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Introduction
 Hypertensive disorders of pregnancy are severe pregnancy com-
plications, leading to both short- and long-term consequences. The 
most severe hypertensive disorder of pregnancy, preeclampsia, is a 
major cause of maternal morbidity and mortality and affects 3-5% of 
all pregnancies [1]. Preeclampsia can be further complicated by He-
molysis Elevated Liver enzymes Low Platelets (HELLP) syndrome 
[2], which occurs in 0.2-0.8% of all pregnancies [3]. Preeclampsia is 
an important and internationally recognized female-specific cardio-
vascular risk factor, leading to a fourfold elevated risk of hypertension 
and a twofold higher risk of cardiovascular disease at younger age [4]. 
Preeclampsia is also associated with an elevated risk of developing 
dementia, in particular vascular dementia, possibly due to on-going 
endothelial dysfunction and inflammation [5].

 Preeclampsia/HELLP is considered to be a serious life-event and 
can understandably lead to psychosocial distress. Previously affected 
women consistently report impaired cognitive functioning, varying 
from attention deficits, concentration problems, and decreased short- 
and long-term memory function in the years following the complicat-
ed pregnancy [6,7]. Although preeclampsia is associated with subjec-
tive cognitive impairment, no objective differences on neurocognitive 
tests could be demonstrated in a systematic review [8]. It is postulated 
that complaints of cognitive failure are most probably a reflection of 
neurocognitive dysfunction in complex, stressful daily-life situations 
[9]. The presence of subjective cognitive impairment, perhaps en-
hanced by depressive symptoms [10], may affect return to work and 
executive functioning at work. Only a few studies investigated the 
psychosocial impact of preeclampsia on return to work after the in-
dex pregnancy [11-13]. Rep et al., [11] showed that in addition to the 
psychological effects of preeclampsia/HELLP, some women did not 
resume work at all due to sick leave (9%) or health problems (7%). 
Similar results were found by Gaugler-Senden et al., [13]. In a study 
by Poel et al., [12], the number of women not resuming work after a 
pregnancy complicated by preeclampsia/HELLP was even higher, as 
23% did not return due to sick leave and 14% stopped working due to 
health problems.

 For women resuming work after such complicated pregnancies, 
there is no evidence regarding work-related psychosocial aspects and 
stress thus far. As a result, recognition of problems and professional  
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Abstract
Objective: Women with a history of preeclampsia and/or Hemoly-
sis Elevated Liver enzymes Low Platelets (HELLP) syndrome report 
impaired cognitive functioning, such as concentration problems and 
decreased memory function. The presence of subjective cognitive 
impairment, depressive symptoms and cognitive deficits may affect 
working abilities. Data on work-related psychosocial aspects and 
need for recovery after a pregnancy complicated by preeclampsia/
HELLP are lacking. We assess whether work-related aspects, need 
for recovery, and recovery opportunities are altered in women with a 
history of preeclampsia/HELLP.

Methods: Online questionnaires were administered to members of 
the Dutch HELLP Foundation to collect data on medical and obstet-
ric history and on work-related psychosocial aspects, need for recov-
ery and recovery opportunities. The latter were measured using the 
short Copenhagen Psychosocial Questionnaire (COPSOQ-II), the 
work-related need for recovery scale and the recovery opportunities 
scale.

Results: A total of 137 women with a mean (SD) age of 36 (5.8) 
years completed the questionnaire. Participation occurred a median 
of 3 years after the index pregnancy, which had a mean gestational 
age at delivery of 34 weeks and 2 days. Participating women scored 

remarkably poor on psychosocial work aspects, such as work pace, 
self-rated health, and risk of burn-out. Quantitative demands, in-
fluence at work, work-family conflicts, and mental stress were do-
mains requiring attention as well. Furthermore, 106 women showed 
a high work-related need for recovery.

Conclusion: Work-related aspects are affected by previous pre-
eclampsia/HELLP, especially work pace, quantitative demands, in-
fluence at work and work-related need for recovery.

Keywords: HELLP syndrome; Preeclampsia; Work-related need 
for recovery; Work-related psychosocial aspects; Work-related re-
covery opportunities
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support when problems occur is lacking. A higher need for recovery 
after work is a major symptom of chronic work-related stress and risk 
of burn-out [14]. If opportunities to recover from work efforts are 
insufficient [15], the employee will start the next working day with a 
residual need for recovery. This cumulative process can lead to burn-
out [14]. Therefore, the aim of the present study was to investigate 
the impact of preeclampsia/HELLP on work-related psychosocial as-
pects, need for recovery, and recovery opportunities, and to identify 
women at the highest risk of developing work-related stress.

