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ORIGINAL ARTICLE

Long-term follow-up of psychosocial distress after early onset preeclampsia:
the Preeclampsia Risk EValuation in FEMales cohort study

Paula M. C. Mommersteega, Jos�e T. Drostb, Jan Paul Ottervangerb and Angela H. E. M. Maasb,c

aDepartment of Medical and Clinical Psychology, CoRPS – Center of Research on Psychology in Somatic diseases, Tilburg University,
Tilburg, The Netherlands; bDepartment of Cardiology, Isala Klinieken, Zwolle, The Netherlands; cDepartment of Cardiology, Radboud
University Medical Center, Nijmegen, The Netherlands

ABSTRACT
Objective: To examine long-term psychosocial distress in women with a history of early onset
preeclampsia (PE) compared to a comparison group. Methods: Women with and without a his-
tory of early onset PE participating in the ‘Preeclampsia Risk EValuation in FEMales’ (PREVFEM)
study were sent questionnaires, on average 14.1 years (SD¼ 3.2, range 5–23 years) after the index
pregnancy. In total 265 (77%) women with PE and 268 (78%) age-matched women without PE
returned questionnaires (mean age 43.5, SD ¼4.6 years). Group differences were examined on
indicators of psychosocial distress, depressive symptoms, anxiety, fatigue, loneliness, marital qual-
ity, trait optimism and Type D personality, and unadjusted and adjusted for a priori chosen and
study-specific covariates. In secondary analyses, the effect of previously detected hypertension
was examined, as well as pregnancy-related events within the PE group. Results: Women with a
history of PE reported more subsequent depressive symptoms (B¼ 0.70, 95% CI 0.09–1.32,
p¼ 0.026) and more fatigue (B¼ 1.12, 95% CI 0.07–2.18, p¼ 0.037) compared to the non-PE
group, but the differences explained less than 1% of the variance. The differences remained after
adjustment for age, BMI and education level, and additional adjustment for partner, being
unemployed and physical activity. No significant differences were observed for anxiety, loneliness,
marital quality, optimism, or Type D personality. These differences were not explained by four-
year previously measured elevated blood pressure in the PE group. Having had a stillborn child
or early neonatal death during the index pregnancy was associated with higher depressive symp-
toms, anxiety, fatigue, and loneliness in the PE group, but these factors explained only a small
proportion of the variance in these psychosocial distress factors. Conclusion: A history of early PE
is associated with slightly higher levels of depressive symptoms and fatigue on average 14 years
later, but this is unlikely to be of clinical relevance.
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Introduction

Preeclampsia (PE) is a multisystem pregnancy compli-
cation defined as new onset hypertension and protein-
uria after 20 weeks of gestation [1]. The Preeclampsia
Risk EValuation in FEMales (PREVFEM) historic cohort
study showed increased hypertension (OR 3.59, 95% CI
2.48–5.20) on average 10 years after the index preg-
nancy, in women with a history of early onset
(20–32 weeks gestation) PE compared to a comparison
group without PE [2]. Other studies have consistently
shown associations between a history of PE with
cardiovascular outcomes, including hypertension,
diabetes, ischemic heart disease, stroke, and renal
failure, and PE is now an emerging risk factor for
future cardiovascular disease (CVD) [2–8]. It is sug-
gested that PE and CVD share common cardiac risk
factors such as hypertension, obesity, dyslipidemia, and

hyperglycemia/insulin resistance. Psychological factors
representing psychosocial distress have been associ-
ated with cardiovascular risk factors, as well as with
the progression and prognosis of CVD [9]. Recent
guidelines for the prevention of CVD have suggested a
number of core questions representing psychosocial
distress, such as depression, anxiety, fatigue, social iso-
lation, and personality, to be included in future studies
on CVD risk assessment [10]. In this respect, psycho-
social distress may serve as a proxy for cardiovascular
risk [11]. It is currently unknown whether psychosocial
distress is part of a shared risk pathway linking a his-
tory of PE to cardiac risk factors and eventual cardio-
vascular disease development.

