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AbstrACt

Background: Women with a history of preeclampsia have an increased risk of cardiovascular dis-
ease. Gynaecologists have an important role in the counseling and management of cardiovas-
cular risk factors after preeclampsia. We aimed to assess the role of gynaecologists in informing 
women on interventions and risk factor follow-up after early and late preeclampsia. 

Methods: In 2011 and 2014 all gynaecologists in the Netherlands were invited for a questionnaire.  

Results: In 2011 the questionnaire was answered by 244 and in 2014 by 167 gynaecologists. After 
early preeclampsia, in 2011, 53% advised yearly blood pressure measurements; this increased to 
65% in 2014. Over the years there was an increase in respondents advising an increased physical 
activity of 35% in 2011 to 56% in 2014. After late preeclampsia, in 2011, 36% advised yearly blood 
pressure measurements; this increased to 46% in 2014 and there was an increase in gynaecolo-
gists advising increased activity (32% in 2011 to 56% in 2014). In both early and late preeclampsia, 
smoking cessation and weigh loss were advised often (70-80%); glucose ad lipid screening were 
advised rarely (6-20%). 

Conclusion: Although there is still a considerable scope for improvement, an increasing number 
of gynaecologists advise women after preeclampsia on preventive interventions to decrease risks 
of cardiovascular disease. 
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introduCtion

Hypertensive disorders are common complications of pregnancy and a major cause of maternal 
and neonatal mortality and morbidity [1]. Hypertensive pregnancy disorders include a spectrum 
of clinically challenging conditions, including preeclampsia. Preeclampsia is a pregnancy specific 
disease with clinical signs of hypertension and proteinuria. Not only during pregnancy women 
with preeclampsia suffer harmful effects; after delivery health risks remain. Compared to women 
with a history of uncomplicated pregnancy, women with history of preeclampsia exhibit more 
cardiovascular risk factors later in life [2-6]. Therefore pregnancy complicated by preeclampsia 
reveals important information about women’s future health risks [7, 8]. Preeclampsia can be per-
ceived as an opportunity to detect women with higher cardiovascular disease risk. Early recogni-
tion of cardiovascular risk factors allows for timely interventions to reduce these risks. Preventive 
interventions directly after pregnancy are potentially effective in decreasing morbidity and mor-
tality [9]. Ideally, postnatal caregivers should inform women about the increased risk of cardio-
vascular disease and give guidance to additional tailored made preventive interventions, which 
might be effective in reducing cardiovascular risk in this relatively young population. Gynaeco-
logists have an important role in this process since they are the gatekeeper for identification of 
these women. Adequate counseling and management of the risk factors by gynaecologists will 
help to establish durable care by general practitioners and could create a safety net for lifelong 
prevention and care. 

In recent years the attention on preeclampsia as a risk factor for cardiovascular disease increased. 
Guidelines have been adapted to include new-gained insights [10-12]. A review of guidelines 
described that any advice on ‘counseling about long-term health risks’ was present in five na-
tional guidelines on hypertensive pregnancy disorders [13]. These guidelines paid attention 
on the association of hypertensive pregnancy disorders and future health risks and suggested 
lifestyle counseling. It is unknown if gynaecologists adapted their postpartum advices on these 
new-gained insights. Therefore the aim of this study was to assess the role of gynaecologists in 
the counseling and management of cardiovascular risk factors after early and late preeclampsia. 
In line with the increased attention in guidelines, we compared the advices of gynaecologists on this 
topic in 2011 and 2014.

metHods

study population

To analyse role of gynaecologists in the counseling and management of cardiovascular risk fac-
tors after preeclampsia, we composed a web-based questionnaire. We invited all 834 gynaecolo-
gists in the Netherlands as registered in 2011, according to the Dutch Society of Obstetrics and 
Gynaecology (NVOG). Residents were excluded. We created an online survey account and sent 
an e-mail with a link to the web-based questionnaire to the gynaecologists. The questionnaires 
were filled in anonymously. After one month we sent a reminder. In 2011, all gynaecologists were 
asked what advices they gave at the postpartum checkup to women who experienced early or 
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late preeclampsia in their pregnancy. Questions regarded interventions aimed at follow-up of risk 
factors and prevention of cardiovascular disease. These included the advices on blood pressure 
measurements postpartum, laboratory screening on coagulation, glucose and lipid profile and 
lifestyle changes as increasing physical activity, smoking cessation and weight loss (addendum 
1). Three years later, in November 2014, an identical questionnaire was sent to the same e-mail 
addresses used in 2011. 

definitions

Preeclampsia was defined as hypertension (blood pressure ≥140/90 mmHg) and proteinuria 
(≥0.3gr/24 hrs.), with an onset after 20 weeks of gestation. Early onset preeclampsia resulted in 
labor before 34 (complete) weeks of gestation.  Late onset preeclampsia consequently resulted in 
labor after 34 weeks of gestation [14]. 

statistical analyses 

Data were analysed using SPSS (version 21.0). We used the independent sample t-test and chi-
square test for comparison of the unpaired data of 2011 and 2014. A p value <0.05 was defined 
statistically significant. 

results  

In 2011, 244 of the registered gynaecologists in the Netherlands responded to our survey (29%). 
Three years later, in 2014, 167 gynaecologists from the similar group answered the questionnaire 
(20%). Baseline characteristics of the respondents are given in table 1.  