Methods
Participants and procedure

 The study population consisted of members of the Dutch HELLP 
Foundation (‘HELLP Stichting’; https://www.hellp.nl/). All members 
previously experienced preeclampsia and/or HELLP syndrome. In-
volvement in this community is voluntary with a small entry donation 
for membership. All members were invited to participate in an online 
questionnaire that was posted on the HELLP Foundation website in 
February 2017. Attention was created on the website and related so-
cial media. A waiver was provided by the Regional Committee on 
Research Involving Human Subjects Arnhem-Nijmegen, The Nether-
lands, since medical-ethical approval was not required for this ques-
tionnaire. The results were reported according to the STROBE check-
list [16].

Instruments

 The questionnaire developed for this study consisted of questions 
on general health, medical and obstetric history, and general occupa-
tional activity. Work-related psychosocial aspects, need for recovery, 
and recovery opportunities were measured using the short Copenha-
gen Psychosocial Questionnaire [17], the need for recovery scale [14] 
and the recovery opportunities scale [15].

Work-related psychosocial aspects

 Work-related psychosocial aspects were measured using the short 
Dutch version of the Copenhagen Psychosocial Questionnaire (COP-
SOQ-II) [17], consisting of 36 items grouped into 19 different scales 
that covered five psychosocial domains: demands at work, work 
organization, interpersonal relationships and leadership, values at 
workplace, and health and well-being. We measured the following 
psychosocial working conditions using the 19 different scales: quan-
titative demands, work pace, emotional demands, influence at work, 
possibilities for development, meaning of work, commitment to the 
workplace, predictability, rewards, role clarity, quality of leadership, 
social support, job satisfaction, work-family conflict, vertical trust, 
justice and respect, self-rated health, risk of burn-out and work-relat-
ed stress.

 The validation of this questionnaire was described elsewhere 
[17]. The internal consistency determined using Cronbach alpha was 
0.872. Each scale is a composite of two items and has a theoretical 
range of 0-100. Most questions have five response options, ranging 
from ‘always’ or ‘to a very large extent’ to ‘never’ or ‘to a very small 
extent’. The answers were transformed to a value ranging from 0 to 
100 points. Scale scores were computed as the average of the values 
of single items. The cut-off values above or below which scores are 
labelled problematic or needing attention differ among the various 
scales.

Need for recovery

 The work-related need for recovery scale is a scale to measure 
symptoms of fatigue at work, consisting of 11 items, each with a 
2-point frequency scale (0 = no, 1 = yes). Therefore, the possible 
score ranged from 0 to 11. This scale was transformed to a range 
between 0 (minimum) and 100 (maximum) for analysis of the data. 
At individual level, a cut-off of 54.5 or higher indicates an elevated 
need for recovery, requiring intervention [18]. This is an adequate and 
validated scale for early symptoms of fatigue at work [14,19].

Recovery opportunities

 The opportunities to recover from work efforts and diminishing 
load effects were determined using the recovery opportunities scale. 
This scale consists of 9 items, each with four answering categories, 
which are: always, often, sometimes and never [15]. As these answers 
are scored 0 to 3 points, the maximum possible score on the recovery 
opportunities scale is 27. A score of 19 or higher suggests a paucity 
of work-related recovery opportunities. The recovery opportunities 
scale has good reliability and validity [15].

Statistical analysis

 For all continuous baseline characteristics normality was eval-
uated using skewness and kurtosis. Normally distributed data were 
expressed as means with Standard Deviation (SD), while non-nor-
mally distributed data were expressed as medians with the minimum 
to maximum range (range). Categorical data are shown as absolute 
values and percentages. To explore which women are at the highest 
risk of developing work-related stress, women with elevated scores 
on the need for recovery scale and the recovery opportunities scale 
were identified and compared to the other study participants. Differ-
ences between groups were tested using independent samples t-tests 
or Mann-Whitney-U tests, whichever was appropriate. All data anal-
yses were performed using IBM SPSS Version 25.0, while Graphpad 
Prism Version 5.03 was used to create graphs.