PE has been associated with more psychological
problems; studies have shown that women who have
experienced PE report more depressive symptoms,
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anxiety, and posttraumatic stress disorder (PTSD) up to
seven years after their pregnancy [12–15]. In a system-
atic review on this topic, Delahaije and colleagues
described six studies on anxiety, depression, and PTSD
in women following PE. Two studies were prospective
[13, 16], and four utilized a historic cohort [15, 17–19].
Depressive symptoms, PTSD, or anxiety were assessed
a few months up to on average seven years after preg-
nancy. Delahaije and colleagues concluded that the
findings were inconclusive, which warrants further
investigation [14]. Two studies with a follow-up period
of on average seven years show inconsistent findings;
compared to a control group, Gaugler–Senden and col-
leagues reported more PTSD symptoms in those who
had experienced early PE but no differences in depres-
sion [15], whereas Postma and colleagues reported
higher anxiety and depressive symptoms [12].

Delahaije further advised adjustment for potential
confounders such as age, obesity, and socioeconomic
status [14]. On the other hand, pregnancy-related
events such as birthweight or perinatal death can be
considered as intermediate factors, which may be on
the causal pathway between PE and psychological out-
comes [14]. These pregnancy-related events could
explain within group variation on long-term psycho-
social distress. The present study examines psycho-
social distress in women with a history of early onset
PE and a comparison group, 5–23 years (mean 14 years)
after their index pregnancy.

Given the increased risk of PE with cardiovascular
risk factors and cardiovascular disease, and the
acknowledgement of psychosocial factors in CVD, it
could be postulated that the presence of persistent
psychosocial distress after PE is part of a cardiovascular
vulnerability profile. Our primary research question was
to examine whether having a history of early onset PE
was associated with on average 14-year follow-up psy-
chosocial distress when compared to a comparison
group, either unadjusted, and adjusted for covariates.
A secondary research question was whether psycho-
social distress was explained by previously detected
elevated hypertension in the PE group compared to
the comparison group. The final research aim was to
examine pregnancy-related events as intermediate fac-
tors within the PE group with long-term follow-up psy-
chosocial distress. We hypothesized that women in the
PE group, compared to the comparison group, report
increased levels of psychosocial distress. We further
hypothesized that the presence of hypertension was
associated with more psychosocial distress in the PE
group. Finally, we hypothesized that pregnancy-related
events affect long-term follow-up psychosocial distress
in women with a history of early PE.

Methods

Participants and procedure

The present study is a four-year follow-up of the
PREVFEM study [2]. The PREVFEM historical cohort
study was set up in 2009 to examine cardiovascular
risk factors in women with a history of early PE. In
2009, all pregnancies that were registered in the Isala
hospital records between the years 1991 and 2007
were screened for presence (exposure) or absence
(nonexposure) of early onset PE [2,20]. Inclusion criteria
for the PE group were early onset PE as defined
according to the International Society for the Study of
Hypertension in Pregnancy (ISSHP) definition; an ele-
vated diastolic blood pressure�90 mmHg with protein-
uria (�0.3 g/24 h) between 20 and 32 weeks of
gestation during index pregnancy. The non-PE com-
parison group (non-PE) comprised age-matched
women with normotensive pregnancies. Main exclusion
criteria were pregnancy or breast-feeding at the time
of screening in 2009. Eligible women were invited to
participate, and in total, 681 women provided written
informed consent, of which 10 did not participate in
the data collection of 2009.

In 2013, all participants who had provided written
informed consent (N¼ 681) were invited to participate
in the follow-up arm to examine psychosocial distress.
Study coded questionnaires with a prestamped return
envelope were sent in October 2013. In total, 265
(response rate ¼77%; 50% of the initial eligible sam-
ple) women in the PE group and 268 (response rate
¼78%; 33% of the initial eligible sample) women in
the non-PE group responded (Figure 1 Flowchart).
Approval for the study was obtained from the
Institutional Review Board of the Isala Klinieken Zwolle
(METC nr 08.0853).

