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Chapter 1 

Depression and anxiety in pregnancy

Mental health disorders are common in pregnancy and can have a considerable 
impact on the health of the mother and on the development of her child. It is 
known that mental health disorders during pregnancy are associated with 
medical disorders and adverse obstetric outcomes (Howard et al., 2014; Paschetta 
et al., 2014). Moreover, these mental health disorders are associated with adverse 
developmental outcomes in the offspring, such as impaired socio-emotional 
function, reduced academic achievement, and later risk for psychopathology in 
the children. This association is independent of postnatal maternal mental health 
(Stein et al., 2014).

The most common mental health disorders in pregnancy are depression and 
anxiety. Depression, depending on its definition, is estimated to occur in 7 to 
15% of the pregnant women in high-income countries (HICs), and in 19 to 25% 
in low-income and middle-income countries (LMICs) (Gelaye, Rondon, Araya, 
& Williams, 2016; Pop et al., 2019). Anxiety disorders occur in 15% of women in 
pregnancy and anxiety symptoms in 18.2 to 22.9% (Dennis, Falah-Hassani, & Shiri, 
2017; Grigoriadis et al., 2018). The prevalence of comorbid symptoms of anxiety 
and mild to severe depression during pregnancy is 9.5% (Falah-Hassani, Shiri, & 
Dennis, 2017). 

Women suffering from symptoms of depression as well as of anxiety (which 
together are called affective symptoms) in pregnancy are susceptible to 
continuation of these symptoms into a postpartum depression (Phua et al., 2020; 
Walker et al., 2021). They are also prone to adverse outcomes concerning the child, 
such as prematurity and low birthweight (Benatar, Cross-Barnet, Johnston, & Hill, 
2020; Jarde et al., 2016; Stein et al., 2014). 

Depression and anxiety tend to occur more frequently in women of migrant 
background (de Wit et al., 2008; Missine, 2012) (Chapter 2). They constitute a large 
section of the population in the Netherlands (24% )(CBS, 2014). Many studies have 
revealed that these women are also more susceptible to obstetric complications 
(Almeida, Becares, Erbetta, Bettegowda, & Ahluwalia, 2018; Ratcliff, Sharapova, 
Suardi, & Borel, 2015) and are inclined to delay prenatal care (Posthumus, Peters, 
Borsboom, Knapen, & Bonsel, 2017), which hampers timely recognition of affective 
symptoms as well as of impending complications. 
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Apart from delayed prenatal care, there are two other reasons why affective 
symptoms in pregnancy are often not recognized. First, these symptoms are 
often confused with physiological symptoms of pregnancy, for example feeling 
tired, loss of energy, difficulties sleeping and decreased appetite (Biaggi, Conroy, 
Pawlby, & Pariante, 2016). These symptoms occur even more in women with a 
migrant background, among whom a somatic presentation of mental distress is 
more common (Howard et al., 2014). Secondly, many women (migrant and non-
migrant) are reluctant to admit feelings of depression, as they feel ashamed to face 
the discrepancy between the expected feelings of happiness during pregnancy 
and their own feelings of sadness (Fonseca, Gorayeb, & Canavarro, 2015). 

To counter the problems that may arise from not recognizing affective symptoms 
in pregnancy, the use of screening instruments is recommended, as they are 
likely to be useful for detecting affective symptoms early in pregnancy (O’Connor, 
Rossom, Henninger, Groom, & Burda, 2016). However, experts differ in their 
opinions about the sensitivity of the various instruments that are used to screen 
for affective symptoms in pregnancy. Besides, symptoms of depression and 
anxiety tend to fluctuate during pregnancy (Chorwe-Sungani & Chipps, 2017; 
Matthey & Ross-Hamid, 2012; Tandon, Cluxton-Keller, Leis, Le, & Perry, 2012).

Finally, even if affective disorders are recognized, treatment is often hampered 
by the pregnant woman’s previously mentioned shame of feeling depressed at a 
time that she is supposed to sit on cloud nine, or, in case of psychotherapy, by 
practical issues, such as lack of time and childcare (Goodman, 2009), and, in case 
of medication, by the fear of harming the unborn child or of adverse effects on the 
mother (Dennis & Dowswell, 2013).

The use of medication in pregnancy is still highly debated. Recent reviews 
revealed a higher risk for a number of adverse perinatal outcomes (Anderson et al., 
2020; Palmsten, Chambers, Wells, & Bandoli, 2020; Xing, Wu, Chen, & Wang, 2020). 
However, so far, it has remained unresolved whether these complications are 
really related to the medication or to the underlying disease. If the complications 
are related to the medication, questions remain about the type of medication, the 
dose, the sensitive period and the clinical relevance of the complication. 

Starting and adhering to psychotherapy in pregnant women is often not only 
hampered by practical issues such as lack of time and childcare but also, just like 
in the general population, by long waiting lists, high costs and limited accessibility 
(Donker et al., 2009). To overcome these hindrances, internet interventions have 
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been developed and studied. These interventions have proven to be effective 
in treating affective symptoms in the general population (van Straten, Cuijpers, 
& Smits, 2008), but they have not been extensively studied in pregnant women, 
hence more research necessary. 

Aim and outline of this dissertation 

The aim of this dissertation was to find strategies to improve the recognition and 
treatment of affective symptoms in pregnant women.  

We compared the ability of questionnaires to measure affective symptoms in 
pregnant women, as well as the prevalence of affective symptoms between 
migrant and Dutch pregnant women and the relation with these symptoms 
with pregnancy complications and healthcare consumption. We investigated 
the effectiveness of an internet based treatment to treat affective symptoms in 
pregnant women and finally, if one major pregnancy complication can be related 
to treatment with antidepressants during pregnancy.  

Chapter 2: Influence of affective symptoms on complications 
and healthcare consumption in pregnant women with a migrant 
background.
Complications and healthcare consumption of pregnant women with a migrant 
background. Is there an association with psychological distress? Maternal and Child 
Health Journal;  In review. 

This chapter focuses on differences in pregnancy complications and healthcare 
consumption between native Dutch women and women with a migrant background. 
Differences in psychological distress are examined as possible moderators.

Gap: It has not been fully explained why pregnancy complications and healthcare 
consumption during pregnancy differ between native Dutch women and women 
with a migrant background. 

Aim: To investigate if psychological distress is a possible moderator explaining 
the differences in pregnancy outcomes and healthcare consumption between 
pregnant native Dutch and migrant women. 
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Chapter 3 & 4: The effectiveness of an internet-based intervention 
for treatment of affective symptoms in pregnant women.
The (cost) effectiveness of an online intervention for pregnant women with affective 
symptoms: protocol of a randomised controlled trial. BMC Pregnancy and Childbirth 
2014, 14:273

The Effectiveness of a Guided Internet-Based Tool for the Treatment of Depression 
and Anxiety in Pregnancy (MamaKits Online): Randomized Controlled Trial.   J Med 
Internet Res. 2020 Mar 23;22(3)

In chapter 3 and 4, the course and the results are provided of our study on the 
effectiveness of a guided internet-based intervention for treating affective 
symptoms in pregnancy.

Gap: There is a lack of effective interventions for treating affective symptoms 
in pregnancy, which is probably largely due to high attrition (van Ravesteyn, 
Lambregtse-van den Berg, Hoogendijk, & Kamperman, 2017) caused by fear of 
stigmatization and by practical problems, such as lack of transportation, difficulties 
organizing the care of other children, and lack of time.

Aim: To investigate if a guided online intervention based on problem solving 
therapy is effective in treating affective symptoms in pregnancy.

Chapter 5: The reliability of instruments measuring affective 
symptoms in pregnant women.
Construct Validity and Responsiveness of Instruments Measuring Depression and 
Anxiety in Pregnancy: a Comparison of EPDS, HADS-A and CES-D. Journal of Affective 
Disorders; in review

In this chapter, we compared the psychometric properties of the three instruments 
we used in our trial to measure affective symptoms: the Edinburgh Postpartum 
Depression Scale (EPDS), the Center for Epidemiologic Studies Depression Scale 
(CES-D) and the Hospital Anxiety and Depression Scale (HADS-A). The aim of this 
comparison was to identify which measurement instrument is the most suitable 
for detecting the presence and course of affective symptoms in pregnancy.
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Gap: While previous research has shown that all three questionnaires are reliable 
in measuring affective symptoms in pregnancy (Chorwe-Sungani & Chipps, 2017; 
Evans, Spiby, & Morrell, 2015; Tandon et al., 2012), their validity has not been 
determined in a longitudinal way.

Aim: To determine whether the construct validity and responsiveness (longitudinal 
validity) of the EPDS, the CES-D and the HADS-A are comparable. 

Chapter 6: Use of antidepressants during pregnancy and risk of 
Postpartum Haemorrhage, review article. 
Antidepressants during pregnancy and postpartum hemorrhage: a systematic review. 
Eur J Obstet Gynecol Reprod Biol. 2015 Jun;189:38-47.

The psychopharmacological drugs used most frequently during pregnancy are 
antidepressants and, in particular, Selective Serotonin Reuptake Inhibitors (SSRIs) 
(Jiang et al., 2016). This chapter presents a systematic review summarizing the 
evidence of an association between the use of antidepressants during pregnancy 
and the risk of postpartum haemorrhage (PPH). SSRIs have been associated with a 
higher risk of PPH, which might possibly be due to their capacity to interfere with 
haemostasis.

Gap: There is no clear evidence of an association between the use of serotonergic 
medication and a higher incidence of postpartum haemorrhage. 

Aim: To summarize the literature on the relation between the use of serotonergic 
medication and the incidence of postpartum haemorrhage and to determine the 
clinical relevance of this possible relation. 

Chapter 7:  Use of antidepressants during pregnancy and risk of 
Postpartum Haemorrhage, observational study. 
Increased postpartum haemorrhage, the possible relation with serotonergic and other 
psychopharmacological drugs: a matched cohort study.  BMC Pregnancy Childbirth. 
2017 Jun 2;17(1):166. 

In this chapter, we investigated the incidence of postpartum haemorrhage in women 
who used serotonergic antidepressants, non-serotonergic antidepres-sants or other 
psychopharmacological medication or who did not use psychopharmacological 
medication at all. 
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Gap: It has not been fully explained why postpartum haemorrhage is more 
frequent in women using serotonergic medication. 

Aim: To identify the cause of the higher incidence of postpartum haemorrhage 
among women using serotonergic medication.

Chapter 8: General discussion

Chapter 9: Summary
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ABSTRACT

Objective
Previous studies reported less prenatal healthcare consumption and more perinatal 
complications in women with a migrant background. Hence we investigated in a 
country with free healthcare access whether women with a migrant background 
differed with respect to pregnancy complications, healthcare consumption and if 
there were associations with psychological distress in comparison to native Dutch.

Method 
We included 324 native Dutch and 303 women with a migrant background, who 
visited two hospitals in Amsterdam for antenatal care between 2014 and 2015. 
Participants completed the Edinburgh Postnatal Depression Scale, the Hospital 
Depression and Anxiety Scale, and sociodemographic questions. Complications 
and healthcare consumption during pregnancy were extracted from medical 
records. Regression analyses were used with adjustment for covariates. 

Results 
Except for gestational diabetes (adjusted OR=3.09; 95%CI=(1.51,6.32)), there were 
no differences between groups in perinatal complications (OR=1.15; 95%CI= 
(0.80,1.64)), nor in healthcare consumption (OR=0.87; 95%CI=(0.63,1.19)).

Women with a migrant background reported more depressive symptoms (Cohen’s 
d=0.25; 95%CI=(0.10,0.41)), even after adjustment for socio-economic factors. 
Psychological distress was associated with more hospital admissions during 
pregnancy. When experiencing depressive symptoms, women with a migrant 
background had an increased risk to be admitted (OR=1.11; 95%CI=(1.01,1.21)).

Conclusion
This study found no differences in pregnancy-related complications, except 
for diabetes, nor different healthcare consumption, in women with a migrant 
background versus native Dutch, in a country with free health care access. However, 
women with a migrant background experienced more depressive symptoms, and 
when depressed their risk for hospital admission increased. Additional research is 
warranted to improve healthcare for this population. 

HM.Heller
Markering
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2

Significance
Previous studies described that women with a migrant background experience 
more perinatal complications, less healthcare consumption and more psychological 
distress.

In this study in a country with free healthcare access, women with a migrant 
background did not differ from native Dutch in healthcare consumption or 
perinatal complications, except for gestational diabetes. However depression was 
more common in women with a migrant background, and increased their risk for 
hospital admissions during pregnancy.

Keywords: pregnancy; psychological distress; migrant; complications; healthcare 
consumption.

1. Introduction

Women with a migrant background living in high income countries often 
experience adverse pregnancy outcomes in comparison to native women (1, 2), 
although some studies did not find this association (3). 

One reason could be that a large proportion of women with a migrant background 
consume less prenatal healthcare which can be related to poor neonatal outcomes 
(4, 5). This may be related to healthcare organisation (6).

Second, epidemiological studies show that women with a migrant background have 
a higher prevalence of psychological distress (depressive and/or anxiety symptoms) 
than those of native origin (7, 8) which is frequently associated with poor pregnancy 
outcomes (9-11). This variation in psychological distress can be explained by 
multiple factors including differences in socioeconomic background (7, 8) social/ 
partner support (12), discrimination (13) and acculturation (14).  However, if 
psychological distress moderates the relation between migrant background and 
perinatal complications remains inconclusive.

To the best of our knowledge only two studies from different countries reported on 
the association of migrant background with psychological distress and pregnancy 
outcomes (15, 16).  However, in the USA the healthcare system is different, and in 
both countries the migrant backgrounds are different from the Netherlands. 

HM.Heller
Markering
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The aims of this study are: (1) To compare the frequency of perinatal complications 
and the quantity of healthcare consumption of women with a migrant background 
to native Dutch women (2) To assess the prevalence of psychological distress 
(symptoms of depression and anxiety) in pregnant women with a migrant 
background compared to the native Dutch population and (3) To investigate the 
effect of migration background on the relation between psychological distress and 
perinatal complications and healthcare consumption. 

2. Material and Methods

2.1 Study design and participants
This prospective study was conducted in a university hospital in Amsterdam 
(Amsterdam UMC) and a general teaching hospital in Amsterdam (OLVG). All our 
patients were provided care in the hospital, either by a midwife or a gynaecologist, 
because of pregnancy complications in either the current or the previous 
pregnancy. Between November 2014 and November 2015 all women with a 
gestational age of 5 until 41 weeks visiting one of both hospitals for obstetric care 
were invited to participate. Women were enrolled if they were pregnant, at least 
18 years old, and had sufficient knowledge of the Dutch or English language to 
complete the questionnaires. Before enrolment all participants provided written 
informed consent. The study was approved by the research and ethics review 
board of both hospitals.

2.2 Measures
All participants were invited to fill in questionnaires containing data on demographics, 
general health, previous pregnancies, and depressive and anxiety symptoms.

Questions on demographics included: age, country of birth, country of birth of the 
mother and father of the respondent, level of education and employment status. 
Data on health and previous pregnancies included length of gestation at the time 
of completing the questionnaire, history of pregnancies, smoking behaviour during 
pregnancy, history of previous professional help for psychological problems and use 
of (psychopharmacological) medication. 

Symptoms of depression were measured with the self-reported Edinburgh Postnatal 
Depression Scale (EPDS), which has a good internal consistency (Cronbach’s  
α = 0.82-0.84). An antenatal cut-off of 10 was used to indicate possible depression, in 
concordance with other studies (17). 
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Symptoms of anxiety were measured with the anxiety subscale of the Hospital 
Depression and Anxiety Scale (HADS-A), which is a reliable scale with good 
internal consistency (Cronbach’s α 0.81-0.84) and an optimal cut-off of 8(18). 

In order to determine migrant status the definition of Statistics Netherlands (CBS) 
was used (19). Here an individual is considered to have a migrant background 
when at least one of her parents was born in a country other than the Netherlands 
(19, 20). We included education and employment as covariates.

After delivery, data were collected from the electronic medical records on 
complications during pregnancy and delivery, including preeclampsia (systolic 
bloodpressure ≥ 140 mmHg and/or diastolic bloodpressure ≥ 90 mmHg, measured 
two times after 20 weeks of pregnancy combined with proteinuria ≥ 300 mg/24h), 
gestational diabetes (75 gram post-load blood glucose level ≥ 7 mmol/l), 
preterm birth (gestational age < 37 weeks), small for gestational age (S.G.A., 
weight ≤ p10)  and all assisted delivery (caesarean section and operative vaginal 
delivery). A composite score of the occurrence of all perinatal complications was 
calculated. Definitions were according to the guidelines of the Dutch Association 
of Gynaecologists and Obstetricians and the Dutch National Birth Register (21-25). 