Results

 A total of 211 women opened the online questionnaire and 182 
women started answering questions, of which 137 women completed 
all questions (75%). The highest loss of participants was at the COP-
SOQ-II questionnaire, which was not completed by 31 women, of 
which 13 (42%) were unemployed. Only the fully completed online 
questionnaires were included in the analyses. Table 1 shows the base-
line characteristics of the study population. The mean age (SD) of the 
participants at time of participation was 36 (5.8) years. Participation 
occurred a median of 3 years after the index pregnancy. Most women 
experienced two pregnancies and had at least one living child. Women 
recalled their index pregnancy most often as a combined preeclamp-
sia/HELLP syndrome (80%). Of the remaining women, 20 women re-
called having had preeclampsia only (15%), while only 7 women had 
an isolated HELLP syndrome without hypertension (5%). The mean 
gestational age of the index pregnancy at delivery was 34 weeks and 
2 days, with a corresponding lower mean (SD) birth weight of 2128 
(874) grams.

 Three women (2%) had pre-existing hypertension and only 14 
women (10%) were diagnosed with hypertension after pregnancy 
or were using antihypertensive medication. For almost 30% of the 
participating women, the index pregnancy was the sole reason to de-
cide not to have a subsequent pregnancy. Another 50% feared a new  
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pregnancy, but the desire to have more children dominated eventually. 
Only 11 women (8%) reported to have recovered fully after preg-
nancy, while 49 women (36%) indicated to have recovered partly. 
However, over half of the women (56%) did not recover at all after 
the index pregnancy. Table 2 shows occupational characteristics of 
the study participants. All women worked before pregnancy, for an 
average of 33 hours per week. After pregnancy, 74% resumed work, 
26 women (19%) were on sick leave or reintegrating, and 10 women 
(7%) were not capable of working anymore. Most women reduced 
the number of working hours after pregnancy. As shown in figure 1a, 
this difference in weekly working hours before and after pregnancy 
was statistically significant. The main reason for intentional reduction 
of working hours was to combine work and private life. However, 39 
women (29%) did not intend to reduce their occupational activities 
after pregnancy. For 22 of these women (16%), the only reason for 
the unintended reduction was persisting physical or mental symptoms 
(Figure 1b).

 Over half of the women (52%) indicated to have received mental 
support by a psychologist or social worker after the index pregnancy. 
Most participants were married or cohabiting, provided equally to the 
household income, and participants were relatively highly educated.  

Figure 2 shows the mean scores on the different COPSOQ-II scales. 
The exact 95% confidence intervals for all scales are shown in the 
supplemental table. Problems among the women in this study were 
mostly seen in the domains demands at work, and health and well-be-
ing. Women with a history of preeclampsia/HELLP scored remark-
ably poor on work pace, self-rated health and burn-out. For work pace 
and burn-out a score of 55 or higher is elevated and acknowledged as 
problematic, for self-rated health a score of 45 or lower is problem-
atic. Quantitative demands, influence at work, work-family conflict 
and stress were domains requiring attention as well. The scales quan-
titative demands, work-family conflict and stress are favorable with 
a score below 45 and problematic above 55, for influence at work the 
score is reversed.

 Figure 3 illustrates the scores on the scales for work-related need 
for recovery and recovery opportunities. Strikingly, 106 women 
(77%) showed signs of work-related need for recovery, with a mean 
(SD) score of 69.7 (27.1). Most of these women had enough oppor-
tunities to recover from work, with a mean (SD) score of 12.9 (5.7). 
However, 19 women (14%) scored high on both the work-related need 
for recovery scale and the recovery opportunities scale. These women 
were statistically significant younger than women in the green and/
or yellow zones (mean age (SD) 32.1 (5.2) versus 36.1 (5.7) years, 
respectively; P=0.004) and all experienced preeclampsia/HELLP in 
their first pregnancy. In addition, they seemed to have reduced their 
weekly working hours unintentionally more often (42% versus 26%, 
P=0.16) and to a greater extent (mean reduction in hours (SD) -12.3  

Continuous variables (mean ± SD)

Age 35.6 (5.8)

Age at index pregnancy 30.1 (4.3)

GA index pregnancy (weeks) 34.3 (3.4)

Birth weight index pregnancy (gram) 2128 (874)

Continuous variables (median and min-max range)

Years post index pregnancy 3 (0-27)

Number of pregnancies 2 (1-5)

Dichotomous variables (numbers and percentages)

Diabetes mellitus 2 (1.5)

Pre-existing hypertension 3 (2.2)

Current hypertension 14 (10.2)

Preeclampsia/HELLP in first completed pregnancy 121 (88.3)

Early-onset preeclampsia/HELLP (< 34 weeks) 56 (40.9)

Preeclampsia 20 (14.6)

HELLP syndrome 7 (5.1)

Combined preeclampsia/HELLP 110 (80.3)

Table 1: Descriptive statistics of the study participants (n = 137).