Psychosocial distress

Questionnaires on psychosocial distress were based
upon the guidelines of the European Society of
Cardiology (ESC) on cardiovascular disease prevention
in clinical practice [10]. The questionnaire included
sociodemographic data (income, education, and work
status), measures of psychological distress (depressive
symptoms, anxiety, and fatigue), measures of (absence
of) social support (marital quality and loneliness), and
two personality scales (optimism and Type D
personality).

Depressive symptoms in the previous two weeks
were measured with the screening instrument PHQ-9.
It comprises 9 items on a 0–3 scale, with a cutoff
score of �5 indicating mild to severe depressive
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symptoms [21]. Cronbach’s alpha in the present study
was 0.83. Anxiety was measured with the GAD-7, a 7-
item scale with a 0–3 scale (Cronbach’s alpha 0.91).
Anxiety is represented with a score of 5 or higher [22].
Fatigue was measured with total (summed) score on
the ‘Fatigue Assessment Scale’ (FAS), 10-item version
on a 1–5 scale, with items 4 and 10 reverse scored
[23]. Cronbach’s alpha was 0.87.

Marital quality was assessed as the total score on
the 6 item, 0–6 scale MMQ6 scale (Cronbach’s alpha
0.91) [24]. Loneliness was assessed with the 10-item
(1–4 scale) UCLA-Revised short (UCLA-R-S) version [25].
Items 2,3,7,9, and 10 are reverse scored, and the total
score indicates more loneliness. Cronbach’s alpha was
0.85 in the present study.

Two personality scales were included: the LOT-12
questionnaire was used to assess dispositional trait
optimism. It comprises 12 items on a 0–4 scale, and
items 3, 8, 9, and 12 are reverse scored. Four filler
items [2,6,7,10] are not included in the total score. A
higher score indicates more dispositional optimism
[26]. Cronbach’s alpha was 0.90. The DS14 measures

Type D personality; 14 items (0–4 scale) measure
negative affectivity (Cronbach’s alpha ¼0.88) and
social inhibition (Cronbach’s alpha ¼0.87). A cutoff of
10 on both subscales indicates Type D
personality [27].

Descriptives and covariates

Age, living with a partner, education level (primary
and/or lower secondary, upper secondary, or higher
education; recoded into ‘higher education’ versus
‘other’ for multivariate analyses), employment status
(fulltime, part-time, unemployed; recoded into
unemployed versus employed for multivariate analy-
ses), and self-reported weight and height for body
mass index (BMI). Women filled out items on lifestyle
and medication use (Do you . . . exercise regularly/
smoke/use alcohol/use psychotropic medication?),
which were dichotomized into physical activity (active
versus not active), smoking (‘current or previous
smoker’ versus nonsmoker), alcohol use (some versus
none), and use of psychotropic medication.

Figure 1. Flowchart of the PREVFEM study.
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Hypertension was measured as part of the 2009
study on cardiac risk factors, and defined as having
systolic blood pressure (SBP)� 140 mmHg, a diastolic
blood pressure (DBP)� 90 mmHg, or use of antihyper-
tensive medication [2].

Information of the index pregnancy comprised time
(years) between pregnancy and 2013, whether the
pregnancy was the first pregnancy or not, pregnancy
duration (weeks), preterm birth (pregnancy
duration<37 weeks), birth weight of the child (grams),
and whether a child was stillborn (after 24 weeks of
pregnancy), or early neonatal death (live born and
deceased within seven days after birth).

Statistical analysis

One-way ANOVAs and Chi-square tests were run to
examine continuous and categorical differences
between the PE and the non-PE group. Effect sizes for
One-Way ANOVAs are reported as Partial Eta Squared
(g2), for which g2¼ 0.01 is a small effect size, 0.06 is a
medium effect size, and 0.14 is a large effect size [28].
Effect sizes for Chi-square tests are Cramer’s V, with
0.10 for a small effect size, 0.30 for a medium effect
size, and 0.50 for a large effect size [29]. Similar tests
were used to examine the association of the descrip-
tives with psychosocial factors.