Healthcare consumption was measured by collecting data from the electronic 
medical records on hospitalization during pregnancy and extended hospitalization 
after delivery. From this information a composite measure of health care use was 
created. 

2.3 Statistical analysis
Pregnancy-related outcome variables included all perinatal complications and 
the composite score of these complications and the composite score of health 
care use, as described in the method section. Chi-square tests were used to 
test differences in categorical variables between native Dutch and women with 
migrant background.

T-tests and linear regression models were used to test differences in mean 
scores in “psychological distress” (which concerned symptoms of depression and 
anxiety, measured with the EPDS and HADS-A) between women with a migrant 
background and native Dutch women, with adjustment for clinical and sociodemo- 
graphic variables.
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Logistic regression models for complications and healthcare consumption were 
used to estimate differences between native women and women with a migrant 
background in terms of odds ratios, both unadjusted and adjusted for common 
confounders like socioeconomic status and Body Mass Index (BMI).

SPSS version 24 was used for data analysis. A two-sided p-value < 0.05 was 
considered statistically significant.

3. Results

3.1. Patient sample
803 patients were invited, 115 refused participation (14.3%) and 61 (7.5%) were 
excluded due to insufficient mastery of Dutch or English language (n=59), not 
being pregnant anymore  (n=1), and missing data on migrant background (n=1). 
As the majority of non-participating women did not provide informed consent to 
obtain data from their medical records it was not possible to compare them with 
the participating women on perinatal complications and healthcare consumption. 
Hence, 627 women (78.1% of the 803 invited women) were included for analyses: 
244 (38.9%) from the teaching hospital and 383 (61.1%) from the university 
hospital in Amsterdam. There were no differences in number of participants with 
migrant background (45.9% versus 49.9%, p=0.332) between the two hospitals.

In total, 324 (51.7%) women were native Dutch and 303 (48.3%) from migrant 
background [see Table 1], which reflects the composition of people with a migrant 
background in Amsterdam (26). 180 women (28.7%) were first generation and 123 
second generation migrants (19.6%). Native pregnant women were more often of 
higher maternal age, more often employed, had higher educations, lower BMI’s, 
sought more professional help for psychological problems and used more often 
psychiatric medication than pregnant women with a migrant background. No 
differences were observed in terms of living with a partner, parity, smoking in 
pregnancy or the use of previous mental health care. 

3.2 Association of migrant background with complications and 
healthcare
We found no differences between native Dutch women and women with a 
migrant background in terms of pregnancy related complications or pregnancy 
related healthcare consumption, except for gestational diabetes [table 2]. 
Gestational diabetes was more often found in women with migrant background 
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Table 1. Baseline characteristics of the total sample (n=627), of the native Dutch women (n=324, 
51.7%) and women with migrant background (n=303, 48.3%) subsamples and p-values on test of 
independence.

Total sample
n (%)

Dutch
n (%)

Migrant 
background

n (%)

p-value
chi2-test or 

t-test 

Maternal age, years (SD) (n=627)   32.7 (4.9)   33.4 (4.7)   31.9 (4.9)  <0.001

Living with partner (n=469) 446 (95.1%) 238 (96.4%) 208 (93.7%)    0.182

Employed (n=626) 463 (74.0%) 281 (86.7%) 182 (60.3%)    0.001

Low education (n=622)   38 (6.1%)   12 (3.7%)   26 (8.7%)    0.010

High education (n=622) 413 (66.4%) 245 (75.9%) 168 (56.2)  <0.001

Nulliparous (n=584) 241 (41.3%) 133 (44.3%) 108 (38.0%)    0.122

Living in deprived area (n=627) 111 (17.7%)   37 (11.4%)   74 (24.4%)  <0.001

Smoking in pregnancy (n=554)   71 (12.8%)   35 (12.2%)   36 (13.5%)    0.650

Previous professional help for 
psychological problems (n=624)

  72 (14.9%) 147 (45.4%)   74 (24.7%)    0.000

Psychiatric medication (n=468) 221 (35.4%)   14 (5.5%)     2 (0.9%)    0.007

BMI in kg/m2 (SD) (n=603)   24.0 (5.0)   23.4 (4.2)   24.7 (5.7)    0.001

Table 2 Pregnancy-related complications and healthcare consumption by women with migrant 
background or native Dutch

Total
N (%)

Dutch 
N (%)

Migrant 
background 

N (%)

Migrant 
background vs 

Dutch OR, 95%-CI

p-value 
test 

OR=1

Preterm delivery1) (n=582)   74 (12,7) 45 (14.6)  29 (10.6) 0.70 (0.42,1.15) 0.156

SGA2) (n=544)   54 (9.9)   22 (7.7)  32 (12.5) 1.71 (0.97,3.03) 0.065

Preeclampsia3) (n=487)   27 (5.5)   15 (5.8)  12 (5.2) 0.89 (0.41,1.94) 0.766

Gestational diabetes4)  (n=533)   40 (7.5)   11 (4.0)  29 (11.3) 3.09 (1.51,6.32) 0.002

All assisted delivery5) (n=627) 225 (35.9) 125 (38.6) 100 (33.0) 0.78 (0.57,1.11) 0.146

caesarean section (n=531) 209 (39.4) 111 (40.2)  98 (38.4) 0.93 (0.66,1.32) 0.674

Hospitalised during childbirth 
(n=532)

214 (40.2) 115 (41.7)  99 (38.7) 0.88 (0.62,1.25) 0.482

Hospital admissions during 
pregnancy(n=512)

105 (20.5)   60 (22.6)  45 (18.3) 0.77 (0.50,1.19) 0.233

Composite of complications 
(n=528)

339 (64.2) 173 (62.7) 166 (65.9) 1.15 (0.80,1.64) 0.445

Composite of hospitalization 
(n=627)

272 (43.4) 146 (45.1) 126 (41.6) 0.87 (0.63,1.19) 0.380

1) Birth before 37 weeks of gestation. 2) Small for Gestational Age: weight <p10 or bending off intra uterine 
growth curve ≥ 20%. 3) Hypertension in pregnancy with blood pressure  ≥140/90 mmHg and proteinuria 
≥ 300 mg/24 hrs. 4) After adjusting for employment, education and BMI, OR=2.29; 95% CI=(1.06,5.00).  
5) All assisted delivery: composite of caesarean section, emergency caesarean section and operative  
vaginal delivery
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(OR=3.09;95% CI=(1.51,6.32)). This association remained significant when 
adjusting for employment, education and BMI (OR=2.29; 95% CI=(1.06,5.00)). 

3.3 Association of migrant background with depressive and anxiety 
symptoms
Women with a migrant background showed more depressive symptoms, but not 
more anxiety symptoms, than native Dutch women (respectively EPDS = 6.58 ± 4.79 
vs. 5.41 ± 4.45; p = 0.002, Cohen’s d = 0.25 and HADS-A: 4.66 ± 3.63 vs. 4.25 ± 3.34; 
p=0.146; Cohen’s d = 0.12) [table 3]. However, after adjustment for employment 
and education the difference in depressive symptoms was no longer significant 
(difference in mean EPDS 0.71 points; Cohen’s d =0.15; p=0.070).

Table 3. Depression (EPDS) and Anxiety (HADS) severity scores by women with migrant background 
or native Dutch women

Dutch
Mean (SD)

Migrant 
background

Mean (SD)

Difference 
(95%-CI)

p-value R2 2) Cohen’s d
 (95%-CI)

EPDS unadjusted 5.41 (4.45) 6.58 (4.79)
1.17 

(0.44,1.90)
0.002 0.016

0.25 
(0.10,0.41)

adjusted1) 0.71 
(-0.06,1.47)

0.070 0.043
0.15 

(-0.01,0.32)

HADS unadjusted 4.25 (3.34) 4.66 (3.63)
0.41 

(-0.14,0.96)
0.146 0.003

0.12 
(-0.04,0.28)

adjusted1) 0.26 
(-0.33,0.84)

0.389 0.010
0.07 

(-0.09,0.24)

¹) Adjusted for being employed (yes/no), education (low, medium, high) 2) Coefficient of determination 
in univariate regression model for unadjusted difference or multivariate model for adjusted difference. 

3.4 Association of depressive and anxiety symptoms with 
complications and healthcare
No association was found between depression and anxiety scores with compli-
cations during pregnancy in both native Dutch women and women with a migrant 
background (OR=1.01; 95% CI=(0.98,1.06) and OR=1.00; 95% CI=(0.95,1.06), 
respectively). 

However, depression and anxiety scores were both associated with hospitalisation 
during pregnancy (OR=1.06; 95% CI=(1.02,1.11) and OR=1.08; 95% CI=(1.02,1.14)) 
per scale unit, respectively). This was not accounted for by differences in clinical or 
sociodemographic background factors. Women with a migrant background had a 
lower percentage of hospital admissions during pregnancy than native Dutch 
women (18.3% and 22.6%, respectively). However, when they reported more 
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depressive symptoms the admission rate increased in contrast with the Dutch 
women where the admission rate remained unchanged, indicating that the 
relation between depression with hospital admission is stronger for pregnant 
women with a migrant background than for Dutch pregnant women (OR= 1.11; 
95%CI= (1.01,1.21), p=0.028) (fig 1).  This relation was not found for anxiety 
symptoms (OR=1.07; 95%CI= (0.95,1.21), p=0.243).

Figure 1. Graph showing the relationship between EPDS total scores and predicted probability of 
hospitalisation for both the migrant background and the non-migrant background group. Points 
are jittered to expose the distribution of observations across the EPDS total score axis. Vertical lines 
display mean EPDS total scores across groups and horizontal lines display mean probabilities of 
hospitalisation across groups, where dashed lines correspond to the migrant background group and 
solid lines correspond to the non-migrant background group. 

4. Discussion and conclusions 

In our cohort, pregnant women with a migrant background in the Netherlands did 
not have more pregnancy complications, except for gestational diabetes, compared 
to native Dutch women. Furthermore, women with a migrant background expressed 
more depressive symptoms than native Dutch women and if they had more 
depressive symptoms the probability of being hospitalized in pregnancy was higher.  
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Interestingly, our findings are in contradiction to many previous studies, which 
showed a relation between women with a migrant background and more perinatal 
complications (1, 2). 

There are some explanations for this. First, in many countries women with a migrant 
background have limited access to healthcare (4, 27).  Secondly, even with equal 
access to healthcare they tend to delay prenatal care and/or pay lesser prenatal visits 
(28, 29) thereby risking late detection of obstetric problems. Finally, differences in 
defining complications may have accounted for the different results. In our study 
we included the following complications: preterm birth, Small for Gestational Age 
(SGA), preeclampsia, gestational diabetes, caesarean section and all assisted delivery 
(caesarean section and operative vaginal delivery), while in some other studies 
stillbirth and neonatal mortality were also included (2). However, in our study the 
incidence of perinatal neonatal mortality (n=6) was too low to be included in our 
analyses. 

 Also we did not find a significant difference in healthcare utilisation between women 
with a migrant background and women with a native background, which can be 
either explained by different healthcare systems (“free” versus paid healthcare) and/
or by using different measures. In our study healthcare utilisation was defined by 
hospital admissions starting during pregnancy, while in other studies this was defined 
as the total number of prenatal care visits (6). 

This study also examined the relation between depressive or anxiety symptoms 
with complications and healthcare utilisation. Previous studies showed inconclusive 
relations. In a review and meta-analysis Grigoriadis found a small association between 
maternal depression during pregnancy and preterm birth (30) whereas others found 
only a relation between anxiety and depression and lower birth length (9) or lower 
birthweight (31) or did not find a relation at all with neonatal outcomes (32).   
Here we also did not find a relation with neonatal outcomes. However, we found a 
small but significant association between depressive- and anxiety symptoms with 
hospitalization during pregnancy. An similar association between depressive 
symptoms and a lengthened predelivery stay on the obstetric ward was also found in 
the study of Palladino (33).   There was a higher risk of hospital admission for depressive 
women with a migration background compared to depressive native Dutch pregnant 
women, but a lower risk of hospitalization when not being depressed. One of the 
possible explanations for a higher risk of hospitalization among pregnant women 
with a migrant background may be differences in coping strategy with depressive 
symptoms, possibly by somatisation, which induces hospitalization (34). 
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The high prevalence of depressive symptoms amongst pregnant women with a 
migrant background is consistent with the findings of most Dutch studies of non-
pregnant people with a migrant background (7, 14). Socioeconomic factors have 
been associated with symptoms of depression and anxiety among women with a 
migrant background  (13), although they did not fully account for increased levels 
of depression (7, 8). 
This may be related to how socioeconomic variables are defined and measured or 
that migrant background and socioeconomic factors are entangled, for example 
people with a migrant background have generally lower educations, and as a 
consequence are less often employed(35) . From that perspective, adjusting for 
socioeconomic factors may lead to overadjustment.
Finally, it is important to state that the population of people with a migrant 
background in the Netherlands is somewhat difficult to compare with other 
countries, because of differences in the definition of migration and immigration 
history. 

Strengths and limitations of the study
This study adds new data as we have investigated the relation between 
psychological distress and pregnancy complications and healthcare use in a country 
were healthcare is provided to all people, regardless of insurance or migration 
background (6).

Also, migration backgrounds were carefully documented and pregnancy-related 
data were directly obtained from medical records, which makes them more detailed 
and accurate than registry-based data. We also were able to adjust for multiple 
confounders.  

There are also some limitations. One limitation is the selection of the study 
population thereby limiting generalizability of our findings. We performed our 
inclusion in a hospital setting and mainly included women who were referred 
because of (a history of ) pregnancy complications, which resulted in a higher 
complication rate in our study sample than in the general population. Also, we 
only included women from Amsterdam. However, including two hospitals from 
different neighbourhoods ameliorated the generalizability within Amsterdam. 
Also, in Amsterdam we could include more women with a migrant background 
which created a better possibility to find a differential effect. Moreover, our 
questionnaires were only provided in the English or Dutch language. Because 
some women were not able to read and write in Dutch or English they could not 
be included in our study.  Although the number of participants we included was 
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reasonable high, this was not sufficient enough to show differences between the 
various migrant groups. However, other studies have shown that the risk factors 
that different migrant groups have in common are more important in relation 
to pregnancy complications and healthcare consumption then the differences 
between them (2). 

Another limitation is that we were not able to compare the excluded cases from 
our study sample as we did not have informed consent from the excluded women 
to access their medical record.  

Conclusion:
In this study of pregnant women visiting prenatal clinics of two large hospitals in 
Amsterdam, the Netherlands, it was found that pregnant women with a migrant 
background do not experience more complications than native Dutch women, 
except gestational diabetes, and have an equal consumption of healthcare. Besides 
that, pregnant women with a migrant background experienced significant more 
depressive symptoms than native Dutch women, but not more anxiety symptoms. 
However, the difference in depressive symptoms might be (partly) explained by 
socio-economic factors like education and employment. Both depression and 
anxiety were associated with hospitalization during pregnancy and women with a 
migrant background who suffered from depressive symptoms had a higher risk to 
get admitted in comparison to their native Dutch counterparts. 

Future research should focus on additional factors contributing to depressive 
symptoms in migrant pregnant women, such as acculturation, social support and 
discrimination, and understanding the reasons for more frequent hospitalisations 
such as differences in coping.  Addressing these factors may  improve personalized 
care for pregnant women with a migrant background. 

Abbreviations:
EPDS: Edinburgh Postnatal Depression Scale; HADS-A: the Hospital Depression 
and Anxiety Scale; BMI: Body Mass Index; CBS: Statistics Netherlands.
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ABSTRACT

Background
Women in pregnancy and postpartum have an increased vulnerability to develop 
an affective disorder. Affective disorders in pregnancy are associated with an 
increased risk of prematurity, dysmaturity (foetal weight below the 10th percentile 
as determined by ultrasound) and the development of postpartum depressive 
disorder. Untreated affective disorders and their complications may also result 
in considerable costs. Recent meta-analyses showed that interventions during 
pregnancy are less effective than postpartum interventions probably because 
of high attrition due to the barriers pregnant women experience with attending 
sessions outside their homes. An internet-based self-help intervention may 
overcome these barriers as it can be followed at home, and also in one’s own 
time. Such internet interventions showed to be effective for decreasing affective 
symptoms in general.

This randomized clinical trial examines whether an internet-based self-help 
intervention is effective in the reduction of affective symptoms in pregnancy 
and postpartum and results in an improvement of the perinatal outcome. We 
will also determine the cost-effectiveness of the intervention.