Continuous variables (mean ± SD)

Weekly working hours before pregnancy 33.1 (6.9)

Weekly working hours after pregnancy 24.0 (8.6)

Reduction in weekly working hours -9.1 (8.6)

Categorical variables (numbers and percentages)

Current work status

Employed 128 (93.4)

Unemployed 9 (6.6)

Incapacitated for work

No 101 (73.7)

Sick leave/reintegrating 26 (19.0)

Yes 10 (7.3)

Intentional reduction of working hours 86 (62.8)

Non-intentional reduction of working hours 39 (28.5)

Received mental support 71 (51.8)

Provider of household income

Participant main provider 16 (11.7)

Partner main provider 51 (37.2)

Both provide equally 70 (51.1)

Marital status

Single 6 (4.4)

Married or cohabiting 131 (95.6)

Highest completed education

Secondary education 53 (38.7)

Tertiary education (bachelor or higher) 84 (61.3)

Table 2: Occupational characteristics of the study participants (n =137).

Figure 1: Panel a: weekly working hours before and after pregnancy. Re-
sults are shown as means with 95% confidence interval. Panel b: Motiva-
tion to reduce weekly working hours comparing intentional versus non-in-
tentional reduction.
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(10.4) versus -8.8 (8.2), P=0.09). On the COPSOQ-II questionnaire 
these women scored statistically significant worse on demands at 
work (work pace and emotional demands) and influence at work.

Discussion
 In this study, work-related psychosocial aspects were importantly 
affected by a prior pregnancy complicated by preeclampsia/HELLP 
syndrome, especially work pace, quantitative demands and influence 
at work, leading to stress-related problems and reduction in working 
hours. The psychosocial impact of preeclampsia/HELLP is high, es-
pecially in the first few years after the index pregnancy. Our results 
showed that 73% of the women resumed work, but 26 women (19%) 
were still on sick leave and 10 women (7%) were not capable of 
working anymore, which is comparable to existing evidence [11,13]. 
In this study, we showed that women with a history of preeclamp-
sia/HELLP scored poor on work pace, self-rated health and burn-out 
measures. In addition, attention seems to be required for quantitative  

demands, influence at work, work-family conflict and stress. In pre-
vious research, the COPSOQ questionnaires showed to be a potent 
predictor of self-reported health, mental health and work-related out-
come [20,21].

 Especially demands at work, such as work pace, quantitative de-
mands, and work-family conflict were altered, which could suggest 
impaired executive functioning. Fields et al., [22] showed that women 
with a history of preeclampsia had impaired executive functioning, 
verbal learning and attention. These cognitive changes were consis-
tent with changes observed in vascular disease and cerebral white 
matter lesions [22]. In the general population, cerebral white matter 
lesions are associated with cognitive decline and predict an increased 
risk of stroke, dementia and death [23]. Imaging studies showed that 
women with a history of preeclampsia more often have cerebral white 
matter lesions compared to women who have had a normotensive 
pregnancy, within the first few years after the complicated pregnan-
cy as well as decades later [24-26]. However, these lesions have not 
been associated with cognitive impairment after preeclampsia thus far 
[27]. It could be postulated that the elevated risk of developing white 
matter lesions and vascular dementia after preeclampsia/HELLP is 
the result of cardiovascular risk factors, such as hypertension [5]. Re-
cent research showed that the elevated cardiovascular risk after pre-
eclampsia/HELLP is largely mediated by the development of chronic 
hypertension [28].