Multivariate analyses were run to examine the effect
of PE on the psychosocial distress factors (outcome
variables), unadjusted (Model 1), and adjusted for cova-
riates (Model 2). Multivariate analyses were adjusted
for age, higher education, and BMI, which were chosen
a priori [14]. There were seven persons with missing
BMI data in 2013; for these, the BMI of 2009 was
imputed and used in the multivariate analyses. The
multivariate analyses were additionally examined when
adjusted for parner, higher education, and physical
activity (active), based on group differences and con-
sistent associations with psychosocial factors.

Multivariate analyses were used to examine the
presence of hypertension in 2009, and the interaction
of ‘group by hypertension’ on the psychosocial factors,
adjusted for age, higher education, and BMI. The inter-
action term describes differences between the group
with PE and hypertension in 2009, compared to the
other groups. There were 11 cases with missing infor-
mation on the presence of hypertension in 2009.

For the final research aim, associations between
index pregnancy-related events and psychosocial fac-
tors were examined within the PE group, adjusted for
age. These intermediate factors included time since
the index pregancy, first pregnancy, preterm birth

(<37 weeks), stillborn child, or early neonatal death,
and birth weight (recoded into kg).

B scores with 95% CI of B for the continuous varia-
bles, and Odds Ratio (OR) with 95% CI for Type D per-
sonality, exact p values and the adjusted r2 (r2

adj) or
Cox and Snell r2 (r2

Cox) are reported for the multivari-
ate analyses. All analyses were run with SPSS version
19 (IBM Corp., Armonk, NY).

Results

The total group comprised 532 women (mean age
43.5 years, SD ¼4.6), who were on average 14.1 (SD
¼3.2) years after their index pregnancy (range:
5.0–23.0 years). The descriptives stratified by PE and
non-PE group are shown in Table 1. The women with
a history of early PE were more often higher educated,
with a higher BMI compared to the non-PE group.
Women with a history of PE more often had a first
pregnancy as the index pregnancy, more often experi-
enced a stillbirth or early neonatal death, had a child
with lower birth weight, had on average a shorter
amenorrhea duration, and were more likely to have
had a preterm birth (Table 1). Time that had passed
since the index pregnancy was longer for the non-PE
group. No differences in physical activity, current
smoking, alcohol use, or use of psychotropic medica-
tion between the groups were observed.

Psychosocial distress

Psychosocial distress stratified by group is shown in
Table 2. Women after PE reported significantly more
depressive symptoms and fatigue compared to the
non-PE group, albeit with very small effect sizes. There
were no differences in presence of mild/moderate
depressive symptoms according to the cut-off, nor in
anxiety, loneliness, marital quality, or personality traits
optimism or Type D personality between the groups
(Table 2).

Sociodemographic and lifestyle covariates were
examined in relation to the psychosocial factors, which
showed consistently more psychosocial distress for
having a higher BMI, not having a partner, being
unemployed, not being physically active, and more
psychotropic medication use (data not shown).

Multivariate analyses of psychosocial distress are
described in Table 3. Having had a history of early
PE was significantly associated with increased depres-
sive symptoms and fatigue at follow-up. However, PE
explained less than 1% of the variance of depressive
symptoms and fatigue. PE remained significantly
associated with more depressive symptoms and
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fatigue when adjusted for age, higher education
level, and BMI. PE was not significantly associated
with follow-up symptoms of anxiety, loneliness, mari-
tal quality, and personality traits optimism and Type
D personality.

Additional adjustment for having a partner, being
unemployed and physical activity did not alter the
main findings (Table 3).