In 2011 respondents took care for a mean of 4.6 (±5.3 SD) patients with early onset preeclampsia 
each month in their clinic, in 2014 this was 4.1 (±5.1 SD) patients were consulted each month 
(p=0.40). As expected, respondents consulted considerably more patients with late onset pre-
eclampsia; in 2011 12.4 (±10.2 SD) in 2014 10.9 (±11.7 SD) patients per month (p=0.23). 

early onset preeclampsia 

The postpartum advices of gynaecologists to women with early onset preeclampsia are report-
ed in table 2. There was a significant increase in respondents advising women with early onset 
preeclampsia to yearly check their blood pressure (respectively 53% in 2011 vs. 65% in 2014, p 
0.023). Laboratory testing for glucose or lipid profile was advised by approximately 15% of the 
respondents, with no significant increase over the time points (table 2).  In 2011, increasing physi-
cal activity was only advised by 35% of the respondents while in 2014, 56% advised women to 
increase activity (p<0.001). Smoking cessation, weight loss and testing for coagulation disorders 
were advised by more than half of the gynaecologists in 2011 as well as in 2014. 

late onset preeclampsia 

Advices of respondents to postpartum women with late onset preeclampsia are described in 
table 3. There was a non-significant increase in the advice on a yearly blood pressure check; in 
2011 36% of the respondents advised yearly blood pressure checks versus 46% in 2014 (p 0.063). 
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Laboratory testing for abnormalities in coagulation, glucose or lipid profiles were all advised by 
up to 10% of the respondents, with no significant increase on these recommendations over time 
(table 3). Increasing physical activity was significantly more often advised over time (p<0.001). 
Smoking cessation and weight loss were advised by more than half of the gynaecologists. 

disCussion 

In this study, we found that after preeclampsia an increasing number of gynaecologists advise 
women to yearly check their blood pressure and increase physical activity. In addition a large 
majority advise on smoking cessation and postpartum weight loss. Although these results sound 
promising there is a considerable scope for improvement; the most recent questionnaire of 
2014 reveals that a small majority advise blood pressure measurements to women after early 
preeclampsia (65%) and increasing activity in both early and late preeclampsia (56%) while a bit 
less than half of the gynaecologists advise on blood pressure checks after late preeclampsia. This 

table 1. Baseline characteristics of respondents to the questionnaire, percentage of respondents 

Characteristics 2011 (n =244) 2014 (n=167) P-value

Gender, female 62% (n = 150) 56% (n=90) 3 0.235

Working in university hospital 21% (n=51) 1 15% (n=25) 2 0.139

Working in teaching hospital 71% (n=172)1 66% (n=109)2 0.323

Respondents with registered perinatology  
sub-specialization 

24% (n =59) 1 28% (n=47) 1 0.354

table 2. Postpartum advices gynaecologists to women with early onset preeclampsia 

Advice 2011 (n =244) 2014 (n=167) P-value

Blood pressure, yearly check 53% (n=107) 7 65% (n=89) 1 0.023

Coagulation test 67% (n=136)5 58% (n=77)4 0.103

Glucose measurement 21% (n=43)8 24% (n=32)4 0.567

Lipid profile 17% (n=34)8 16% (n=22)3 0.905

Increase physical activity 35% (n=69)4 56% (n=75) 9 <0.001

Smoking cessation 81% (n=163) 7 84% (n=113) 2 0.482

Weight loss 77% (n=157) 6 68% (n=92) 1 0.048

table 3. Postpartum advices gynaecologists to women with late onset preeclampsia 

Advice 2011 (n =244) 2014 (n=167) P-value

Blood pressure, yearly check 36% (n=68)7 46% (n=60)1 0.063

Coagulation test 9% (n=17)5 9% (n=11)3 0.936

Glucose measurement 10% (n=19)8 9% (n=12)3 0.830

Lipid profile 3% (n=6)6 6% (n=8)1 0.195

Increase physical activity 32% (n=62)6 56% (n=72) 2 <0.001

Smoking cessation 80% (n=153)6 77% (n=100)1 0.493

Weight loss 71% (n=137)5 67% (n=126)4 0.375
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indicates that almost half of the gynaecologists still miss an opportunity for counseling and man-
agement to reduce cardiovascular disease risks in this young population. 