Methods
We will investigate the effectiveness of a 6 week internet-based self-help problem 
solving treatment (PST) for affective symptoms in pregnancy. We aim to include 
286 women with mild to severe affective symptoms who will be randomly 
assigned to the internet-based intervention or a waiting list control group. Primary 
outcome measures are affective symptoms and the perinatal outcome. Secondary 
outcome measures are quality of life, and economic costs. All assessments are 
based on self-report and will take place at baseline (T0), 10 weeks later (after 
completion of the intervention (T1), 4 weeks before the expected day of birth (T2), 
and 6 weeks after delivery (T3). The control group will be measured at the same 
moments in time. Analysis will be based on the intention-to-treat principle.

Discussion
If shown (cost) effective, internet-based PST will offer new possibilities to treat 
pregnant women for affective symptoms, to improve their perinatal outcome and 
to prevent the development of postpartum depressive disorders.
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Trial registration Nederlands Trial Register: NTR 4321 http://www.trialregister.nl/
trialreg/admin/rctview.asp?TC=4321

Keywords
Pregnancy, Affective symptoms, Internet, Perinatal outcome, Postpartum depressive 
disorder, Self-help intervention, Cost-effectiveness

Background

Women in pregnancy and postpartum have an increased vulnerability to develop 
a depression or anxiety disorder, both affective disorders. The prevalence of 
depressive and anxiety disorders during pregnancy is 12 and 11% respectively 
[1]. The prevalence rate of mild affective symptoms is estimated to be 17% [2]. 
Depressive and/or anxiety symptoms in pregnancy are often not diagnosed because 
of overlapping symptomatology with pregnancy itself. They remain therefore often 
not recognised [3,4].

Affective disorders are associated with adverse perinatal outcomes such as an 
increased risk of prematurity, dysmaturity, and decreased breastfeeding initiation 
[3,5]. Moreover, antenatal depressive and/or anxiety symptoms are a risk factor for 
the development of postpartum depressive disorder and therefore for impaired 
development of the child [6-11]. Therefore, untreated affective disorders and their 
complications may result in considerable costs [8]. Consequently, prevention of 
the occurrence of an affective disorder during pregnancy is important for mother, 
child and society at large.

A recent meta-analysis, which included 28 Randomised Controlled Trials (RCT’s), 
showed that pre- and postpartum psychological interventions reduced the 
number of women who developed postpartum depression [9]. The most effective 
interventions were postpartum (instead of antenatal) individual interventions 
(instead of group interventions) aimed at women with multiple risk factors 
(instead of offering it to all women). Attrition was noted as one of the main 
problems to accomplish a sufficient intervention dose. This is probably due to 
the fact that pregnant women have many specific barriers to attend sessions 
outside their home. The following interventions appear to show promise in the 
reduction of antenatal depressive symptoms and the subsequent prevention of 
postpartum depressive disorder: lay telephone support, home visits by nurses, 
and interpersonal therapy (IPT).



38

Chapter 3

An internet-based self-help intervention may overcome pregnancy specific barriers 
related to face-to-face interventions. Internet interventions are easy accessible, 
home-based and can be followed in one’s own time. There is no waiting list and 
there is also a reduction in therapist time and costs. This type of intervention 
is therefore a promising approach in the treatment of depressive and anxiety 
symptoms in pregnant women.

In recent years self-help internet programs have become increasingly popular in 
mental health care. They are based on evidence based psychological treatments. 
Nowadays, numerous randomised controlled trials are available demonstrating 
the effectiveness of internet-based self-help interventions for different mental 
disorders such as depression [12,13], anxiety [14,15], alcohol [16], and insomnia 
[17]. Various treatment modalities have been applied within these trials, for 
example Cognitive Behavioural Therapy (CBT) and Problem-Solving Therapy (PST). 
It has been demonstrated that internet self-help treatments provided with support 
are more effective than those without any support [18]. To our best knowledge 
no evidence is available on self-help internet interventions for depressive and 
anxiety symptoms in pregnancy.

We will examine the effectiveness of an intervention based on an existing, 
evidence based internet self-help version of PST [19] compared to a waiting list 
control condition on (1) the reduction of depressive and anxiety symptoms post 
intervention, end of pregnancy and 6 weeks postpartum and, (2) the improvement 
in perinatal outcomes (for example pre-term birth, growth restriction and 
breastfeeding initiation). We will also (3) determine cost-effectiveness using a 
societal perspective. We will further explain the intervention in the method section.

Methods and design

Study design
The study is a randomized controlled trial with an active intervention arm and 
a waiting list control condition. The intervention is based on problem solving 
treatment and will be offered through the internet. It will be guided by a trained 
coach. Participants in the control condition are offered access to the same 
intervention after the last follow-up of the trial (6 weeks postpartum). Both groups 
are allowed to use concurrent treatment (care-as-usual) as well. This additional care 
will be monitored.
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The study protocol, information brochure and informed consent were approved 
by the Medical Ethics Committee of the VU University Medical Center (registration 
number 2013.275). Figure 1 displays the flowchart of the study design.

Inclusion and exclusion criteria
We will include participants who are at risk for developing postpartum depression. 
More specifically, we will include participants of 18 years and older, who are 
pregnant but are at least 10 weeks before the expected delivery date, and have 
at least mild symptoms of depression or anxiety. Symptoms of depression are 
measured with the Center for Epidemiological Studies Depression scale (CES-D) 
and symptoms of anxiety with the Hospital Anxiety and Depression Scale- Anxiety 
subscale (HADS-A) [20,21]. Patients are eligible if they score at least 16 on the CESD 
and/or 8 on the HADS-A. Participants who indicate that they either intend to harm 
themselves or want to attempt suicide (as assessed by one question of the Web 
Screening Questionnaire (WSQ) [22]) will be excluded. They are advised to consult 
their general practitioner to obtain more tailored care. Receiving psychiatric 
treatment including psychotherapy or the use of psychopharmacological agents 
such as antidepressants is allowed. Any additional treatments will be monitored 
through patients self-report at the end of study.

Recruitment
Participants will be recruited from the general Dutch population by means 
of banners on internet websites and advertisements in newspapers and 
magazines for pregnant women. These banners and advertisements refer to our 
study website. The website provides general information about the study and 
women can register online. All registered women will then be informed in more 
detail. They will also receive an informed consent form and a link to a baseline 
questionnaire. Only women who return a signed informed consent, complete the 
online baseline questionnaire, meet inclusion criteria and do not meet exclusion 
criteria will be included and randomized. Participants with very severe depressive 
or anxiety symptoms (CESD ≥ 25 or HADS-A ≥ 12) will be advised to contact their 
general practitioner as well, since the possibility exists that they need additional 
treatment. They will not be excluded since there exists evidence that the 
intervention is also helpful in case of severe depressive symptoms [23,24].

Randomisation
Participants will be randomized in a 1:1 ratio. An independent researcher will 
create a computer generated randomisation scheme, using blocks of 10. This 
independent researcher will store the randomisation scheme and provide the next 
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randomisation outcome after each inclusion by the researcher. This procedure 
ensures blind allocation. All participants will then be informed by e-mail on the 
randomisation outcome.

Intervention
We adapted the existing, evidence based internet version of PST, for use in 
pregnant women [25]. We added psychoeducation on pregnancy and affective 
symptoms and adjusted the example patients in the programs. We named 
the intervention ‘MamaKits online’. The core assumption of PST is that affective 
symptoms are generated when people become overwhelmed by practical problems 
they face in their daily lives. When people are able to make a list of their worries and 
problems, and learn structured ways to resolve them, they feel less overwhelmed. 
Then they are better able to cope and this will in turn alleviate their mood [19].

Flowchart selection, inclusion, intervention and measurement
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The course takes 6 weeks to complete, with one lesson each week. Each lesson 
consists of: information, examples and homework assignments. The intervention 
consists of three steps: (1) participants describe what really matters to them (2) 
participants write down their current worries and problems and categorize them 
into three types: (a) unimportant problems (problems unrelated to the things that 
matter to them), (b) problems which can be solved, and (c) problems which cannot 
be solved (e.g. the loss of a loved one), (3) participants make a plan for the future in 
which they describe how they will try to accomplish those things that matter most 
to them.

The core of the intervention consists of a structured approach to solve potentially 
solvable problems. It consists of six steps: (1) write a clear definition of the problem, 
(2) generate multiple solutions to the problem, (3) select the best solution, (4) work 
out a systematic plan for this solution, (5) carry out the solution, and (6) evaluate as 
to whether the solution has resolved the problem.

Trained coaches will give weekly feedback on the assignments through e-mail. The 
coaches will be master level psychology students, psychologists and psychiatrists 
who will receive a three hour training by an experienced PST therapist and are 
afterwards closely supervised by the same person. Based on previous experience 
with e-mail coaching we expect the coaching to take 15–30 minutes per participant 
per lesson. Feedback is aimed at supporting participants to work through the 
intervention and assignments, not to develop a therapeutic relationship. The main 
researcher, an experienced psychiatrist (HH), will check the integrity of the feedback

Control group
Participants in the control group are allowed to use ‘treatment as usual’ when needed. 
The ‘treatment as usual’ will be assessed through patients self-report by means of the 
questionnaires. Six weeks postpartum they will be offered the intervention.

Instruments
Primary outcomes
Depressive symptoms
We will use the Dutch version of the CES-D to measure symptoms of depression [20].
This questionnaire has 20 self-rated items, each scored 0–3. The total score range 
is 0 (no depressive symptoms) to 60 (high number of depressive symptoms). The 
validity has been tested in different populations. Scores of 16 and higher represent 
a clinically significant level of depressive symptoms with a sensitivity of 0.82-1.00 
and a specificity of 0.69-0.88 [26,27] and is chosen as an inclusion criterion.
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Suicidality
We will use one question of the WSQ [28] to asses suicidality. We will contact 
participants with a score 3 by telephone to give them advice about obtaining 
additional treatment. If needed we will also contact their general practitioner. 
For that reason we will also ask the telephone number of the participant and the 
name of het general practitioner.

Anxiety symptoms
For assessing anxiety symptoms the Dutch version of the HADS A is used. This 
is a 7 item anxiety subscale of the HADS with item responses on a 0 to 3 scale. 
Total score range is 0–21. Higher scores indicate more anxiety. The questionnaire 
is found to be reliable in the paper-pencil version [29] as well as in the internet 
version [30]. The HADS A has an optimal cut-off ≥ 8 with a sensitivity of 0.89 and a 
specificity of 0.75 [27].

Perinatal outcomes
At 6 weeks after delivery we will assess the perinatal complications such as 
preterm birth (birth of baby less than 37 weeks gestational age), low birth weight, 
breastfeeding initiation and obstetric complications such as unplanned Caesarean 
Section, a vacuum extraction or longer duration of hospitalisation. This information 
will be obtained from participants only.

Secondary outcomes
Depressive symptoms
The Edinburgh Postnatal Depression Scale (EPDS) [31] is a 10 item depression 
scale developed for women in the postpartum period. Item response varies from 
0 to 3. Total score range is 0–30. Cronbach’s alpha was 0.82 in the Dutch paper-
pencil version [32]. As the EPDS is not well validated as a screenings instrument 
in the antepartum period we will not use it as our primary outcome [33]. We will 
use the EPDS as a secondary measuring instrument for comparison as this scale is 
widely used in this target population.

Health care utilization
We will monitor uptake of health care, during the whole study period with the 
TiC-P [34].We will include all health care utilization of the mother (e.g. visits to 
general practitioner, to mental health care, to gynaecologist, hospital admissions 
etc.), as well for the new-born (e.g. additional visits from the midwife or to the child 
health centre, to the general practitioner and/or the paediatrician) irrespective of 
the cause or reason for using the service.
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Productivity losses
We will also monitor possible productivity losses. We will register the duration of 
the maternity leave, frequency and duration of sick leave from work (absenteeism) 
and the extent a women has worked but less efficient (presenteeism). This will be 
measured with the SF-HLQ which is incorporated within the TIC-P [34].

Quality of life
Quality of life is assessed with the Euroqol [34-37]. This is self report questionnaire 
which measures quality of life and consists of 5 health state dimensions (pain/
discomfort, depression/anxiety, mobility, self-care and usual activity) giving an 
indication of the own health state. The value that the individual or the society may 
place on a particular health state is expressed in a utility score. This utility score 
varies by a number between 0 (worst imaginable condition: death) and 1 (perfect 
health). In the Netherlands the tariff of valuation to determine the utility score 
is used to calculate quality-adjusted life years (QALYs) by multiplying the utility 
score with the amount of years the health state exists.

Demographics
We will assess gender, age, marital status, number and ages of other children, 
education, profession and ethnicity.

Assessments
All assessments are based on self-report and will take place online (table 1). We 
will measure at baseline (T0), 10 weeks later (although it is possible to finish the 
intervention in 6 weeks we know that there will be some people who need more 
time. To ensure that the post-test assessment takes place after completing the 
intervention we will perform the post-test assessments after 10 weeks.), when the 
intervention group has finished the intervention (T1), 4 weeks before the expected 
day of birth (in order to registrate symptoms of relapse (T2), and 6 weeks after 
delivery (T3). Participants starting the intervention after 24 weeks of pregnancy will 
not be assessed at T2, since the time period between T1 and T2 will be too small.
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Table 1 Assessment time table

T0 T1 T2 T3

CES-D X X X X

HADS X X X X

WSQ X X

EPDS X X X X

TiC-P X X X X

Euroqol X X X X

Demographic variables X

Delivery outcome X

Sample size and statistical analysis
Analyses will be conducted according to intention-to-treat as well as per protocol 
principle. To study differences between the conditions we will use linear mixed 
models with symptoms of depression and anxiety as dependent variables, time 
indicators and treatment dummy as predictors, since these types of models 
account for drop out over time. We will compute both within group effect sizes 
and between group effect sizes. The within group effect sizes are standardized 
differences of (predicted) means of the follow up scores and baseline scores. The 
between group effect sizes concern differences between within group effect sizes. 
We assume that the between group effect size (Cohen’s d) at the end of the study 
will be at least 0.40, because this has been demonstrated in a meta-analysis on 
supported internet treatments in general [13] and in previous studies using the 
same problem solving internet treatment [19,25]. Using an alpha of 0.05 (two-
tailed), a statistical power (1-bèta) of 0.80, and an attrition rate of 30% [19] we 
need 143 respondents in each arm. All analyses will be conducted using SPSS for 
Windows, version 20 and STATA 10.0.

Economic analysis
The economic analyses are undertaken from a societal perspective, taking into 
account intervention costs, direct medical costs, direct non-medical costs and 
indirect costs during the study period [38]. Indirect costs refer to lost resources 
and opportunities resulting from the disease. We will assess health service uptake 
and production losses at T0, T1, T2 and T3 based on the TIC-P. Full economic costs 
due to care utilization and production losses are obtained from the national 
manual for cost prices in the health care sector. The intervention costs concern 
the costs related to the internet application, the advertisement and the training/
salary of the coaches. Indirect costs include production losses both in paid labour 
and in the domestic sphere. In addition, both costs due to work loss and work 
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cut-back are assessed, as work cut-back in patients with affective symptoms 
may be substantial. To calculate indirect costs the friction cost method is used, 
thereby taking the replacement of sick employees into account, resulting in more 
conservative cost estimates than the human capital approach. As the timeframe 
used in the present study is relatively short, costs are not discounted nor corrected 
for inflation.

To account for the possible non-normality of the cost data, sample errors and 95% 
confidence intervals are based on resampling methods (bootstrapping) using 
2,500 replications.

A cost-effectiveness analysis assesses the costs per recovered patient [39]. Quality 
of life is assessed at each assessment point with the Euroqol, and the average 
quality of life during the study period is calculated.

A cost-utility analysis is similar to a cost effective study, but assesses the 
incremental costs per QALY gained during the study period (instead of the 
incremental costs per recovery).

We will report the incremental cost-effectiveness ratio. The Incremental cost-
effectiveness ratio (ICER) is the ratio between the difference in costs (between 
experimental and control condition) and the difference in effects (between 
experimental and control condition), where costs is the average annual per capita cost 
and effects is the percentage of participants that recovered from their depression.

We will report the ICER, the scatter of the bootstrapped ICERs on the ICER 
plane and the ICER acceptability curve for the probability that the intervention 
dominates care as usual for a series of willingness-to-pay ceilings. Use will be 
made of the pertinent guidelines for health economic evaluation.