Effect of hypertension on psychosocial factors

The effect of having hypertension in 2009 was add-
itionally examined and reported in Table 4, adjusted

for age, higher education, and BMI. In line with previ-
ously reported findings [2], the PE group met criteria
for hypertension (n¼ 114/263; 43%) more often than
the non-PE group (n¼ 37/258; 14%), with a medium
effect size (X2¼54, p< 0.001, Cramer’s V¼ 0.32). There
were no main effects of hypertension or group on psy-
chosocial distress (Table 4). When the group*hyperten-
sion interaction term was added to the model, the PE
group with hypertension showed greater loneliness
(B¼ 2.03, 95% CI 0.02–4.04, p¼ 0.048), but no other
significant interaction terms emerged. The estimate of
effect size was small, showing that the adjusted model
explained 1.6% of the variance of loneliness. After

Table 2. Psychosocial distress at follow-up stratified by the presence or absence of PE.
N PE Non-PE F/X2 p values Effect sizea,b

Psychological distress
Depressive symptoms 530 3.59 (3.65) 2.89 (3.54) 4.96 0.026 0.009

Mild depression �5 530 27% (71) 23% (61) 1.22 0.269 0.048
Anxiety 531 3.57 (3.69) 3.45 (3.95) 0.13 0.723 <0.001

Mild anxiety �5 531 31% (82) 27% (72) 0.97 0.325 0.043
Fatigue 530 20.29 (6.18) 19.14 (6.10) 4.67 0.031 0.009

Social support
Loneliness 532 15.42 (4.82) 15.04 (4.63) 0.83 0.362 0.002
Marital Quality 503 5.39 (5.81) 5.62 (6.89) 0.17 0.679 <0.001

Personality
Optimism 530 19.61 (6.54) 19.84 (6.57) 0.16 0.686 <0.001
Type D personality 532 20% (53) 16% (42) 1.65 0.199 0.056

Negative Affectivity 532 7.73 (5.73) 7.43 (5.63) 0.37 0.545 0.001
Social Inhibition 532 7.31 (5.91) 7.02 (5.35) 0.34 0.558 0.001

Mean (SD) or % (n) is shown.
aEffect sizes for continuous variables are reported as Partial Eta Squared (g2).
bEffect sizes for categorical variables are Cramer’s V.

Table 1. Descriptives stratified by presence or absence of PE.
PE Non-PE F/X2 p values Effect sizea,b

Sociodemographic factors
Age 533 43.62 (4.88) 43.35 (4.22) 0.46 0.499 0.001
With partner 533 95% (251) 93% (248) 1.06 0.303 0.045
Higher education 530 33% (88) 20% (53) 12.57 <0.001 0.154

Employment status 532
Fulltime 52 10% (27) 9% (25) 3.61 0.164 0.082
Part-time 387 76% (200) 70% (187)
Unemployed 93 14% (38) 21% (55)

Lifestyle factors
BMI [kg/m2] 526 26.23 (4.97) 25.09 (4.23) 8.01 0.005 0.015
Physical activity [active] 532 76% (200) 74% (197) 0.36 0.551 0.026
Current or previous smoker 533 22% (58) 19% (52) 0.50 0.479 0.031
Alcohol use [yes] 532 53% (140) 48% (129) 1.09 0.298 0.045
Use of psychotropic medication 533 7% (19) 9% (25) 0.82 0.365 0.039

Index pregnancy characteristics
Time since index pregnancy [years] 523 13.7 (3.7) 14.5 (2.7) 8.02 .005 0.015
First pregnancy 523 80% (210) 71% (184) 5.80 .016 0.105
Pregnancy duration [weeks] 519 31.2 (3.9) 39.7 (1.9) 974 <0.001 0.653
Preterm birth [< 37 weeks] 519 89% (231) 6% (15) 356 <0.001 0.828
Birth weight child [grams] 517 1462.6 (823.0) 3450.6 (637.1) 944 <0.001 0.647
Stillborn child/early neonatal death 517 14% (37) 3% (7) 22.5 <0.001 0.209

Mean (SD) or % (n) is shown.
aEffect sizes for continuous variables are reported as Partial Eta Squared (g2).
bEffect sizes for categorical variables are Cramer’s V.
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additional adjustment for partner, being unemployed,
and physical activity, PE was significantly associated
with depressive symptoms (B¼ 0.80, 95% CI 0.16–1.45,
p¼ 0.015), and fatigue (B¼ 1.30, 95% CI 0.19–2.41,
p¼ 0.021), but no significant main effect of hyperten-
sion was observed. The significant interaction of PE
with hypertension remained associated with loneliness
(B¼ 2.00, 95% CI 0.02–3.99, p¼ 0.048).

