate 30.5 33.4 0.92 (0.63-1.32) 0.89 (0.61-1.30) 0.93 (0.64-1.37)

Low  8.5 8.1 0.82 (0.45-1.51) 0.71 (0.37-1.35) 0.83 (0.43-1.59)

Jobstrain

No work 24.6 15.1 0.58 (0.35-0.94)* 0.50 (0.30-0.83)** 0.67 (0.39-1.16)

Low 33.1 35.3 1 1 1

Moderate 36.7 43.3 1.11 (0.77-1.59) 1.08 (0.77-1.57) 1.11 (0.77-1.61)

high  5.6 6.3 1.05 (0.53-2.09) 0.87 (0.41-1.84) 1.03 (0.48-2.20)

Anxiety

Low 45.9 48.5 1 1 1

Moderate 40.8 39.1 0.97 (0.69-1.36) 0.84 (0.59-1.19) 0.95 (0.66-1.36)

High 13.3 12.4 1.21 (0.73-2.01) 1.11 (0.65-1.89) 1.46 (0.84-2.54)

Depression

Low 46.5 49.1 1 1 1

Moderate 42.7 38.5 0.86 (0.61-1.20) 0.78 (0.55-1.11) 0.85 (0.60-1.22)

High 10.8 12.4 1.07 (0.65-1.78) 0.87 (0.51-1.51) 1.19 (0.67-2.11)

Pregnancy related anxiety

Low

Moderate 46.3 44.7 1 1 1

High 42.5 41.6 1.01   (0.72-1.43) 0.96 (0.67-1.36) 0.99 (0.69-1.41)
11.2 13.7 1.25 (0.77-2.05) 1.18 (0.71-1.96) 1.15 (0.87-2.47)

Model 1:Adjusted for BMI, chronic hypertension, diabetes mellitus, smoking in pregnancy, previous 
miscarriage/ abortion and haemorrhage; Model 2:Model 1 + additional adjusted age, ethnicity, 
education and marriage/ co-habitation;  * significance level <0.05; **significance level <0.01
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Table 4. Odds ratios of associated factors for preeclampsia and gestational hypertension 
compared with the controls. 

Pre-eclampsia Significance Gestational 
Hypertension

Significance

Age (year) 1.09 (1.04-1.14) <0.001 1.04(0.99-1.08) 0.08
Ethnicity  

-Caucasian 1 1

-Black 0.86 (0.25-2.95) 0.81 0.67 (0.20-1.58) 0.43

-Turkish/Moroccan 1.08 (0.49-2.40) 0.85 1.04 (0.53-2.03) 0.91

- Other 0.98 (0.60-1.61) 0.95 0.66 (0.41-1.08) 0.10

Education 

-0-5 years 1 1 1

-6-10 years 0.91 (0.48-1.71) 0.612 2.19 (1.12-2.27) 0.22

->10 years 1.00 (0.52-1.93) 0.847 2.01 (0.99-4.06) 0.052

Not married/ co-habitation 0.38 (0.18-0.81) 0.01 0.72 (0.41-1.29) 0.27

BMI (kg/m2) 1.07 (1.03-1.11) 0.002 1.12 (1.09-1.15) <0.001

Chronic hypertension 12.51 (6.95-22.53) <0.001 5.80 (3.00-11.22) <0.001

Diabetes 0.79 (0.91-6.86) 0.83 1.51 (0.29-7.60) 0.62

Smoking in pregnancy 1.08 (0.56-2.21) 0.76 0.60 (0.29-1.26) 0.18

miscarriage/ abortion 0.77 (0.49-1.20) 0.25 1.37 (0.95-1.97) 0.91
Haemorrhage 0.94 (0.54-1.67) 0.85 0.55 (0.30-1.01) 0.053

Odds ratio’s adjusted for all the other variables in table

and gestational hypertension about 2 times). Any grade of job strain was associated 

with approximately twice the risk for preeclampsia and gestational hypertension in 

comparison to not working. No association between the stress components (job strain, 

anxiety, depression or pregnancy-related anxiety) and preeclampsia or gestational 

hypertension remained after adjustment for medical and socioeconomic covariates by 

logistic regression analysis (Table 2 and 3). 

In table 4 the odds ratio’s of the covariates that were used in this analysis are demonstrated. 

Maternal age, high BMI and chronic hypertension contributed significantly to the model 

for preeclampsia and for gestational hypertension. Being single was associated with a 

significant reduction of preeclampsia, but did not contribute to the model for gestational 

hypertension. None of the other confounders contributed significantly to the models, 

although higher education and vaginal bleeding in the first half of pregnancy came close 

to statistical significance in the models for gestational hypertension.
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DISCUSSION 

In this study we found no association of work stress, anxiety, depression or pregnancy-

related anxiety early in pregnancy and the development of gestational hypertension or 

preeclampsia later in pregnancy.