Discussion

The aim of this study is to investigate the effectiveness of an internet-based self-
help intervention on depressive and anxiety symptoms in pregnancy. Furthermore 
we investigate the effects on pregnancy outcome. Through a calculation of costs 
and quality of life gains an indication can be given on the cost effectiveness of the 
intervention. This study has several limitations.
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First not all women have access to the internet. This might be especially true 
for those with increased vulnerability for affective symptomatology during 
pregnancy such as social disadvantaged women in particular those with illiteracy, 
low educational level and low income. However especially in Western countries 
internet is broadly available and therefore this intervention is widely accessible 
during pregnancy.

Second, dropout rate may be high in the non-intervention group due to lack of 
motivation. In order to counter this, therapy is offered at a later stage, 6 weeks 
post-delivery.

A third limitation is the use of self-rating instruments only. However since this 
intervention is aimed at affective symptoms and not at affective disorders a formal 
diagnosis seems not necessary.

The strength of the study is that we examine a short practical intervention for 
a specific group with mild to severe affective symptoms, which has proven to 
be (cost) effective in other populations. The broad inclusion and the use of the 
internet will allow us to create a high external validity. Furthermore the study is 
not only aimed at depressive, but also at anxiety symptoms, which is a common, 
but often neglected symptom in pregnancy and postpartum.

In case effectiveness is proven we will be able to offer an effective treatment of 
affective symptoms in pregnancy and their complications, reach many women 
and making therapy easier accessible.
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ABSTRACT

Background
Pregnant women with symptoms of depression or anxiety often do not receive 
adequate treatment. In view of the high incidence of these symptoms in 
pregnancy and their impact on pregnancy outcomes, getting treatment is of the 
utmost importance. A guided internet self-help intervention may help to provide 
more women with appropriate treatment.

Objective
The aim of this study was to examine the effectiveness of a guided internet 
intervention (MamaKits online) for pregnant women with moderate to severe 
symptoms of anxiety or depression. Assessments took place before randomization 
(T0), post intervention (T1), at 36 weeks of pregnancy (T2), and 6 weeks 
postpartum (T3). We also explored effects on perinatal child outcomes 6 weeks 
postpartum.

Methods 
This randomized controlled trial included pregnant women (<30 weeks) with 
depressive symptoms above threshold (ie, Center for Epidemiological Studies 
Depression scale [CES-D] ≥16) or anxiety above threshold (ie, Hospital Anxiety 
and Depression Scale-Anxiety subscale [HADS-A] ≥8)or both of them. Participants 
were recruited via general media and flyers in prenatal care waiting rooms or via 
obstetricians and midwives. After initial assessment, women were randomized to 
(1) MamaKits online in addition to treatment as usual or (2) treatment as usual 
(control condition). MamaKits online is a 5-week guided internet intervention 
based on problem solving treatment. Guidance was was provided by trained 
students pursuing a Master’s in Psychology. Outcomes were based on a Web-
based self-report. Women in the control condition were allowed to receive the 
intervention after the last assessment (6 weeks postpartum).

Results
Of the 159 included women, 79 were randomized to MamaKits online, 47% (79/37) 
of whom (completed the intervention. Both groups showed a substantial decrease 
in affective symptoms on the CES-D, HADS-A, and Edinburgh Postnatal Depression 
Scale over time. In the intervention group, affective symptoms decreased more 
than that in the control group, but between-group effect sizes were small to 
medium (Cohen d at T3=0.45, 0.21, and 0.23, for the 3 questionnaires, respectively) 
and statistically not significant. Negative perinatal child outcomes did not differ 
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between the 2 groups (χ2
1=0.1; P=.78). Completer analysis revealed no differences 

in outcome between the treatment completers and the control group. The trial 
was terminated early for reasons of futility based on the results of an interim 
analysis, which we performed because of inclusion problems.

Conclusions 
Our study did show a significant reduction in affective symptoms in both groups, 
but the differences in reduction of affective symptoms between the intervention 
and the control group were not significant. There were also no differences in 
perinatal child outcomes. Future research should examine for which women these 
interventions might be effective or if changes in the internet intervention might 
make the intervention more effective.

International Standard Randomized Controlled Trial Number (ISRCTN): NL4162; 
https://www.trialregister.nl/trial/4162

Keywords: pregnancy; depression; anxiety; internet; pregnancy outcome; 
treatment

Introduction

Background
Depression and anxiety are common problems in women in the perinatal period. 
Major depressive disorder and anxiety disorders affect 7% to 15% of women during 
pregnancy [1-4]. The prevalence of symptoms of depression and anxiety is even 
higher, as they occur in 18% to 20% of the pregnant women [1,5,6]. Depression 
and anxiety are both associated with poor pregnancy outcomes [7], postpartum 
depression [4,8,9], and negative influences on child development [10-14]. Hence, 
effective treatment of these disorders is of the utmost importance.

Psychotherapeutic interventions such as cognitive behavioral therapy and 
interpersonal therapy have proven effective in treating perinatal depression and 
anxiety [15-17]. However, the implementation of effective treatment interventions is 
often hampered by factors relating to the pregnancy, for example, non-recognition 
of the symptoms because of overlapping symptomatology with pregnancy itself 
[18], or by feelings of stigmatization, lack of time, problems with transportation, or 
difficulties arranging childcare [11,19,20]. Some of these barriers may be overcome 
by providing guided internet-based self-help interventions. Indeed, Web-based 
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interventions are easier to access, have no waiting lists, allow anonymity, and can be 
carried out whenever and wherever the patient wants [19,21,22]. Moreover, because 
the therapeutic input is smaller than that in regular face-to-face treatments, internet-
based interventions are likely to be less costly and more scalable. This is especially 
advantageous for disorders that are characterized by a combination of high 
prevalence and a low treatment-seeking rate, which is the case for pregnant women 
with depressive and anxiety symptoms. Although internet-based interventions 
proved effective in the general population [23,24] as well as postpartum [25], recent 
studies of internet-based interventions during pregnancy [26-28] showed varying 
success. Outcomes may have been influenced by differences in the methodology, 
content, and duration of these internet-based therapies.

Previously, we developed an internet-based problem solving treatment (PST) 
consisting of 5 modules and support provided by a trained coach, which 
proved effective for depressed and anxious people in general [29,30]. PST is a 
generic treatment that is used for different kinds of psychiatric problems, such 
as depression [31] and anxiety [32]. The core assumption of PST is that affective 
symptoms are generated when people become overwhelmed by practical 
problems they face in their daily lives. In PST, participants make a list of all their 
worries and problems and learn structured ways to resolve those problems. This 
approach makes them feel less overwhelmed, which in turn alleviates their mood.

Although the effectiveness of face-to-face PST has been firmly established [31], 
there is no evidence yet whether online guided PST might be effective in reducing 
symptoms of depression and anxiety in pregnant women.

Objectives
For this study, we adapted the Web-based guided PST to provide an effective, 
easily accessible intervention for above-threshold affective symptoms in pregnant 
women. We hypothesized that the intervention would be effective (1) in reducing 
depressive and anxiety symptoms post intervention during pregnancy, at the end 
of pregnancy, and at 6 weeks postpartum and (2) in improving perinatal child 
outcomes, such as preterm birth, growth restriction, and breastfeeding initiation.
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Methods

Study Design
We performed a randomized controlled trial with an intervention condition 
(Internet-based problem solving treatment [iPST]) and a control group (care-as-
usual). For ethical reasons, the participants in the control condition were also 
offered access to the intervention, but only after the last follow-up (6 weeks 
postpartum). Both groups were allowed to use concurrent treatment (care-as-
usual) as well. The use of additional care was monitored through self-report.

The study protocol, information brochure, and informed consent form were 
approved by the Medical Ethics Committee of the VU University Medical Center 
(registration number 2013.275) and registered with the Dutch Trial Registry 
(NTR4321). The tenets of the Declaration of Helsinki were observed. An extensive 
description of the study protocol can be found elsewhere [33].

Participants
All participants were self-referred. They were recruited through articles and 
advertisement in national newspapers and magazines and through social media, 
pregnancy websites, and websites of patient’s associations. Information flyers and 
posters were also distributed in maternity clinics and in clinics for primary care 
nationwide. Pregnant women with symptoms of depression and/or anxiety were 
advised to visit our study website, where they could find more information about 
the study and were given the opportunity to register online. After registration, they 
received an informed consent letter by post. After returning the signed informed 
consent form, they were invited to complete the first Web-based questionnaire.

Inclusion and Exclusion Criteria
Women aged 18 years and older were eligible if they were pregnant for less than 
30 weeks, showed symptoms of depression or anxiety or both, and had sufficient 
access to the internet. Symptoms of depression were measured with the initial 
Web-based questionnaire using the Center for Epidemiological Studies Depression 
scale (CES-D) [34], and symptoms of anxiety were assessed using the Hospital 
Anxiety and Depression Scale-Anxiety subscale (HADS-A) [35]. Women were 
eligible to participate if their score on the CES-D was at least 16 or the score on 
the HADS-A was 8 or more. Women with severe depressive or anxiety symptoms 
(CES-D ≥25 or HADS-A ≥12) were also allowed to participate. However, we advised 
them to contact their general practitioner as well to check if another treatment 
or additional treatment was needed. We did not exclude them because Internet-
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based Problem Soving Treatment has also proven to be effective for severe 
depressive and anxiety symptoms [29,36,37]. However, women were excluded if 
they reported intentions to harm themselves or to attempt suicide (assessed by 1 
question of the Web Screening Questionnaire) [38].

During the trial, participants in the intervention group were allowed to receive 
additional care-as-usual, such as psychiatric treatment including psychotherapy 
or psychopharmacological drugs. Any additional treatments were monitored 
through participants’ self-reports at every assessment.

Randomization
Women who were included in the study were randomized in a 1:1 ratio to the 
intervention condition versus the control condition. An independent researcher 
created a computer-generated randomization scheme based on blocks of 
10 and provided the next randomization outcome to 1 of the coaches. This 
procedure ensured allocation concealment. The research assistant informed all 
the participants on the randomization outcome by email. The participants of the 
intervention group also received the name of the website and details on where 
and how they could log-in to start the intervention.

Intervention
An existing evidence-based internet version of PST [29] was used. We adapted this 
version for pregnant women by adding 1 session of psychoeducation on pregnancy 
and affective symptoms and adjusting all the existing case examples to pregnancy-
related case examples. The adapted Web-based intervention for pregnant women 
was named MamaKits online. The course consists of 5 modules, and participants are 
advised to try to carry out 1 module each week. Each module consists of information, 
examples of other pregnant women with depressive or anxiety symptoms carrying 
out the intervention, and homework assignments.

The intervention consists of 3 steps: (1) participants describe what really matters 
to them, (2) participants write down all their current worries and problems, and (3) 
participants make a plan for the future, in which they describe how they will try 
to accomplish those things that matter most to them. After that, they categorize 
the problems into 3 types: unimportant problems (problems unrelated to the things 
that matter to them), problems that can potentially be solved, and problems that 
cannot be solved (eg, the loss of a loved one). The core of the intervention consists 
of a structured approach to solve the potentially solvable problems. This approach 
consists of 6 steps: (1) write down a clear definition of the problem, (2) generate 
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multiple solutions to the problem, (3) select the best solution, (4) work out a 
systematic plan for this solution, (5) carry out the solution, and (6) evaluate whether 
the solution has resolved the problem.

After each module, trained coaches (students pursuing Master’s in Psychology) 
provided feedback on the assignments via secured email. All coaches were 
trained for 4 hours in PST and providing feedback via secured email. They were 
trained by an experienced psychotherapist, who also provided the coaches with 
regular supervision. On average, the coaches gave 20 min of feedback per patient 
per module. The feedback was directed to helping the patient work through the 
intervention; the coaches answered questions if something was not clear and 
provided feedback on homework assignments. If a participant was delayed in 
submitting the homework, the coach sent a reminder by email, with a maximum of 
3 emails and 1 phone call after that.

Measures
Assessments
Assessments took place at baseline (T0), 10 weeks after baseline (T1), 4 weeks 
before the expected date of delivery (T2), and 6 weeks postpartum (T3). 
Participants who started the intervention after 24 weeks’ gestation were not 
assessed at T2, as the period between T1 and T2 would have been too short to 
expect any effects. All assessments were based on self-report and took place 
online. At baseline, we additionally collected demographic data and data on 
current mental treatment, parity, pregnancy duration, and previous and current 
pregnancy complications. At T1, we collected additional data about treatment 
satisfaction, and at T3, we additionally collected data on perinatal child outcomes.

Primary Outcomes
Primary outcomes were reduction in symptoms of depression and anxiety and 
perinatal child outcomes. Depression was measured with the Dutch version of 
the CES-D [34]. This scale has 20 self-rated items, each of which is scored from 
0 to 3. The total score range is 0 (no depressive symptoms) to 60 (high number 
of depressive symptoms). The validity of the CES-D has been tested in different 
populations, including pregnant women [39,40] and also online [41]. Scores of 16 
and higher represent a clinically significant level of depressive symptoms with a 
sensitivity of 0.82 to 1.00 and a specificity of 0.69 to 0.88 [37,38].
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Anxiety was measured with the Dutch version of the HADS-A [35]. The HADS-A is 
a 7-item anxiety subscale of the HADS with item responses on a 0 to 3 scale. Total 
score range is 0 to 21. Higher scores indicate more anxiety. The questionnaire has 
been found to be reliable in the internet version [42]. The HADS-A has an optimal 
cut-off ≥8 with a sensitivity of 0.89 and a specificity of 0.75 [43].

Perinatal child outcomes were assessed through self-report and analyzed 
by calculating the differences between the percentages of women in the 
intervention and control condition who delivered preterm (gestational age <37 
weeks), whose babies had a low birth weight for gestational age (weight ≤ tenth 
percentile, according to the guidelines by the Dutch Association of Gynecologists 
and Obstetricians, based on data of the Dutch National Birth Register), who 
delivered with an emergency cesarean section or vacuum extraction, or who did 
not continue breastfeeding until 6 weeks postpartum.

Secondary Outcomes
Secondary outcomes were reduction in symptoms of depression as measured with 
the Edinburgh Postnatal Depression Scale (EPDS), additional psychological health 
care use, and treatment satisfaction. The EPDS [44] is a 10-item depression scale 
developed for women primarily in the postpartum period, but also in pregnancy. 
Depending on the trimester, the cut-off score varied worldwide from 6.5 to 14.5, and 
in the Netherlands, it varied from 10 to 11 [45,46]. Item response varies from 0 to 3, 
and the total score range is 0 to 30 [45]. Information about additional mental health 
care was obtained using the Trimbos/institute for Medical Technology Assessment, 
Erasmus University Rotterdam, questionnaire for Costs associated with Psychiatric 
Illness [47].

We also used the Client Satisfaction Questionnaire (CSQ-8). The CSQ-8, a 
questionnaire with 8 items measured on a 4-point scale, has good psychometric 
properties in the Dutch population [48]. We added several questions about the 
intervention, the website, and the feedback of the coach. These questions could 
be answered through visual analog scales (VASs).

Sample Size Considerations
The between-group effect size (Cohen d) at post test (T1) was assumed to be at least 
0.40, as was demonstrated in previous studies using the same Internet-based Problem 
Soving Treatment [29,30]. Using an alpha of .05 (2-tailed), a statistical power (1-beta) of 
0.80, and an attrition rate of 30% (as seen in other internet-based therapies in depressed 
patients) [30], we calculated that we needed to enroll 143 respondents in each arm.
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After reviewing the literature, we assumed that symptoms of major depressive 
disorder and any anxiety disorder affect 7% to 15% of women during pregnancy 
[1-4] and that about 17% of the pregnant women have mild affective symptoms in 
pregnancy [6]. On the basis of a yearly birth rate of 171,341 in the Netherlands [49], 
at least about 29,127 women would be eligible for screening. With an expected 
response rate of 1%, 291 women would be included. Therefore, inclusion was 
expected to be completed within 1 year.

Statistical Analysis
All data were analyzed according to intention-to-treat analysis (comprising all the 
participants who were randomized) as well as per-protocol analysis (focusing on 
the participants who completed the intervention, ie, a subset of the intention-to-
treat sample).

Mean total scores (standard deviations) of the 3 questionnaires (CES-D, HADS-A, 
and EPDS) were computed for the intervention and control arms separately 
at different time points (T0, T1, T2, and T3). The Internet-based Problem Soving 
Treatment intervention effect was tested with linear mixed model (LMM) analyses, 
while correcting for baseline differences in the depressive and anxiety symptoms. 
LMM analysis can handle missing data owing to dropout under the assumption 
that the data are missing-at-random.. Adverse perinatal child outcomes were 
defined as having experienced any negative outcome and were also evaluated 
by means of chi-square tests. Statistical analyses were carried out with SPSS (IBM 
;version 24) and Stata (StataCorp; version 15) software.