Effect of index pregnancy-related factors on
psychosocial factors within the PE group

Within the PE group, pregnancy-related factors, i.e.
time since the index pregnancy, first pregnancy, pre-
term birth (<37 weeks), stillborn child or early neonatal
death, and birth weight were associated with the psy-
chosocial factors, adjusted for age. In the PE group,

Table 3. Associations of a history of PE with long-term follow-up psychosocial distress.
Unadjusted estimate for PE Adjusted for a priori covariatesa Adjusted for additional covariatesb

B (95% CI) p r2
adj B (95% CI) p r2

adj B (95% CI) p r2
adj

Psychological distress N
Depressive symptoms 525 0.70 (0.09–1.32) 0.026 0.008 0.66 (0.04–1.29) 0.038 0.017 0.81 (0.20–1.42) 0.009 0.074
Anxiety 526 0.09 (�0.56–0.75) 0.779 �0.002 0.10 (-0.57– 0.77) 0.776 �0.005 0.20 (-0.46–0.87) 0.551 0.014
Fatigue 526 1.12 (0.07–2.18) 0.037 0.006 1.12 (0.05–2.19) 0.040 0.019 1.39 (0.35–2.43) 0.009 0.082

Social support
Loneliness 527 0.37 (�0.44–1.18) 0.369 <0.001 0.29 (�0.53–1.11) 0.488 0.013 0.46 (-0.34–1.27) 0.261 0.053
Marital Quality 499 �0.19 (�1.32–0.93) 0.736 �0.02 �0.39 (�1.53–0.74) 0.496 0.017 �0.36 (-1.50–0.79) 0.540 0.012

Personality
Optimism 525 �0.22 (�1.35–0.91) 0.703 �0.08 �0.32 (-1.48–0.83) 0.584 0.002 �0.42 (-1.57–0.74) 0.477 0.001
Type D personalityc 527 1.35 (0.86–2.10) 0.192 �0.003 1.29 (0.82–2.04) 0.268 0.007 1.40 (0.88–2.24) 0.159 0.058
aFindings adjusted for a priori chosen covariates age, higher education, and BMI.
bFindings adjusted for age, higher education, and BMI, and additionally for partner, being unemployed, and physical activity (active).
cOdds ratio (OR) with 95% CI. Bold typeface represents significant differences.

Table 4. The association of early PE with psychosocial factors, adjusted for presence of hypertension in 2009, and group by hyper-
tension interaction.

Adjusted for hypertension
Adjusted for hypertension and hyperten-

sion*group interaction

Psychosocial factor N B 95% CI p r2
adj B 95% CI p r2

adj

Depression 516
Group [PE] 0.63 (�0.02–1.29) 0.057 0.013 0.35 (-0.40–1.10) 0.357 0.016
Hypertension �0.50 (�1.24–0.24) 0.184 �1.28 (�2.52- �0.03) 0.045
Group*hypertension 1.17 (�0.35–2.69) 0.130
Anxiety 517
Group [PE] 0.22 (�0.49–0.93) 0.542 <0.001 0.05 (�0.76–0.86) 0.896 <0.001
Hypertension �0.57 (�1.37–0.23) 0.162 �1.02 (�2.38–0.33) 0.138
Group*hypertension 0.68 (�0.96–2.33) 0.415
Fatigue 517
Group [PE] 0.92 (�0.21–2.05) 0.110 0.011 0.46 (�0.84–1.75) 0.489 0.013
Hypertension �0.33 (�1.61–0.95) 0.612 �1.60 (�3.76–0.56) 0.146
Group*hypertension 1.92 (�0.71–4.54) 0.152
Loneliness 518
Group [PE] 0.25 (�0.61–1.12) 0.568 0.010 �0.24 (�1.23–0.75) 0.636 0.016
Hypertension �0.13 (�1.11–0.85) 0.796 �1.47 (�3.13–0.18) 0.080
Group*hypertension 2.03 (0.02-4.04) 0.048
Marital quality 490
Group [PE] �0.10 (-1.30–1.09) 0.863 0.007 �0.49 (�1.86–0.88) 0.481 0.008
Hypertension �0.65 (-2.02–0.71) 0.347 �1.75 (�4.08–0.58) 0.141
Group*hypertension 1.63 (�1.18–4.45) 0.254
Optimism 516
Group [PE] �0.41 (-1.62–0.80) 0.502 <0.001 �0.30 (�1.68–1.09) 0.675 <0.001
Hypertension 0.62 (-0.75–1.99) 0.372 0.95 (�1.38–3.29) 0.424
Group*hypertension �0.49 (�3.34–2.35) 0.733