Early in life counseling of the women at risk for cardiovascular disease is important to create aware-
ness on reducing risks and improving healthy lifestyle. Mosca et al. demonstrated that in women 
with increased risk of cardiovascular disease, education on prevention and creating awareness 
is essential for lifestyle and health improvements [15]. After preeclampsia this awareness can be 
created by gynaecologists through adequate advices directly postpartum. To fulfill this role, at 
first gynaecologists their selves have to be aware of the risks and the necessity of counseling and 
management. Only if they are sufficiently aware, they can adequately counsel and create aware-
ness among these young women. 

Most likely the awareness of postnatal caregivers can be improved by detailed guidelines on the 
subject of cardiovascular disease risk after hypertensive pregnancy disorders. Until recently, the 
guideline of the Dutch Society of Obstetrics and Gynaecology (NVOG) did not state any specific 
advice in follow up after hypertensive pregnancy disorders. Therefore at time of our question-
naires among Dutch gynecologists, there was a wide variety of postpartum advisement. In De-
cember 2014, but after the assessment for this study, the NVOG accepted the guideline on car-
diovascular risk management after reproductive complications including preeclampsia (CVRM 
guideline) [16]. This guideline contains specific recommendations on follow up strategies for 
women with a complicated pregnancy. This new guideline may lead to further improvement of 
the role of gynaecologists in counseling and management for cardiovascular disease risks after 
preeclampsia with the ultimate goal to establish durable care for these women at risk. 

Unfortunately there is little evidence of the best preventive strategies for women at risk for car-
diovascular disease [17]. Most studies performed on preventive interventions include male sub-
jects and could therefore not be directly applied to women. Furthermore, in the specific group of 
women with a history of preeclampsia, no research is performed, although these women might 
even experience a different reaction to the preventive interventions for cardiovascular disease 
[18]. Therefore, we propose a large randomized control trial on preventive interventions and the 
timing of these interventions in women who have had hypertensive complications in pregnancy.

To our knowledge, this is the first study to describe the role of gynaecologists in counseling and 
management of cardiovascular disease risks after preeclampsia. Previously Young et al. studied the 
awareness for preeclampsia as an independent risk factor for cardiovascular disease among resi-
dents internal medicine (n=118) and obstetrics-gynaecology (n=53). A minority of the residents 
stated that they included preeclampsia when asking a woman about the medical history (5% of 
the internists and 42% of the obstetric-gynaecology residents) and counseled women thereafter 
on their increased risk for cardiovascular disease (9% of the internists and 38% of the obstetric-
gynaecology) [19]. These results implicate that a majority of these young doctors already miss 
the opportunity on early in life health improvements. In addition Nijdam et al. demonstrated that 
cardiovascular follow up of women after preeclampsia in primary care by general practitioners in 
the Netherlands was insufficient. Blood pressure measurements within three months postpartum 
were performed in 57% of women with a history of preeclampsia and checks for glucose or cho-
lesterol levels in 3-9% of these women [20]. This indicates that there is a risk that women who are 
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not counseled properly by their gynaecologist postpartum, are lost to follow up and might miss 
an opportunity for healthy aging. Together with the findings in our study, still much progress on 
this subject can be made.

There are a few limitations to our study. First, there might be a response bias since in 2011 29% 
and in 2014 20% of the registered gynaecologists in the Netherlands responded to our survey re-
quest despite the fact that we sent a reminder. We assume that gynaecologists with interest in this 
topic more often returned the questionnaires on this subject, which might result in a overrating of 
awareness in gynaecologists. However, we asked gynaecologists if they were registered perinatol-
ogy sub-specialization. In our study, 25% of the gynaecologists stated to have a perinatology sub-
specialization which is consistent with the gynaecologist population in the Netherlands. Second 
there might be a bias due to social desirability on answers in our questionnaire. This could con-
tribute to a higher assumed awareness on cardiovascular disease after pregnancy complicated 
by hypertensive in this study than in real time. Thirdly, due to the anonymous character of our 
study we could not assume we received results from identical respondents in 2011 and 2014. This 
impaired the possibility of paired analyses on our results and therefore the possibility to receive 
information on individual awareness improvement. 

ConClusion

An overall increasing number of gynaecologists advise women after preeclampsia on cardiovas-
cular risk factor follow up. However there is a considerable scope for improvement since almost 
half of the gynaecologists still miss an opportunity for counseling and management to reduce 
cardiovascular disease risks in this young population. 
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Addendum – Questionnaires on intervention and follow-up after preeclampsia 

In what type of hospital do you work?

Academically / Teaching hospital / Non-teaching hospital

Is your subspecialty in perinatology?

Yes / No

How many patients with early preeclampsia are treated at your ward monthly? And how many 
patients with late preeclampsia? 

- number - 

Which of these advises do you give post partum to women with early preeclampsia? And which 
advise to women with late preeclampsia?  

Coagulation test

Glucose screening

Lipid profile

Yearly blood pressure measurements 

Life style advise; increasing physical activity, smoking cessation, weight reduction
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