Results

Inclusion, Study Flow, Study Termination, and Dropout
The inclusion period was extended from 1 to 3 years owing to a low inclusion rate 
(March 2014 until January 2017). After 3 years, we performed an interim analysis, 
which had not been planned in the study protocol, to decide if inclusion of 
additional participants (and applying for additional funding) would be worthwhile 
or not. We developed an interim analysis protocol, which was approved by the 
ethical board. We evaluated the intervention effect on the first primary outcome 
CES-D at posttest (T1) when 153 participants had been randomized. According 
to the interim analysis protocol, the trial would be stopped for efficacy if the 
estimated intervention effect (in terms of standardized mean difference) exceeded 
0.54 (in other words, extra patients would not be needed because the power was 
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enough to establish the effect with significance). Inclusion would also be stopped, 
for futility, if the intervention effect was below 0.29 (in other words, continuing 
with our previously planned number of patients would not be useful because even 
if this number was reached, the power would be insufficient to demonstrate the 
effect with significance). As the interim analysis provided an estimated effect size 
of 0.035, the inclusion of participants was terminated prematurely. Although the 
inclusion of new participants stopped, all measurements continued as scheduled 
for the participants already included.

At the time of closure, a total of 349 women had expressed interest in the 
intervention. Of those women, 99 were excluded because they did not fulfill 
the inclusion criteria (eg, due to being pregnant beyond 30 weeks or due to 
not exceeding the required threshold for depression or anxiety scores). Of the 
remaining 250 women, 91 did not want to participate  because of several  reasons 
(eg, they already felt better or started another type of therapy). Of the originally 
planned 286 women, 159 were included in the study, as another 6 women were in 
the process of inclusion during the interim analysis. Of these 159 women, 79 were 
randomly allocated to the intervention group and 80 to the control group (Figure 
1). Study dropout was 14% (11/80) in the control arm versus 22% (17/79) in the 
experimental arm at T1 (P=.20), 15% (12/80) versus 27% (21/79) at T2 (P=.07), and 
19% (15/80) versus 32% (25/79) at T3 (P=.06). Overall, 60% (48/80) of the control 
group versus 43% (34/79) of the intervention group responded in all waves (T0, 
T1, T2, and T3) and 21% (17/80) of the control group versus 25% (20/79) of the 
intervention group missed either T1 or T2 (or both).

Of the 79 participants who were randomized to the intervention group, 37 
completed all 5 modules of the intervention (47%), 39 women completed at least 
four modules (49%), 50 women completed at least three modules (63%), 67 women 
completed at least two modules (72%), 70 women completed at least one module 
(89%), and 9 women did not even complete the first module (11%). Reasons for 
non-adherence included being too busy (n=7), feeling better (n=4), need for other 
treatment (too sick; n=5), not being motivated (n=8), difficulties in confessing to 
the computer (n=1), intervention not meeting the expectations (n=3), and other 
reason/no reason given (n=14). There were no statistically significant differences 
between the baseline scores of treatment completers (having done all 5 modules) 
and non-completers (having done less than 5 modules). The number of women 
using additional therapy was similar in both groups (P=.68, P=.82, and P=.73 at T0, 
T1, and T3, respectively).
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Figure 1. Flowchart of participants throughout the trial
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Description of Participants
In total, 159 women were randomized. Differences in baseline demographics 
between the Internet-based Problem Solving Treatment group and the control 
group were small (Table 1). Most women were of native Dutch origin (84%, 134/159), 
highly educated (75%, 120/159), and employed (70%, 111/159). Differences 
between the intervention and the control group with respect to baseline severity 
scores of depression and anxiety (primary and secondary outcomes) were also small 
and non-significant.

Effects on Mood Within the Intention-to-Treat Sample
In the intervention group, large within-group effect sizes in primary and secondary 
outcomes were found between T0 and T1, T2 and T3 (Table 2). However, within-
group effect sizes in the control group were also large (Figure 2). Differences in 
effects, as measured in the between-group effect sizes, were small and statistically 
insignificant (Table 3). The only exception to this finding was the medium effect 
size of the CES-D outcome on T3, but this was not significant either (d=0.45; P=.06).

Table 1. Sociodemographic and clinical characteristics at baseline for the intervention group and the 
control group (primary and secondary outcomes).

Demographic factors Intervention, n=79 Control, n=80

Age (years), mean (SD) 32.08 (4.61) 31.94 (4.83)

Background, n (%)

Dutch 72 (91) 62 (78)

Other 7 (9 ) 18 (23)

Educationª, n (%)

Low 4 (5) 0 (0.0)

Middle 14 (18) 21 (26)

High 61 (77) 59 (74)

Marital status, n (%)

In an relationship 76 (96) 76 (95)

Living together 71 (90) 73 (91)

Employed, n (%) 57 (72) 54 (68)

Pregnancy, n (%)

Duration by study entrance

<12 weeks 5 (6) 11 (14)

>12 and <26 weeks 48 (61) 44 (55.0)

> 26 weeks 26 (33) 25 (31)

Nulliparous 42 (53) 36 (45)

Complications in previous pregnancyb 29 (60) 39 (72)
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Complications in this pregnancy 9 (11) 7 (9)

Previous mental healthc, n (%)

Depressive disorder 24 (30) 29 (36)

Anxiety disorder 20 (25) 25 (31)

Other mental problems 9 (11) 2 (3)

No diagnosis 31 (39) 30 (38)

Current treatment, n (%)

Psychological 
treatment

31 (39) 34 (43)

Psychotropic 
medication

12 (15) 14 (18)

Affective symptoms, mean (SD)

Primary outcomes

Center for 
Epidemiological 
Studies Depression

28.84 (7.54) 27.94 (9.04)

Hospital Anxiety and 
Depression Scale-
Anxiety

11.44 (3.50) 11.89 (3.38)

Secondary outcome

Edinburgh Postnatal 
Depression Scale

14.27 (4.91) 13.96 (4.94)

ªDutch Standard Classification of Education: 2006 – Edition 2016/’17, CBS, Statistics Netherlands.
bFirst pregnancies excluded.
cNote that women can be both in the category “depressive disorder” and in the category “anxiety 
disorder.”

Table 2. Mean scores (standard deviations) for affective symptoms (primary and secondary 
outcomes) considering the intervention group and the control group at baseline, 10 weeks after 
randomization, 4 weeks before expected birth date, and 6 weeks after child birth.

Condition Baseline 10 weeks after 
randomization

4 weeks before 
expected birth 

date

6 weeks after 
child birth

n Mean 
(SD)

n Mean (SD) n Mean (SD) n Mean (SD)

Primary outcomes

Center for Epidemiological Studies Depression

Intervention 79 28.8 (7.5) 54 19.5 (10.2) 41 19.7 (11.1) 54 13.8 (10.3)

Waitlist control 80 27.9 (9.0) 65 18.6 (9.4) 52 18.6 (10.0) 65 16.8 (11.9)

Hospital Anxiety and Depression Scale-Anxiety

Intervention 79 11.4 (3.5) 54 8.4 (4.2) 41 7.9 (4.4) 54 7.1 (4.4)

Waitlist control 80 11.9 (3.4) 65 8.6 (3.7) 52 7.9 (4.1) 65 7.9 (4.5)

Secondary outcomes

Edinburgh Postnatal Depression Scale

Intervention 79 14.3 (4.9) 54 9.5 (5.6) 41 9.0 (5.5) 54 8.0 (5.2)

Waitlist cntrol 80 14.0 (4.9) 65 8.9 (5.5) 52 8.2 (5.2) 65 8.7 (5.9)
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Table 3. Estimated effects (unstandardized), test results, and effect sizes of the differences in primary 
and secondary outcomes (Center for Epidemiological Studies Depression, Hospital Anxiety and 
Depression Scale-Anxiety, and Edinburgh Postnatal Depression Scale) within groups and between 
the intervention group and the control group, using linear mixed model analysis at baseline, 10 
weeks after randomization, 4 weeks before expected birth date, and 6 weeks after child birth after 
correction for scores at baseline.

Conditiona Estimated 
effectb

Test results Effect sizec (Cohen d)

Test 
statistic

P 
value

Within 
control 

condition

Within 
intervention 

condition

Between 
groups

Primary outcomes

Center for Epidemiological Studies Depression

Intervention*T1d −0.21 z=−0.14 .89 −1.05 −1.07 −0.03

Intervention*T2e −0.14 z=−0.08 .94 −1.10 −1.11 −0.02

Intervention*T3f −3.71 z=−1.87 .06 −1.29 −1.74 −0.45

Hospital Anxiety and Depression Scale-Anxiety

Intervention*T1 0.04 z=0.07 .95 −0.87 −0.86  0.01

Intervention*T2 0.02 z=0.02 .98 −1.06 −1.05  0.01

Intervention*T3 −0.71 z=−0.92 .36 −1.06 −1.27 −0.21

Secondary outcomes

Edinburgh Postnatal Depression Scale

Intervention*T1 0.00 z=0.01 .10 −0.91 −0.91  0.00

Intervention*T2 0.10 z=0.11 .91 −1.09 −1.07  0.02

Intervention*T3 −1.12 z=−1.13 .26 −1.02 −1.25 −0.23

a The test on all three parameters tests the null hypothesis that all three intervention-by-timepoint 
interaction terms are zero, meaning that the course of the outcome variable within the intervention 
group is identical to the course of the outcome variable within the waitlist control group.
b Estimated effects (unstandardized) are the parameter estimates of the intervention-by-timepoint 
interaction terms and reflect the additional increase (or decrease) within the intervention group 
compared with the increase (or decrease) in the waitlist control group.
c Effect sizes (Cohen d) are standardized effects, obtained by dividing the unstandardized estimated 
effects by the standard deviation of the primary outcomes.
dT1: 10 weeks after randomization.
e T2: 4 weeks before expected birth date.
f T3: 6 weeks after child birth.

Effects on Perinatal Child Outcomes Within the Intention-to-Treat 
Sample
The analyses of perinatal child outcomes revealed that 50% (60/119) of the women 
experienced one or more negative perinatal child outcomes or early cessation of 
breastfeeding. There was no statistically significant difference in these perinatal 
outcomes between the intervention group and the control group (Table 4).
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Figure 2. Predicted CES-D and HADS-A severity scores

Table 4. Perinatal child outcomes in the intervention group compared with the control group.

Perinatal childoutcomes
Intervention, 

n (%)
Control, n 

(%)
P value

Preterm birth 4 (7) 1 (2) .12

Small for gestational age 1 (2) 4 (6) .24

Emergency cesarean section 7 (13) 9 (14) .89

Vacuum extraction 7 (13 ) 9 (14)  .89

No breastfeeding initiation 9 (17) 5 (8) .13

Stopped breastfeeding early 9 (17) 11 (17) .31

At least one negative perinatal child outcome  
(including no or early cessation of breastfeeding)

28 (52) 32 (49) .78

Per-Protocol Analysis of Treatment Completers (Mood and Perinatal 
Outcomes)
Of all 79 intervention patients, 37 (47%) completed the whole intervention. We 
examined the effects for those patients compared with the controls and found 
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no significant differences in any of the outcome measures. LMM analyses revealed 
predominantly small nonsignificant differences between group effect sizes, with 
the exception of the CES-D on T3, which had a significant, medium to high effect 
size (CES-D T1: d=−0.25 and P=.21, CES-D T3: d=−0.53 and P=.04, HADS T1: d=−0.04 
and P=.85, HADS T3: d=−0.41 and P=.09, EPDS T1: d=−0.09 and P=.66, and EPDS T3: 
d=−0.27 and P=.25).

Client Satisfaction
The CSQ-8 was completed at T1 by 53 intervention participants. The majority of 
the participants 87% (46/53) were satisfied with the help they received and 74% 
(39/53) would recommend the intervention to others. The total intervention 
was rated 7.1 (SD 1.6) on a 10-point VAS. The website was rated as fairly good to 
excellent by 83% (44/53) of the participants, and the feedback of coaches was also 
rated as fairly good to excellent by 83% (44/53) of the participants.

Additional Psychological Health Care
Both groups used additional psychological health care interventions, and in all 
cases, these interventions consisted of outpatient care. There were no statistically 
significant differences between the groups in the use of additional psychological 
health care. This was 42% (25/54) in the intervention group and 46% (27/65) in the 
control group (P=.60).

Discussion

Principal Findings
To the best of our knowledge, this randomized controlled trial is the first to 
investigate the effects of offering Web-based guided PST to pregnant women 
with symptoms of depression and anxiety, with the purpose of reducing barriers 
for effective therapy. In both the intervention group and the control group, 
symptoms decreased significantly over time, till 6 weeks postpartum. Although 
this difference was more pronounced in the intervention group than in the control 
group, the between-group differences were small and not statistically significant. 
The only statistically significant difference was shown in the per-protocol analysis 
at T3 on depression. We consider this result a lucky finding, and therefore, we 
do not think that this result is clinically meaningful. Except for this outlier, the 
outcomes of the questionnaires did not differ much. The differences in outcomes 
on the CES-D were larger than those on the EPDS. This might be explained by the 
fact that the EPDS also contains anxiety items (question 4 and 5), assuming that 
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the intervention had a smaller effect on anxiety than on depression. There were 
also no differences between the groups in perinatal child outcomes. Attrition was 
high, with 47% (37/79) women completing the whole intervention and 63% (50/79) 
women completing more than 3 modules. In both groups, many women (44%, 
52/119) used additional psychological treatment.

Our results are not in line with those of other studies on the effects of face-to-
face PST in pregnant women, or with those of studies on the effects of Internet-
based Problem Solving Treatment in general, or with those of other Web-based 
therapies for pregnant women. Studies on face-to-face PST delivered perinatally 
did show medium to high effect [16] on depression, and studies on internet PST 
among people recruited in the general population showed moderate effects on 
both depression and anxiety [29,30]. Of 2 other studies on Web-based cognitive 
behavioral treatment (CBT) for depression during pregnancy [26,50], one showed 
favorable effects on the follow-up of anxiety but not on depression [50], whereas 
the other showed a large effect on depression [26] and only a small nonsignificant 
effect on anxiety.

There might be several reasons why our findings are not in line with those of previous 
studies. One possible explanation could be the intervention itself. Although the 
pregnant women who were included were generally satisfied with the intervention, 
a considerable proportion of these women dropped out. This proportion was larger 
than that in the intervention of Loughnan [50]. Although we do not know the 
reasons for the high dropout rate, one reason might have been that the women had 
sufficiently recovered and did not need more therapy. However, the dropout rate 
might also indicate that the treatment was not optimal or not sufficiently adapted 
to the population. The participants might have preferred additional modules (eg, 
with psychoeducation about changing relationships and role transition) and more 
supplementary resources, or they might have preferred another type of treatment 
(eg, CBT), one more like the treatments offered in the above-mentioned studies 
[26,50]. Another possibility is that the women in our study might have preferred 
face-to-face therapy, which is the default treatment in the Netherlands. The other 
2 trials on Web-based CBT for depression during pregnancy were performed in 
Australia and Sweden, where people might be more familiar with electronic health 
because of their inability to commute to health care facilities if they live in remote 
areas [26,50]. Nevertheless, the fact that almost half of all participants in this study 
did complete the whole intervention indicates that an internet treatment might be 
a useful addition to the existing mental health services in the Netherlands.
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The second possible reason why our findings differ from those of previous studies 
is the difference in measuring techniques. In the study that found a significant 
treatment effect for depression, symptoms were measured with the Montgomery 
Åsberg Depression Rating Scale Self-report version [26]. This instrument might 
be more sensitive to picking up relevant changes, but as far as we know, it has 
not been validated in pregnancy, and the changes could also be related to the 
improvement of symptoms of pregnancy itself. Besides, both studies on Web-
based CBT for depression during pregnancy also used the EPDS as secondary 
outcome, resulting in small non-significant treatment effects.

The third possible reason for the lack of effect in this study is the remarkable 
improvement in the control group. This suggests that the improvement in both 
groups might rather be explained by spontaneous recovery. In general, people 
seek treatment when they are feeling at their worst. It is not unusual that 
symptoms improve spontaneously afterward [51]. This improvement might also 
be explained by the use of additional psychological services. A considerable part 
of the intervention group as well as the control group used other psychological 
treatments, and the majority of them started treatment before the intervention 
and continued after starting the intervention. 