Type Da 518 OR 95% CI p r2
Cox OR 95% CI p r2

Cox

Group [PE] 1.49 (0.92–2.41) 0.103 0.019 1.47 (0.86–2.49) 0.155 0.019
Hypertension 0.59 (0.33–1.04) 0.068 0.55 (0.18–1.67) 0.292
Group*hypertension 1.09 (0.31–3.89) 0.891

B-values and 95% CI of B are reported, with p values and estimate of effect size ‘adjusted r2’.
Psychosocial factors are outcome variables, estimated by early PE versus non-PE, adjusted for age, education, and BMI (data not shown), and additionally
adjusted for the presence of hypertension in 2009 (left columns) and group by hypertension interaction (right columns).
aFor the dichotomized Type D personality, OR with 95% CI are reported, with p values and estimate of effect size ‘Cox and Snell r2’. Bold typeface repre-
sents significant differences.
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having had a stillborn or deceased child during
the index pregnancy was significantly associated
with higher depressive symptoms (B¼ 2.74, 95%
CI 1.22–4.26, p< 0.001), anxiety (B¼ 2.75, 95%
CI 1.17–4.33, p¼ 0.001), fatigue (B¼ 3.85, 95% CI
1.20–6.51, p¼ 0.005), and loneliness (B¼ 3.04, 95% CI
0.97–5.11, p¼ 0.004) at follow-up, which explained less
than 5% of the variance of the psychosocial factors.
Moreover, in the PE group, the index birth weight (in
kg) was significantly associated with higher marital
quality at follow-up (B¼ 1.54, 95% CI 0.30–2.79,
p¼ 0.015). A longer time since the index pregnancy
was negatively associated with optimism (B¼�0.61,
95% CI –0.90 – –0.32, p< 0.001), and ‘first pregnancy’
was associated with more optimism at follow-up
(B¼ 3.38, 95% CI 1.00–5.75, p¼.005). No other signifi-
cant findings were observed (data not shown).

Discussion

Women with a history of early onset PE report similar
levels of psychosocial distress on average 14 [5–23]
years after pregnancy as measured by anxiety,
(absence of) social support, and personality constructs
optimism and Type D personality, when compared to a
group without PE. A significantly higher level of
depressive symptoms and fatigue was observed, albeit
with a very small effect size. Adjustment for age, edu-
cation level, and BMI, and further adjustment for part-
ner, being unemployed, and physical activity did not
affect these findings. Our secondary hypothesis was
not confirmed; despite an increased prevalence of
hypertension (as measured in 2009) in the PE group,
hypertension was not associated with long-term psy-
chological distress. One significant interaction term
showed that women with PE and hypertension had
higher loneliness scores in 2013. Women with PE who
had a stillborn child or early neonatal death during
index pregnancy reported significantly higher depres-
sive symptoms, anxiety, fatigue, and loneliness at fol-
low-up, which explained a small proportion of the
variance of these psychosocial factors.

Delahaije and colleagues in their review examined
whether PE patients were more likely to have, or have
more severe, anxiety, and depression compared to a
reference group [14], with inconclusive findings. Our
findings on psychosocial distress on average 14 years
after PE are partially in line with two long-term studies
on average 7 years after PE; Postma and colleagues
[12] showed not only higher depressive symptoms but
also more anxiety in 51 PE versus 48 controls. On the
other hand, Gaugler–Senden and colleagues [15] did
not observe significant differences in depressive

symptoms between the PE and the control group at
follow-up. Our study comprised a larger sample, with a
longer follow-up, showing differences in depressive
symptoms with a very small effect size but no differen-
ces in anxiety. The significantly higher depressive
symptoms and fatigue in the PE group were small, and
therefore unlikely to be of clinical relevance.