 Notably, 106 women showed signs of work-related need for re-
covery implicating fatigue at work, which might indicate chronic 
work-related stress. Beside the elevated cardiovascular risk after pre-
eclampsia/HELLP, both psychosocial factors [29] and a high need 
for recovery [30] are linked to cardiovascular disease and high blood 
pressure, probably mediated through neuroendocrine activation after 
work [31]. Plausibly, women encountering problems in execution of 
work and recovery from their work may profit from early recognition 
to prevent burn-out or even permanent sick leave due to these prob-
lems. Most women in our study reported to have sufficient recovery 
opportunities, but over 90% of the participants reduced their weekly 
working hours after pregnancy. The question could be raised whether 
working hours were reduced to have enough recovery opportunities, 
especially to match private life demands, in order to achieve balance 
in work and family tasks. Eek et al., [32] found that women still take 
the largest responsibility for household and childcare leading to more 
stress and fatigue, thereby reducing their own health and well-being. 
Women have fewer recovery opportunities compared to men, leading 
to an increased risk of future sickness absence [33].

 Nineteen women scored high on the need for recovery with a lack 
of recovery opportunities, indicating an imbalance in work load and 
recuperation time. We showed that especially younger women, who 
experienced preeclampsia/HELLP in their first pregnancy, were at 
risk of developing work-related fatigue. These women experienced 
work-family conflicts to a greater extent, which could be expected 
having a young child in need of care. However, it could also indicate 
that these women require an extended period to recover after the com-
plicated pregnancy. As recovery seems to get better over time, screen-
ing on the need for recovery and recovery opportunities in women 
at return to work and in the first years afterwards might contribute 
to timely recognition of psychosocial problems. Early recognition of 
these issues after preeclampsia/HELLP is correlated with a shorter 
duration of treatment of these complaints [12].

 In line with the assumption that women reduced their weekly 
working hours to meet private life demands, we showed that the main  

Figure 2: Results from the COPSOQ II questionnaire. Results are shown 
as mean (numbers) with 95% confidence intervals. The colors indicate 
whether results are favorable (green), problematic (red), or doubtful re-
questing further attention (yellow).

Figure 3: Linear regression analysis of the association between need for 
recovery and recovery opportunities. A score of 54.5 or higher for need 
for recovery is elevated and indicates that intervention is required. For 
recovery opportunities a score of 19 or higher is elevated, demonstrating a 
lack of possibilities to recuperate. The colors indicate whether the results 
are favorable (green), only one of the two scores is elevated (yellow), or 
scores on both scales are elevated (red).
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reason to reduce working hours was to combine work and private life. 
Unintended reduction was mainly driven by persistent complaints in 
combination with work-family conflict. These women scored high-
er on psychosocial aspects, need for recovery and recovery oppor-
tunities. Therefore, unintentional reduction of working hours after 
pregnancy might be a reason to initiate further investigations into 
work-related psychosocial aspects. The strength of this study is the 
use of validated questionnaires to evaluate work-related psychosocial 
aspects, need for recovery and recovery opportunities. This is the first 
study to evaluate these work-related psychosocial aspects in women 
with a history of preeclampsia/HELLP. However, several limitations 
of this study should be taken into account, such as the potential for se-
lection due to the call for participation among members of the HELLP 
foundation. This may have led to inclusion of women with more se-
vere complications during and/or after pregnancy. Furthermore, we 
used self-reported information on medical and obstetric history, in-
cluding the type of hypertensive disorder of pregnancy, which may 
have resulted in some misclassification of these factors. We can only 
compare the results in this cohort of women with prior preeclampsia/
HELLP with results in the general population. Therefore, it is impos-
sible to determine whether the differences found are the result of prior 
preeclampsia/HELLP, reduced psychosocial functioning after becom-
ing a mother leading to a change in responsibilities, or a combination 
of both.

 Twenty-five percent of the women did not fully complete the 
questionnaire, mainly due to unemployment. As the standard ques-
tionnaires used were focused on work aspects, they were extremely 
difficult to complete when unemployed. We do not know whether the 
unemployment is the result of the pregnancy complications. If so, our 
results may be attenuated, since women who did not reintegrate after 
pregnancy might experience more severe impairments. Therefore, the 
results of this study are applicable to women still working after preg-
nancy only.

Conclusion

 Work-related psychosocial aspects are affected by previous pre-
eclampsia/HELLP, especially work pace, quantitative demands, and 
influence at work, leading to stress-related problems and reduction 
in working hours. Preeclampsia may negatively affect occupational 
activity and need for recovery. Early recognition of women with an 
elevated need for recovery, a lack of recovery opportunities, and un-
intended reduction of weekly working hours is necessary to prevent 
work-related stress. Prospective follow-up of work-related aspects 
both in women after a normotensive pregnancy and in women with 
a history of preeclampsia/HELLP is warranted to evaluate the long-
term impact of preeclampsia.
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