The fourth possible reason is that the patients in our study were relatively healthy. 
They had less severe depressive symptoms than those in the studies on Web-
based interventions that showed greater effects [26,27]. Studies with patients 
with more severe symptoms often demonstrate higher effects than studies with 
patients with less severe symptoms [37].

The fifth possible reason is that the intervention might have been offered at the 
wrong moment during pregnancy. Most participants (58%, 92/159) were in the 
second trimester of their pregnancy, and several systematic reviews concluded 
that interventions carried out toward the end of pregnancy or in the postpartum 
period might be more effective [16,52]. However, in view of the negative 
consequences of anxiety and depression in pregnancy, an early intervention is of the 
utmost importance. Although we did not offer our intervention later in pregnancy 
or in the postpartum period, as recommended, we did meet the other 2 mentioned 
requirements of a successful treatment, which are an individual approach and an 
approach targeted at an at-risk population [52].
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Strengths
Our study has several strengths. First, we created and tested the first internet 
version of evidence-based PST in a perinatal setting. Second, we had a relatively 
long follow-up of 20 weeks. Third, we used an array of different outcome measures, 
including perinatal child outcomes. Fourth, we allowed women of both groups to 
use concurrent treatment, including treatment as usual, which makes the results 
of our study compatible with clinical practice.

Limitations
Despite all our efforts to increase the number of women included in the study 
(by seeking publicity and prolonging the study period by 2 years), the required 
number of participants was not obtained. Second, adherence to the intervention 
was limited. Third, perinatal child outcomes were self-reported, which makes 
them less objective. The fourth limitation is that there was a sampling bias of 
mostly native Dutch, employed, and highly educated women, which makes the 
results less representative of the general population. The fifth limitation is that 
because of trial reasons, and to keep the population more homogeneous, women 
in the last 10 weeks of pregnancy were excluded from starting the intervention 
because they might not be able to finish the treatment before delivery. This is a 
limitation because by setting this limit, we excluded a group of women who could 
have benefited from the intervention, and we also possibly reduced the inclusion 
rate. Furthermore, as we mentioned earlier, interventions carried out toward the 
end of pregnancy or in the postpartum period might have been more effective 
[16,52]. We, therefore, might have been able to demonstrate larger effects if the 
intervention had been offered during this period.

The sixth limitation is that due to the small inclusion sample, the prevalence of 
negative perinatal child outcomes is probably less reliable.

Clinical Implications
The aim of our study was to improve the care for pregnant women with symptoms 
of depression or anxiety or both by offering a Web-based intervention with the 
intention to overcome perceived barriers to treatment. Although inclusion was low, 
attrition was high, and outcome differences between the intervention group and 
the control group were mostly non-significant, we still recommend investigating 
how adherence and the effectiveness might be improved by adjusting the Web-
based intervention, as satisfaction with the offered modules was high and the 
intervention is easily applicable at low cost.
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Conclusions
To the best of our knowledge, this is the first study to examine a Web-based PST 
intervention in pregnant women. Although this study did not show a significant 
reduction in depression and anxiety in comparison with a control condition, Web-
based interventions remain a practical, cost-effective, complementary, or alternative 
therapy modality for face-to-face treatment. Future research is needed to see if the 
intervention might be more successful if it is offered later in pregnancy or if it is 
better adapted to the pregnant population or both.
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ABSTRACT

The use of antidepressants in pregnancy is increasing. Concerns have risen 
about the use of antidepressants during pregnancy and the risk of postpartum 
hemorrhage (PPH). The aim of this systematic review is to summarize evidence on 
the association between use of antidepressants during pregnancy and the risk of 
PPH. An Embase and Pubmed search was conducted. English and Dutch language 
studies reporting original data regarding bleeding after delivery associated with 
exposure to antidepressants during pregnancy were selected. Quality appraisal 
was conducted using the Newcastle Ottawa Scale (NOS). Out of 81 citations, 
4 studies were included. Based on the NOS, 3 were considered of good quality 
and 1 was considered of satisfactory quality. Two studies reported an increased 
incidence of PPH in women who used antidepressants during pregnancy. The 
other two studies identified no overall increased risk of PPH among pregnant 
women exposed to antidepressants. The existing evidence remains inconclusive 
whether use of antidepressants during pregnancy is associated with an increased 
risk of postpartum hemorrhage. If there is such an association the absolute 
increased risk will be low and the clinical relevance needs to be further examined.
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Introduction 

Recently, several studies have described the association between use of antidepres-
sants (ADs) during pregnancy and postpartum hemorrhage (PPH) [1]. Use of ADs,  
especially ADs that inhibit serotonin reuptake (SSRIs) or have affinity with the seroto-
nergic system, may increase the risk of bleeding events [2]. The suggested underlying 
mechanism is depletion of serotonin storage in platelets by inhibition of serotonin 
reuptake, since platelets themselves do not synthesize serotonin. Platelets play a  
fundamental role in coagulation and the repair of vascular injury. Depletion of  
serotonin may result in disrupted platelet aggregation and adhesion, and eventual 
prolongation of bleeding times [3]. 

Depression and other mood disorders are common during pregnancy. The prevalence 
of depression during pregnancy is estimated to be 10–16% [4]. There has been a 
steady increase in the use of ADs in pregnancy. Recent studies have shown that 2–9% 
of women in the Western world are prescribed ADs during pregnancy [5–7]. 

PPH is a common obstetric complication (13%) and a leading cause of maternal 
morbidity and mortality [8]. PPH is defined according to the International 
Classification of Diseases, Ninth revision (ICD-9) as blood loss at least 500 ml or 
blood loss in an amount that adversely affects the maternal physiology, such 
as blood pressure and hematocrit [9]. The maternal morbidity includes blood 
transfusions, admissions to the intensive care and later subfertility. The rate of 
deliveries complicated by severe PPH has shown an increase from 1.9 to 4.2 per 
1000 deliveries in the period of 1999–2008 [10]. The rising incidence of PPH cannot 
be fully explained by increase in established risk factors for PPH, including maternal 
age, multiple pregnancy and preeclampsia. Therefore, other risk factors need to be 
examined. 

Due to the increasing use of ADs in pregnancy and the increasing incidence of 
PPH, we studied the association between use of ADs during pregnancy and the 
risk of PPH in this review. 
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Methods 

Search strategy and data sources 
A PubMed and Embase search was conducted on May 28, 2014. Search strategies 
were developed for each database in collaboration with a medical information 
specialist. Studies were included if they were published in English or Dutch and 
reported original data regarding bleeding during or after delivery associated with 
exposure to any type of antidepressant medication during pregnancy. The following 
set of keywords was used: (SSRI or NSRI or SRI or TCA or second generation 
antidepressive agents or the individual names of any type of antidepressive agents) 
AND (postpartum or puerperium) AND (hemorrhage or bleeding or blood loss). The 
complete search strategy is shown in Appendix A. 

Study selection 
Two reviewers (AB and HH) independently assessed inclusion eligibility. Initial 
selection for inclusion was based on screening of title. Thereafter, included 
titles were screened on abstract. Following this, full-text versions of the selected 
studies were assessed for eligibility. Disagreement about inclusion was solved by 
discussion. The reference lists of identified articles were examined for additional 
pertinent publications. 

Quality assessment 
Quality assessment was conducted utilizing the Newcastle-Ottawa quality 
assessment scale (NOS, Appendix B), an assessment scale recommended by the 
Cochrane Collaboration [11]. For each study, two reviewers (AB and NK) assessed 8 
criteria within the categories: selection, comparability, and exposure or outcome 
measure. Based on the NOS, each study was evaluated using the star system. 
Eight to 9 stars were defined as very good quality, 6–7 as good quality, 4–6 as 
satisfactory quality and 0–3 as unsatisfactory quality. The comparability category 
included evaluation whether studies had been controlled for confounders, 
i.e. risk factors for PPH. Risk factors for PPH are numerous. We used a list of risk 
factors for PPH provided by the Royal College of Obstetricians and Gynecologists 
(RCOG) to define the factors most strongly associated with increased odds of PPH 
(see Appendix C) [12]. The reviewers resolved differences in quality assessment 
through consensus. 
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Results 

Description of inclusion and exclusion 
Of the 81 unique citations reviewed, 65 citations were excluded on the basis of 
the title (see Fig. 1). During abstract review, another 2 abstracts were excluded. 
After the full-text review, 4 articles, all published in English, remained. Reasons for 
article exclusions were: (1) no reporting of original data (n = 7), (2) only available as 
conference abstract (n = 3), (3) no reporting of data regarding bleeding during or 
after delivery associated with exposure to any type of antidepressant medication 
during pregnancy (n = 67). 

Overview of the studies
Table 1 contains the descriptions of the included studies. Salkeld et al. [13] 
conducted a population-based case-control study of Canadian women. Aim of 
the study was to determine if exposure to SSRIs in late pregnancy was associated 
with an increased risk of PPH. Case patients (n = 2460) were identified as patients 
with a diagnosis code of PPH according to the ICD-9. Exposure was defined as a 
prescription for either class of ADs (SSRIs or non-SSRIs) within 90 days before 
delivery. The final multivariate models included number of previous PPH episodes, 
multiple pregnancy, prolonged labor, abnormalities of the forces of labor, various 
obstetric traumas, placenta previa, placental abruption, and hypertensive disorders 
of pregnancy. Risk estimates for PPH were not significantly increased after exposure 
to either SSRIs (OR 1.30; 95% confidence interval (CI) 0.98–1.72) or non-SSRIs (OR 
1.12; 95% CI 0.62–2.01) [13]. 

A retrospective register study in Sweden (Reis and Kallen [14]) used data from 
1 July 1995 up to 2007 obtained from the Swedish national health registers to 
present data on different aspects of delivery outcome after maternal use of ADs  
(n = 14,821). PPH was not the main outcome in this study and was solely mentioned 
in a table. The definition of PPH was not stated. There was a slightly increased risk 
of bleeding after delivery when ADs were used early (between week 10 and 12) in 
pregnancy (OR 1.11; 95% CI 1.03– 1.19). No significantly increased risk of bleeding 
after delivery was present when ADs were used late (prescribed later during 
pregnancy by the attending doctor, OR 1.02; 95% CI 0.92–1.14) or both early and 
late in pregnancy (OR 1.08; 95% CI 0.95–1.22) [14]. 

Aim of the retrospective cohort study conducted by Palmsten et al. [15] was to 
determine whether use of SSRIs or non-SSRIs near to delivery was associated 
with PPH. Data from the joint state and federal health insurance program for 
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low income individuals in the US (Medicaid) were used. 106,000 women with a 
diagnosis for mood or anxiety disorders were included from 2000 to 2007. A total 
of 33,678 women used ADs during pregnancy. PPH was defined as an ICD-9 code 
for 666.x (i.e. PPH). Potential confounders included risk factors for PPH (delivery 
year, maternal age, race, multiple pregnancy, coagulopathies, diabetes), proxies 
of severity of mood or anxiety disorder, other indications for AD use, use of other 
psychotropic drugs, other drugs associated with risk of bleeding and proxies of 
comorbidity.

Figure 1. Flow diagram
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The relative risk of PPH was 1.47 (95% confidence interval (CI): 1.33–1.62) among 
women who currently (supply of ADs that overlapped with the delivery date) used 
SSRIs and 1.39 (95% CI: 1.07–1.81) among women who currently used non-SSRIs. 
Recent (supply of ADs on at least 1 day in the month before the delivery data but 
not on the delivery date) users of SSRIs had a relative risk of 1.19 (95% CI: 1.03–
1.38) and recent users of non-SSRIs had a relative risk of 1.17 (95% CI: 0.80– 1.70). 
The relative risk was 0.93 (95% CI: 0.82–1.06) in the past (supply of ADs ending 
between 5 and 1 months before delivery) users of SSRIs, and 1.26 (95% CI: 1.00–
1.59) in the past users of non- SSRIs. The authors concluded that all classes of ADs 
are associated with an increased risk for abnormal bleeding [15]. 

The most recent study, a cohort study by Lupattelli et al. [16], used data from the 
Norwegian Mother and Child Cohort Study (MoBa) and the Medical Birth Registry 
of Norway between 1999 and 2006 to examine obstetric bleeding outcomes after 
exposure to SSRIs, non-SSRIs, TCAs and other antidepressants (OADs) during 
pregnancy. Total of 57,279 pregnant women were included, 587 (1.02%) of whom 
reported use of ADs during pregnancy, mostly SSRIs/non-SSRIs (0.92%). PPH was 
defined as blood loss greater than 500 ml. Exposure to SSRIs/non-SSRI (n = 123) 
during late pregnancy did not confer any increased risk of PPH (OR 0.97; 95% 
CI 0.57–1.65). Exposure to TCAs/OADs (n = 12) during gestational week 30 to 
childbirth was associated with a 3.75-fold increased risk (95% CI: 1.09–12.94) [16].

Methodological quality appraisal 
Based on the Newcastle-Ottawa Assessment Scale (see Appendix B), none of the 
4 studies were considered to be of very good quality, 3 were considered of good 
quality (6–7*) and 1 was considered of satisfactory quality (4*). Selection criteria 
of all studies were adequate with clear case or cohort selection, definitions and 
representativeness. With regard to comparability all studies adjusted for some 
confounders, but not all. Lupattelli et al. [16] included a disease comparison group 
(women with no exposure to ADs but presence of depressive symptoms), which 
enabled distinction between underlying maternal illness and pharmaceutical 
treatment. All studies were based on databases and thus assessment of outcome 
was verified by record linkage. 

Quantative analysis
The included studies had different designs, used different outcomes and definitions 
of PPH, adjusted for different confounders and consisted of different study 
populations. Due to this heterogeneity pooling of study results had no additional 
value and thus a meta-analysis was not performed. 
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Strengths and limitations of included studies 
Strengths of the study conducted by Salkeld et al. [13] were the large population-
based sample and the high reliability of the Ontario Drug Benefit database for the 
prescription claims reducing the risk for recall bias. The final multivariate logistic 
regression models were extensive with separate analyses for each of the exposure 
variables to adjust for potential confounders. Limitations were the small number 
of cases exposed to ADs (59 SSRIs and 13 non-SSRIs) and thus the possibility that 
the sample size may be insufficient to detect a significant difference in occurrence 
of bleeding between SSRIs and non-SSRIs. Due to these small numbers it was not 
possible to test for dose-response relationship. The use of administrative data to 
diagnose PPH and drug adherence and thus the risk of misclassification could 
have influenced the observed effects. Furthermore, the clinical consequences and 
therapeutic interventions performed in the PPH cases were not described, and it 
was not possible to distinguish between the effects of depression and medical 
treatment of depression. 

A strength of the study from Reis and Kallen [14] was that the use of ADs was based 
on interviews by the midwife and attending doctor during and after pregnancy. 
Limitations of the study were that information on PPH was only stated in one 
table. Information on the exact timing and amount of drugs used was incomplete 
as well as information on specific characteristics of the PPH cases, e.g. definition of 
PPH, amount of blood loss and clinical consequences. The number of confounders 
adjusted for was small. Furthermore, it was not possible to distinguish between 
the effects of depression and medical treatment of depression. 

Most important benefit of the study conducted by Palmsten et al. [15] was the use 
of a cohort of women with mood or anxiety disorders and therefore the possibility 
to examine if the risk of PPH was associated with use of ADs or with the underlying 
disease. Another benefit was timing of exposure that had been classified since 
administrative data were used. A dose–response relationship was indicated for 
current exposure to SSRIs but not for non-SSRIs. The study was conducted in a 
subgroup of low-income-women on single AD therapy enrolled in the Medicaid 
program who tended to be younger, with lower income, and more likely to be 
black compared to other pregnant women, which might be a possible limitation. 
Another limitation was the risk of misclassification since AD use was based on 
dispensing dates. Furthermore, there was no adequate power to examine the 
association between ADs and severe PPH leading to blood transfusion or mortality. 
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Strengths of the study by Lupattelli et al. [16] were data collection that had been 
carried out prospectively by questionnaires. Furthermore, the inclusion of a disease 
comparison group enabled distinction between underlying maternal illness and 
pharmaceutical treatment. On the other hand, by using data from the MoBa study, 
there was the possibility of selection bias since this study had a low response rate, 
with a possible self-selection of the healthiest women. The prevalence of AD use 
was slightly lower than in the Norwegian prescription database. Another limitation 
was that information on AD dosage was not provided and information about 
duration of exposure was not always adequate. Despite the inclusion of more than 
57,000 women there was low statistical power to detect moderate increase in the 
occurrence of PPH for all exposure groups, because of the low rate of AD use and 
PPH. 