Four studies observed an association of preeclampsia / gestational hypertension with job 

strain in working women.4-6;25 Some of these studies used job title to calculate jobstrain 

rather than individually experienced stress which is regarded as more trustworthy. 4;5 

Although associations in these studies reached statistical significance, the size of their 

effects was small (odds ratio’s between 1.5 and 3) and larger in case-control than in 

cohort studies. Most studies adjusted for confounders, although the set of variables was 

considerably smaller than used in our study. Kurki et al. found a significant association 

of anxiety and depression with preeclampsia.26 They used a questionnaire with one 

question for assessment of anxiety and a modified depression questionnaire which was 

originally designed for psychiatric patients. They found a prevalence of depression of 

30%, while other studies observed a prevalence in pregnant women of approximately 12 

%, which suggest that the questionnaire Kurki et al. used was not suitable for population 

studies.27 A recent study by Leeners et al. found a significant effect of emotional stress 

in pregnancy on the incidence of hypertensive disorders of pregnancy (OR 1.6 CI 1.15-

2.9). In this retrospective case-control study a recall bias can not be excluded. The 

emotional stress level experienced during the pregnancy by the women with hypertensive 

disorders of pregnancy could be influenced by the disease and the experienced stress 

from hospital admissions and treatment. Similar to our study, two other prospective 

studies did not observe an association between depression or anxiety and hypertensive 

complications.28;29 Sikkema et al. also used the STAI and PRAQ-R while Andersson et al. 

used The Primary Care Evaluation of Mental disorders system, a questionnaire validated 

for use in primary care settings.

One of the strong points of our study was that we investigated prospectively four main 

components of psychosocial stress by use of well-validated questionnaires and in the 

beginning of pregnancy, as it is assumed that the preclinical origin of hypertensive 

disorders of pregnancy is situated early in pregnancy.1 On the contrary, we were not 

informed about events later in pregnancy. However, it has been described that feelings of 

anxiety and depression are stable during pregnancy.30

One of the limitations of our study was that all data about psychosocial stress were self 

reported without clinical verification. This could cause a report bias underestimating or 

exaggerating perceived stress. Possible cultural differences in interpreting questionnaires 

and response style could also cause a cross-cultural bias in our multicultural population. 
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To prevent a report bias in diagnosis we retrieved all medical files of women who reported 

hypertension and/ or proteinuria according to the infant questionnaire or national 

obstetric register to confirm the diagnosis preeclampsia or gestational hypertension. 

There was no pre-eclampsia or gestational hypertension in the randomly selected files of 

the control group.

Although our study group was large, due to the low incidence of preeclampsia and 

gestational hypertension and due to low numbers in the highest work and anxiety 

classification groups, the confidence intervals of the risk estimates are large. Small effects 

could have been overlooked therefore. However, all odds ratio’s are close to 1 and 

the clinical importance appears negligible, even if in a larger study population some 

effects (e.g. no work) might have reached statistically significance. Psychosocial stress 

is therefore not suitable as a target for intervention for prevention of preeclampsia and 

gestational hypertension. 

The covariates that were used in our study to adjust the effect of psychosocial stress on 

the incidence of preeclampsia and gestational hypertension have been well described 

by others and the size of the effects was comparable to what has been reported in 

literature (Table 4).2 In literature both young as well as older mothers are at risk.1;2 The 

mean age of the women in our study was 29.9 years and only 1.8 % was ≤ 18 years. 

This is comparable with the population of the Netherlands and the low incidence of 

teenage pregnancy could explain why only higher maternal age was a risk indicator. 

Why women who were living single had a lower incidence of preeclampsia remains 

unclear. In general, risk factors were comparable between preeclampsia and gestational 

hypertension suggesting a common origin of these two conditions.

The association of psychosocial stress and cardiovascular disease has been well 

described and it is assumed that this effect is mediated through a mechanism involving 

excessive sympathetic nervous system activation.31-33 In women with preeclampsia 

higher levels of cortisol releasing hormone and signs of higher sympathetic activity in 

comparison to women with normal pregnancies have been documented.12-14 However, 

haemodynamic and sympathetic-nerve responses to reflex tests (e.g. paced breathing, 

Valsalva manoeuvre, cold pressor test, isometric hand-grip exercise) did not differ 

between women with or without preeclampsia in these studies. This could implicate that 

sympathetic hyperactivity is associated with the origin of the disease but that this is not 

mediated by external stress. 



112

CONCLUSION

This prospective cohort study could not detect any association between work and 

four major sources of stress (anxiety, depression, pregnancy-related anxiety and job 

strain) in the beginning of pregnancy, and the development with pre-eclampsia or 

gestational hypertension. Apparent univariate associations with a lower incidence of 

preeclampsia and gestational hypertension in women with no work disappeared after 

proper adjustment. The observed covariates were nearly identical for preeclampsia and 

gestational hypertension suggesting a common origin.
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