No main effects of either PE or hypertension on any
psychosocial distress factor were observed. However,
having elevated hypertension in 2009 in the PE group
was associated with more loneliness at follow-up.
Hypertension is part of a cardiovascular risk profile.
Significant bidirectional associations between hyperten-
sion and psychosocial risk factors have been observed,
although there is considerable heterogeneity between
different studies, and an absence of associations has
been observed as well [30–32]. Overall, the present
findings do not confirm a strong effect of hypertension
as part of a cardiac risk profile, on the association
between PE and long-term psychosocial distress.

In the women with a history of early PE, significantly
higher levels of depressive symptoms, anxiety, fatigue,
and loneliness were reported for those whose child
died during the pregnancy or immediately after birth,
which explained a small proportion of the variance of
these psychosocial distress measures. Other index
pregnancy-related factors in the PE group showed that
a higher birth weight was associated with higher mari-
tal quality; a longer time since index pregnancy was
associated with less optimism; and if the index preg-
nancy was a first pregnancy, this was associated with
more optimism at follow-up. Psychological factors are
known to be elevated after perinatal loss [33, 34],
though a nested-case control cohort did not observe
more depression on average seven years after stillbirth
[35]. In total seven persons experienced perinatal loss
in the comparison group, which limits any group com-
parison in the current study. However, within the PE
group, experiencing the loss of a child is more strongly
associated with psychosocial distress on average 14
years later than having experienced PE, and hence the
loss of a child rather than PE may prove to be a better
predictor for long-term distress. Given that the main
focus of the present study was not perinatal loss, these
findings need to be interpreted with caution.

The review of Delahaije and colleagues argued for
the adjustment of relevant confounders, including
maternal obesity, low socioeconomic status, and age
[14]. We adjusted the present findings for age, higher
education level as an indicator of socioeconomic sta-
tus, and BMI. However these confounders were meas-
ured at the same time as the psychosocial distress,
and not during the index pregnancy, which is a
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limitation. Moreover, the adjustment for pregnancy-
related factors is argued to be on the causal pathway
between PE and psychological distress, and should not
be included as confounders. Instead we examined
pregnancy-related factors in relation to the psycho-
social distress within the PE group.

Strengths of the study include the large sample size,
long follow-up term, and the high response rates in
both groups. The absence of the measurement of psy-
chosocial distress before the index pregnancy is a limi-
tation, as well as the absence of a measure for PTSD,
which is more often investigated in response to PE.
Another limitation was that the presence of hyperten-
sion was assessed four years previously, which does
not guarantee the presence of hypertension in the pre-
sent study. However, we were able to report the pro-
spective associations of hypertension on four-year
follow-up psychosocial distress. Moreover, we do not
have information on the initial eligible sample in com-
parison to the participants in the present study, which
may limit generalizability of the findings.

Conclusion

After on average 14 years after having had PE, women
show a small elevation in depressive symptoms and
fatigue, but not other factors of psychosocial distress.
These findings were not confounded by previously
measured hypertension. Within the PE group, perinatal
loss was associated with more psychological distress.
The main differences between the PE group and the
non-PE group were small, and therefore unlikely to be
of clinical relevance.
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Highlights

Current knowledge on the subject

� PE has been associated with psychological problems
up to seven years after pregnancy

� PE is associated with cardiovascular risk factors and
poor cardiovascular prognosis

� Long-term outcomes of psychosocial distress in
women with a history of early preeclampsia are cur-
rently unknown

What this study adds

� Higher depressive symptoms and fatigue were found
on average 14 years after pregnancy in women with
PE

� The differences were small, and unlikely to be of clin-
ical relevance

� These findings were not confounded by previously
observed increased hypertension
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