Discussion and conclusion

To the best of our knowledge, this is the first systematic review of the literature on 
the possible association between use of ADs during pregnancy and the risk of PPH. 
After an extensive search in both Pubmed and Embase databases, only four studies 
were identified. In summary, two studies reported a slightly increased incidence 
of PPH in women who used ADs – both SSRIs and non- SSRIs – during pregnancy. 
The other two studies identified no overall increased risk of PPH among pregnant 
women exposed to ADs. 

There are several hypotheses regarding the pathophysiology of PPH in relation 
to AD use. One frequently suggested mechanism, as already mentioned in the 
introduction, is the role of serotonin in platelet aggregation. Platelet aggregation 
and thus thrombus formation is facilitated by serotonin released from platelets. 
Use of SSRIs and other ADs influencing the serotonergic system lower the platelet 
serotonin concentration. As a consequence, serotonin secretion from platelets 
is reduced resulting in impaired thrombus formation [17]. Some case reports 
described a prolonged bleeding time when fluoxetine and sertraline were used. 
However, other studies failed to demonstrate a significant effect of fluoxetine 
treatment on bleeding time in depressed patients [18]. 

Besides, there might be a pharmacokinetic interaction between ADs and other 
medication associated with bleeding risk. Several ADs, e.g. fluoxetine, fluvoxamine 
and paroxetine inhibit cytochrome P450 enzymes. As a consequence, blood levels of 
other bleeding-related drugs, e.g. antiplatelet drugs, metabolized by these enzymes 
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might rise and the risk of bleeding and thus PPH may be increased [2]. However, 
most of drugs associated with an elevated bleeding risk are not used in pregnancy, 
minimizing the contribution of this hypothesis to the increased incidence of PPH. 

Most of the PPH cases are caused by uterine atony as the uterus fails to sufficiently 
retract and contract after the placenta separates and bleeding continues. Use 
of serotonergic ADs reduces platelet serotonin concentration, but raises plasma 
serotonin concentrations [2]. As serotonin receptors related to pathways that 
stimulate uterine contraction are expressed in the myometrium, serotonergic ADs 
might increase uterine tonicity and have a protective effect [19]. So serotonin 
may theoretically related to both increased bleeding due to hampered platelet 
aggregation and also to reduced bleeding second to its influence on uterus 
contractibility. 

Although the underlying pathophysiology is questionable, two studies did find 
a significant increase in the incidence of PPH when ADs were used in pregnancy. 
However, by interpreting the results of the studies included in this review there are 
some difficulties. First of all, although most of the studies reported data on large 
patient groups, the number of patients exposed to ADs was small and the incidence 
of PPH low. This may have led to insufficient sample sizes in order to detect a 
significant difference in incidence of PPH. Furthermore, studies differed in designs 
and definition of exposure and outcome. Due to this heterogeneity pooling of 
study results was not possible. Thereafter, the studies that reported an increased 
risk of PPH while using ADs (Reis and Kallen and Palmsten) did not assess important 
confounders, e.g. mode of delivery and previous PPH. Also, information on the exact 
amount of blood loss and clinical and therapeutic consequences (e.g. transfusion, 
prolonged hospital stay) was not available in any of the studies. 

Detailed studies are needed to provide more definitive evidence on the association 
between use of ADs and PPH and to answer clinical questions regarding this 
association, e.g. if there is an ideal period not to use ADs before delivery. The most 
important parameters of such studies should be information on the exact amount 
of blood loss and the clinical and therapeutic consequences of the amount of 
blood loss. Characteristics of such studies should thus be a clear definition of the 
study population, precise definition of blood loss, a full documentation of medical 
interventions, use of medication and dosage, as well as severity of depression. The 
list of confounders should be extended by for example number of previous PPH 
episodes, maternal age, multiple pregnancy, mode of delivery, prolonged labor, 
abnormalities of the forces of labor, various obstetric traumas, placenta previa, 



106

Chapter 6

placental abruption, coagulopathies, intoxications, and hypertensive disorders 
of pregnancy (see Appendix C). In our opinion, the most appropriate design for 
this research topic would be a case-control study regarding the relatively low 
incidence of PPH. 

In summary, the large datasets so far are inconclusive whether use of ADs 
during pregnancy or prior to delivery is associated with an increased risk of PPH 
and insufficient to have clinically implications. However, due to the increased 
incidence of PPH, it would be reasonable to view a recent history of AD use as a 
potential, but minor, risk factor [20]. 
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Appendix A. Search strategies 

PubMed search strategy
((((((Postpartum Period[Mesh] OR Puerperium[Mesh]) AND Hemorrhage[Mesh])) OR 
((postpartum[tiab] OR post-labour[tiab] OR post-labor[tiab] OR postnatal[tiab] OR 
perinatal[tiab] OR puerper*[tiab]) AND (hemorrhag*[tiab] OR haemorrhag*[tiab] 
OR blee-ding*[tiab] OR blood loss[tiab] OR bloodloss[tiab]))) OR ‘‘Postpartum 
Hemorrhage’’[Mesh])) AND ((‘‘Serotonin Uptake Inhibitors’’[Mesh] OR ‘‘Serotonin 
Uptake Inhibitors’’[Pharmacological Action] OR Serotonin Uptake Inhibitor*[tiab] 
OR ‘‘Antidepressive Agents, Tricyclic’’ [Pharmacological Action] OR ‘‘Antidepressive 
Agents, Second Generation’’ [Pharmacological Action] OR ‘‘Antidepressive Agents’’ 
[Pharmacological Action] OR ‘‘Antidepressive Agents’’[Mesh] OR antidepress* or 
Monoamine Oxidase Inhibitor* or Serotonin Reuptake Inhibitor* or Tricyclic* or 
SSRI* or Tetracyclic* OR Noradrenalin Reuptake Inhibitor* OR Serotonin Uptake 
Inhibitor* OR NSRI* OR Acetylcarnitine or Alaproclate or Amersergide or Amiflamine 
or Amineptine or Amitriptyline or Amoxapine or Befloxatone or Benactyzine 
or Brofaromine or Bupropion or Butriptyline or Caroxazone or Chlorpoxiten or 
chlorphenamidine or Cilosamine or Cimoxatone or Citalopram or Clomipramine 
or Clorgyline or Chlorimipramine or Clovoxamine or Deanol or Demexiptiline or 
Deprenyl or Desipramine or Dibenzipin or Diclofensine or Dosulepin or Dothiepin 
or Doxepin or Duloxetine or Escitalopram or Etoper-idone or Femoxetine or 
Fenfluramine or Fluotracen or Fluoxetine or Fluparoxan or Fluvoxamine or Idazoxan 
or Imipramine or Iprindole or Iproniazid or isocarboxazid or lithium carbonate or 
lithium compounds or Litoxetine or Lofepramine or Maprotiline or Medifoxamine or 
Melitracen or Metapramine or Mianserin or Milnacipran or Minaprine or Mirtazapine 
or Moclobemide or Nefazodone or Nialamide or Nomifensine or norfenfluramine or 
Nortriptyline or Noxiptiline or Opipramol or Oxaflozane or Oxaprotiline or Pargyline 
or Paroxetine or Phenelzine or pheniprazine or Piribedil or Pirlindole or Pivagabine 
or pizotyline or Prosulpride or Protriptyline or Quetiapine OR Quinupramine or 
quipazine or Reboxetine or Ritanserin OR Rolipram or selegiline or Seroquel or 
Sertraline or Setiptiline or sulpiride or Teniloxine or Tetrindole or Thiazesim or 
Thozalinone or Tianeptine or Toloxatone or Tomoxetine or Tranylcypromine or 
Trazodone or Trimipramine or 5-Hydroxytryptophan or Venlafaxine or Viloxazine or 
Viqualine or Zimeldine)).

Embase search strategy
(antidepress*:ab,ti OR (’monoamine oxidase’ NEXT/1 inhibitor*):ab,ti OR (’serotonin 
reuptake’ NEXT/1 inhibitor*):ab,ti OR tricyclic*:ab,ti OR ssri*:ab,ti OR tetracyclic*:ab,ti 
OR (’noradrenalin reuptake’ NEXT/1 inhibitor*):ab,ti OR (’serotonin uptake’ NEXT/1 
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inhibitor*): ab,ti OR nsri*:ab,ti OR ‘acetylcarnitine’/exp OR ‘alaproclate’/exp OR 
amersergide OR ‘amiflamine’/exp OR ‘amineptine’/exp OR ‘amitriptyline’/exp OR 
‘amoxapine’/exp OR ‘befloxatone’/exp OR ‘benactyzine’/exp OR ‘brofaromine’/
exp OR ‘bupropion’/exp OR ‘butriptyline’/ exp OR caroxazone OR chlorpoxiten OR 
‘chlorphenamidine’/exp OR cilosamine OR ‘cimoxatone’/exp OR ‘citalopram’/exp OR 
‘clomipramine’/exp OR ‘clorgyline’/exp OR ‘chlorimipramine’/exp OR ‘clovoxamine’/
exp OR ‘deanol’/exp OR ‘demexiptiline’/exp OR ‘deprenyl’/ exp OR ‘desipramine’/
exp OR dibenzipin OR ‘diclofensine’/exp OR ‘dosulepin’/exp OR ‘dothiepin’/exp OR 
‘doxepin’/exp OR ‘duloxetine’/ exp OR ‘escitalopram’/exp OR ‘etoperidone’/exp 
OR ‘femoxetine’/ exp OR ‘fenfluramine’/exp OR fluotracen OR ‘fluoxetine’/exp OR 
‘fluparoxan’/exp OR ‘fluvoxamine’/exp OR ‘idazoxan’/exp OR ‘imipramine’/ exp OR 
‘iprindole’/exp OR ‘iproniazid’/exp OR ‘isocarboxazid’/ exp OR ‘lithium carbonate’/
exp OR ‘lithium compounds’/exp OR ‘litoxetine’/exp OR ‘lofepramine’/exp OR 
‘maprotiline’/exp OR ‘medifoxamine’/ exp OR ‘melitracen’/exp OR ‘metapramine’/
exp OR ‘mianserin’/ exp OR ‘milnacipran’/exp OR ‘minaprine’/exp OR ‘mirtazapine’/ 
exp OR ‘moclobemide’/exp OR ‘nefazodone’/exp OR ‘nialamide’/exp OR 
‘nomifensine’/exp OR ‘norfenfluramine’/exp OR ‘nortriptyline’/exp OR ‘noxiptiline’/
exp OR ‘opipramol’/exp OR ‘oxaflozane’/exp OR ‘oxaprotiline’/exp OR ‘pargyline’/
exp OR ‘paroxetine’/exp OR ‘phenelzine’/ exp OR ‘pheniprazine’/exp OR ‘piribedil’/
exp OR ‘pirlindole’/ exp OR ‘pivagabine’/exp OR ‘pizotyline’/exp OR ‘prosulpride’/exp 
OR ‘protriptyline’/exp OR ‘quetiapine’/exp OR ‘quinupramine’/exp OR ‘quipazine’/
exp OR ‘reboxetine’/exp OR ‘ritanserin’/exp OR ‘rolipram’/ exp OR ‘selegiline’/
exp OR ‘seroquel’/exp OR ‘sertraline’/exp OR ‘setiptiline’/exp OR ‘sulpiride’/exp 
OR teniloxine OR tetrindole OR thiazesim OR thozalinone OR ‘tianeptine’/exp OR 
‘toloxatone’/exp OR ‘tomoxetine’/exp OR ‘tranylcypromine’/exp OR ‘trazodone’/
exp OR ‘trimipramine’/exp OR ‘5 hydroxytryptophan’/exp OR ‘venlafaxine’/ exp OR 
‘viloxazine’/exp OR ‘viqualine’/exp OR ‘zimeldine’/exp) AND ((((postpartum:ab,ti 
OR ‘post labour’:ab,ti OR ‘post labor’:ab,ti OR postnatal:ab,ti OR perinatal:ab,ti OR 
puerper*:ab,ti OR ‘after labour’:ab,ti OR ‘after labor’:ab,ti) AND (hemorrhag*:ab,ti 
OR haemorrhag*:ab,ti OR bleeding*:ab,ti OR ‘blood loss’/exp OR bloodloss:ab,ti OR 
‘blood loss’:ab,ti)) OR ‘postpartum hemorrhage’/exp) OR (’puerperium’/ de AND 
‘bleeding’/exp)).
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Appendix B 

Newcastle–Ottawa Quality Assessment Scale 

CASE CONTROL STUDIES 

Note: A study can be awarded a maximum of one star for each numbered item 
within the 

Selection and Exposure categories. A maximum of two stars can be given for 
Comparability. Selection 

1) Is the case definition adequate? 
a) yes, with independent validation*

b) yes, e.g. record linkage or based on self-reports 
c) no description 
2) Representativeness of the cases
a) consecutive or obviously representative series of cases * 
b) potential for selection biases or not stated 
3) Selection of Controls
 a) community controls * 
b) hospital controls 
c) no description 
4) Definition of Controls 
a) no history of disease (endpoint) * 
b) no description of source 
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Comparability 
1) Comparability of cases and controls on the basis of the design or analysis 
a) study controls for ___________ ____ (Select the most important factor.) * 
b)  study controls for any additional factor * (This criteria could be modified to 

indicate specific control for a second important factor.) 

Exposure 
1) Ascertainment of exposure 
a) secure record (e.g. surgical records )*
b) structured interview where blind to case/control status * 
c) interview not blinded to case/control status 
d) written self-report or medical record only 
e) no description 
2) Same method of ascertainment for cases and controls 
a) yes * 
b) no 
3) Non-Response rate 
a) same rate for both groups * 
b) non-respondents described 
c) rate different and no designation

COHORT STUDIES 
Note: A study can be awarded a maximum of one star for each numbered item 
within the Selection and Outcome categories. A maximum of two stars can be 
given for Comparability.

Selection 
1) Representativeness of the exposed cohort 
a) truly representative of the average ____ ____ ____ ___ (describe ) in the 
community * 
b) somewhat representative of the average __ ____ ____ ____ in the community * 
c) selected group of users e.g. nurses, volunteers 
d) no description of the derivation of the cohort 
2) Selection of the non-exposed cohort 
a) drawn from the same community as the exposed cohort * 
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b) drawn from a different source 
c) no description of the derivation of the non-exposed cohort 
3) Ascertainment of exposure 
a) secure record (e.g. surgical records ) * 
b) structured interview * 
c) written self-report 
d) no description 
4) Demonstration that outcome of interest was not present at start of study 
a) yes * 
b) no 

Comparability 
1) Comparability of cohorts on the basis of the design or analysis 
a) study controls for ___________ __ (select the most important factor) * 
b) study controls for any additional factor * (This criteria could be modified to 
indicate specific control for a second important factor.) 

Outcome 
1) Assessment of outcome 
a) independent blind assessment * 
b) record linkage * 
c) self-report 
d) no description 
2) Was follow -up long enough for outcomes to occur?
 a) yes (select an adequate follow up period for outcome of interest) * 
b) no 
3) Adequacy of follow up of cohorts 
a) complete follow up - all subjects accounted for * 
b) subjects lost to follow up unlikely to introduce bias - small number lost - > ____ 
% (select an adequate %) follow up, or description provided of those lost) * 
c) follow up rate < ____ % (select an adequate %) and no description of those lost 
d) no statement 
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Table B1. Quality Appraisal (Case Control studies)

Salkeld et 
al (2008)

Selection

1.Is the case definition adequate?
a) yes, with independent validation * 
b) yes, eg record linkage or based on self-reports 
c) no description 
2. Representativeness of the cases 
a) consecutive or obviously representative series of cases * 
b) potential for selection biases or not stated 
3. Selection of controls 
a) community controls * 
b) hospital controls 
c) no description 
4. Definition of controls 
a) no history of disease (endpoint) * 
b) no description of source

1.b (0*) 

2.a (1*)

3.a (1*)

4.a (1*)

Comparability

1.Comparability of cases and controls on the basis of the design or analysis 
a) study controls for suspected or proven placental abruption, known placenta praevia, 
multiple pregnancy and/or pre-eclampsia/gestational hypertension * 
b) study controls for any additional factor (see table 1)*

1.a,b (2*)

Exposure

1.Ascertainment of exposure 
a) secure record (eg surgical records) * 
b) structured interview where blind to case/control status * 
c) interview not blinded to case/control status 
d) written self-report or medical record only 
e) no description 
2. Same method of ascertainment for cases and controls 
a) yes * 
b) no 
3. Non-Response rate 
a) same rate for both groups * 
b) non respondents described
c) rate different and no designation

1.d(0*)

2.a(1*)

3.a(1*)

Overall score 7/9 (Good)
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Table B2. Quality Appraisal (Cohort studies)

Reis and Källén 
(2010)

Palmsten 
et al (2013)

Lupattelli 
et al (2014)

Selection

1.Representativeness of the exposed cohort 
a) truly representative of the average pregnant women in 
the community *
b) somewhat representative of the average pregnant 
women in the community *
c) selected group of users eg nurses, volunteers
d) no description of the derivation of the cohort
2. Selection of  the non-exposed cohort 
a) drawn from the same community as the exposed cohort *
b) drawn from a different source
c) no description of the derivation of the non-exposed 
cohort
3. Ascertainment of exposure 
a) secure record (eg surgical records) *
b) structured interview *
c) written self-report
d) no description 
4. Demonstration that outcome of interest was not 
present at start of study
a) yes *
b) no

1.a(1*)

2.a(1*)

3.c(0*)

4.a(1*)

1.b(1*)

2.a(1*)

3.c(0*)

4.a(1*)

1.b(1*)

2.a(1*)

3.c(0*)

4.a(1*)

Comparability

1. comparability of cohorts on the basis of the design or 
analysis
a) study controls for suspected or proven placental 
abruption, known placenta praevia, multiple pregnancy 
and/or pre-eclampsia/gestational hypertension * 
b) study controls for some additional factors (see table 1)*

0* 1.b(1*) 1.a,b(2*)

Outcome

1.Assessment of outcome
a) independent blind assessment * 
b) record linkage * 
c) self-report
d) no description
2. Was follow-up long enough for outcomes to occur
a)  yes * 
b) no
3. Adequacy of follow up of cohorts
a) complete follow up – all subjects accounted for *
b) subjects lost to follow up unlikely to introduce bias – 
small number lost 
c) follow up rate < ..% 
d) no statement

1.d(0*)

2.a(1*)

3.nvt

1.b(1*)

2.a(1*)

3. nvt

1.b(1*)

2.a(1*)

3. nvt
Overall score 4/8 (Satisfactory) 6/8 (Good) 7/8 Good)
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Appendix C. 

Risk factors for PPH (Royal College of Obstetricians and Gynaecologists)

Risk factors for postpartum hemorrhage

1. Presenting antenatally and  associated with a substantial increase in the incidence of PPH; 
women with these factors should be advised  to deliver in a consultant-led maternity unit

a. suspected or proven placental abruption
b. known placenta praevia
c. multiple pregnancy
d. pre-eclampsia/gestational hypertension
2.  Presenting antenatally and associated with a significant (though smaller) increase in the 

incidence of PPH; these factors should be taken into account when discussing setting of 
delivery

a. previous PPH
b. Asian ethnicity
c. obesity (BMI > 35)
d. anaemia (<9 g/dl)
3. becoming apparent during labour and delivery; these factors should prompt extra 
vigilance among clinical staff
a. delivery by emergency caesarean section
b. delivery by elective caesarean section
c. induction of labour
d. retained placenta
e. mediolateral episiotomy
f. operative vaginal delivery
g. prolonged labour (> 12 hours)
h. big baby (> 4 kg)
i. pyrexia in labour
j. age (> 40 years, not multiparous)
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ABSTRACT

Background
Postpartum haemorrhage is a major obstetric risk worldwide. Therefore risk 
factors need to be investigated to control for this serious complication. A recent 
systematic review and meta-analysis revealed that the use of both serotonergic 
and non-serotonergic antidepressants in pregnancy are associated with a higher 
risk of postpartum haemorrhage. However, use of antidepressants in pregnancy 
is often necessary because untreated depression in pregnancy is associated with 
adverse maternal and neonatal outcome, such as postpartum depression, preterm 
birth and dysmaturity. Therefore it is of utmost importance to unravel the possible 
association between postpartum haemorrhage and the use of serotonergic and 
other psychopharmacological medication during pregnancy.

Methods
We performed a matched cohort observational study consecutively including 
all pregnant women using serotonergic medication (n = 578) or other 
psychopharmacological medication (n = 50) visiting two teaching hospitals in 
Amsterdam between 2010 and 2014. The incidence of postpartum haemorrhage 
in women using serotonergic medication or other psychopharmacological 
medication was compared with the incidence of postpartum haemorrhage in 
641,364 pregnant women not using psychiatric medication selected from the 
database of the Netherlands Perinatal Registry foundation (Perined). Matching 
took place 1:5 for nine factors, i.e., parity, maternal age, ethnicity, socioeconomic 
status, macrosomia, gestational duration, history of postpartum haemorrhage, 
labour induction and hypertensive disorder.

Results
Postpartum haemorrhage occurred in 9.7% of the women using serotonergic 
medication. In the matched controls this was 6.6% (p = 0.01). The adjusted odds 
ratio (aOR) before matching was 1.6 (95% CI 1.2–2.1) and after matching 1.5 (95% 
CI 1.1–2.1). Among the women using other psychopharmacological medication, 
the incidence of postpartum haemorrhage before matching was 12.0% versus 
6.1% (p = 0.08) with OR 2.1 (95% CI 0.9–4.9), and after matching 12.1% versus 4.4% 
(p = 0.03) with aOR of 3.3 (95% CI 1.1–9.8).

Conclusions
Pregnant women using serotonergic medication have an increased risk of 
postpartum haemorrhage, but this high risk is also seen in pregnant women using 
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other psychopharmacological medication. We suggest that this higher risk of 
postpartum haemorrhage could not only be explained by serotonin, but also by 
other mechanisms. An additional explanation could be the underlying psychiatric 
disorder.

Keywords
Postpartum haemorrhage, Antidepressants, Serotonin, Postpartum blood loss, 
Pregnancy, Selective serotonin reuptake inhibitors, Psychopharmacological me-
dication.

Background

Postpartum haemorrhage (PPH) is a major obstetric risk worldwide, with an 
increasing incidence in developed countries [1, 2]. In the Netherlands the overall 
incidence of PPH defined as blood loss of more than 1000 ml was around 6% in 
2014 [3]. Despite the growing knowledge about risk factors, we are still unable 
to fully explain the increasing incidence of this obstetric complication. Recent 
studies suggest that the use of serotonergic antidepressants in pregnancy might 
be associated with a higher risk of PPH [4–8].

Several studies have investigated the association of serotonergic antidepressant 
exposure during pregnancy and PPH, with varying outcomes [4]. Some studies 
concluded that pregnant women using serotonergic antidepressants have an 
almost two times higher risk of PPH [5–9] whilst others reported no increased 
risk [10–13]. A recent systematic review and meta-analysis revealed that not only 
SSRI’s, but also non serotonergic antidepressants are associated with a higher risk 
on PPH [14]. 

Treatment with antidepressants is often discontinued or not started or resumed 
during pregnancy because of possible foetal and obstetric complications 
[15]. On the other hand, untreated depression in pregnancy is associated with 
adverse neonatal outcome, such as an increased risk of prematurity, dysmaturity, 
decreased breastfeeding initiation [16, 17], increased risk of operative delivery 
[18–20], increased risk of caesarean delivery or rupture of the anal sphincter [21], 
increased risk of postpartum depression [22, 23] and affective and behavioural 
consequences for the offspring [24, 25]. Some of these complications are 
associated with postpartum haemorrhage. Therefore, the use of antidepressants 
in pregnancy mostly outweighs its potential risks; its use is increasing in more 



120

Chapter 7 

highly developed countries [26–28]. This underscores the need to investigate the 
effectiveness and safety of treatment options for depression in pregnancy and 
postpartum. 

The most frequently prescribed antidepressants, the serotonin reuptake inhibitors 
(SSRIs), are estimated to be used by 2 to 3% of the pregnant women in Europe 
and by 10% in North America [15]. A frequently proposed hypothesis for the 
aetiology of PPH in these women is that the use of serotonergic medication, more 
specifically the serotonergic action of these drugs on platelets, causes diminished 
blood clotting [29].

However, the varying incidence of PPH in these women may also relate to 
confounding due to the large number of other factors that contribute to this 
complication. It is therefore important to properly adjust for these confounding 
factors [4]. 

The first aim of our study was to investigate the role of serotonergic medication 
on the development of PPH reducing as much as possible the effect of potential 
confounders by performing a matched paired cohort analysis.

Our secondary aim was to determine the effect of other psychopharmacological 
medication, such as lithium and antipsychotics on the development of PPH. 
However, we didn’t expect antipsychotics to increase PPH, because most studies 
show that the use of especially second generation antipsychotics leads to an 
increased risk of platelet aggregation. [30]. Some other psychopharmacological 
drugs are supposed to have also a kind of serotonergic action including 
contributing to the serotonin syndrome [31] but are not the affecting the blood 
clotting in the same way.

Based on previous studies, we hypothesized that the risk of PPH is higher for 
serotonergic drugs than for no drugs or for other psychopharmacological 
medication.

This question about the contribution of serotonergic drugs to the development of 
PPH is of the utmost importance since use in pregnancy has increased and better 
knowledge of outcomes can help pregnant women and clinicians make more 
informed decisions concerning care.
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Methods

Setting, population and study participants
We consecutively included all women in two hospitals, Sint Lucas Andreas Hospital 
and Onze Lieve Vrouwe Gasthuis, in Amsterdam, the Netherlands, between 2007 
and 2014 who used psychopharmacological medication during pregnancy. In the 
Netherlands most pregnant women receive prenatal care from a midwife residing 
in or outside the hospital. Only women with (expected) complications during 
pregnancy or delivery are seen by a gynaecologist. Since taking psychotropic 
medication may cause for example withdrawal symptoms in the baby or postpartum 
haemorrhage in the mother this can be a (sole) reason for referral to a gynaecologist.

The data from their visits to the hospitals and their deliveries were extracted from 
the patient charts. The study was approved by the research and ethics board of both 
hospitals (registration number 14–096).

The cohort was defined as consisting of single pregnancies of women who used 
psychopharmacological medication in the third trimester. The first cohort group 
used serotonergic antidepressants (SSRIs, TCAs or SNRIs) with or without other 
psychopharmacological medication (cohort 1) and the second cohort group 
only used other psychopharmacological medication (antipsychotics, lithium) 
but no antidepressants, except for bupropion(cohort 2), all in the third trimester. 
Bupropion was classified in the non-serotonergic group since its action is related 
to the inhibition of dopamine and noradrenaline reuptake. All cohort members 
delivered from 32.0 weeks onwards.

Study design
We conducted a matched cohort study consisting of either pregnancies of 
women taking serotonergic medication or pregnancies of women taking other 
psychopharmacological medication. We matched these women to pregnancies 
of women without documented psychiatric problems and measured the outcome 
PPH, since data on the use of psychiatric medication in the control population 
were not available.

Controls
To identify matched controls, we used the linked national perinatal database of 
the Netherlands Perinatal Registry foundation (PRN or named PERINED since 2016; 
PERINED approvalnr. 15.34) The PERINED registry covers 96% of all deliveries in 
the Netherlands and contains anonymous information on pregnancies, deliveries 
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≥ 22 weeks of gestation and readmission of the child until 28 days after birth [32]. 
Because the definition of the PERINED database variables changed from 2010 
onwards, we used the data set of the recent years 2010–2014.

Exclusion criteria for controls were documented psychiatric problems, delivery in 
either of the two hospitals or the primary care facility where the cohort members 
delivered, and women with a length of gestation of less than 32 weeks.

We matched for parity (nulliparity vs multiparity), maternal age (<35, ≥35 years), 
ethnicity (Caucasian, non-Caucasian), socioeconomic status (low, middle/high), 
macrosomia (birth weight above 90th percentile adjusted for gestational age and 
parity), gestational duration (≤37 or >37 weeks), history of PPH (yes/no), induction 
of labour and hypertensive disorder (yes/no) to make the characteristics of the “type 
of woman” who used serotonergic or other medication comparable to the controls. 
We selected 5 controls for each cohort member and matched on equality or nearest 
neighbour.

In the Netherlands the socioeconomic status (SES) is determined by the Netherlands 
Institute for Social Research based on the 4-digit zip code, and the score is 
divided into low SES versus mid/high. The zip code is used nationwide to classify 
neighbourhoods for example as disadvantaged based om population density, 
educational level and percentage of low income [33]. The 90th percentile is based 
on the Dutch reference curve for birthweight by gestational age, parity, ethnicity 
and gender [34].

The matching factors were based on the 2009 guidelines of the Royal College of 
Obstetricians and Gynaecologists (revised in 2011), identified factors in literature, 
clinical reasoning and availability in both databases.

Primary outcome measurements
Outcome was defined as PPH with postpartum blood loss exceeding 1000 ml.

Statistical analysis
At first, in the ‘unmatched’ cohort, we used traditional analysing techniques 
(i.e., crude and adjusted logistic regression) to control for confounders in 
the women who used serotonergic medication and compared them with the 
controls. Univariate analyses of the baseline characteristics were performed with 
a chi-square test for categorical variables. Next we matched on the nine factors 
and repeated the analysis. Maternal and pregnancy baseline characteristics of 
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the women who used serotonergic antidepressants and all the controls were 
described.

Secondarily, we repeated the analysis, the matching and the analysis after matching 
for the patients who only used other (non-serotonergic) psychopharmacological 
medication and compared these with the controls. To estimate the influence of 
the serotonergic and other psychopharmacological medication on PPH, univariate 
and multivariate logistic regression analyses were performed both before and after 
matching. In the adjusted logistic regression analysis, the same nine matching 
variables were used, supplemented with year of birth of the child. 

We could not match for intermediate variables in the causal path of postpartum 
haemorrhage. The intermediate factors were mode of delivery (operative vaginal 
delivery or delivery by emergency caesarean section), episiotomy, perineal 
laceration (defined as third- and fourth-degree tears “total rupture”) and retained 
placenta. Therefore, in addition to the matching, we performed a stratified analysis 
only for the cohort using serotonergic medication due to the small numbers in the 
cohort of women using other psychopharmacological medication. All statistical 
tests were two-sided, and a p value of 0.05 was chosen as the threshold for statistical 
significance. Data were analysed using SAS software version 9.3 (SAS institute Inc., 
Cary, NC, USA). The matching was analysed with R statistical software version 3.2.0 
(T Foundation for Statistical computing, Vienna, Austria) using the Matchit package.

Results

In total, 628 singleton pregnancies in women using psychopharmacological 
medication during the third trimester of pregnancy were included. There were 
578 pregnancies in cohort 1 women who used serotonergic medication) and 50 
pregnancies in cohort 2 (women who used other psychopharmacological drugs). Of 
cohort 2 group, 27 women used antipsychotics (haloperidol, quetiapine, olanzapine, 
clozapine or flupentixol), eight used a mood stabiliser (lithium or sodium valproate), 
five used antipsychotics and also a mood stabiliser, two used antipsychotics and also 
a benzodiazepine, three used only benzodiazepines, one used an antipsychotic 
and bupropion, and five used only bupropion. 86% of these used monotherapy 
only. There were 641,364 controls.
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Women with serotonergic medication (cohort 1 group)
Women in cohort 1 were more likely to be older than 35 years and to have a low 
socioeconomic status (SES). They were less likely to have Caucasian ethnicity. 
This group also had a higher percentage of women with a previous pregnancy 
complicated by premature birth and/or PPH (Table 1). No differences were found 
between the two groups for parity, induction of labour, maternal hypertension 
and macrosomia in the index pregnancy.

Before matching, PPH was more frequent in cohort 1 than among the 641,364 
controls (9.7% versus 6.1%, p <0.0003). The adjusted odds ratio (aOR) was 1.6 (95% 
CI 1.2–2.1) (Table 2). 

After matching, cohort 1 was compared with 2890 controls and the differences 
in the baseline characteristics disappeared (all p-values were non-significant). 
In cohort 1, the percentage of PPH was significantly higher than controls, 9.7% 
versus 6.6% (p = 0.0086) (Table 1). The aOR was also significantly increased to 1.5 
(95% CI 1.1–2.1) (Table 2).

Table 2. Postpartum haemorrhage  after use of serotonergic medication (N=578) versus controls 
before and after matching

      Crude Odds Adjusted Odds*1

    95% C.I. 95% C.I.

Outcome before matching        

postpartum haemorrhage 1.7 1.3-2.2 1.6 1.2-2.1

Outcome after matching

  postpartum haemorrhage 1.5 1.1-2.1 1.5 1.1-2.1

*1 Adjusted for parity, maternal age, ethnicity, socio-economic status, previous postpartum 
haemorrhage, hypertension, macrosomia, induction of labour, year of birth and prematurity

Women using other psychopharmacological medication  
(cohort 2 group)
First, we compared cohort 2 with the 641,364 controls (Table 3).

Before matching, cohort 2 comprised more nulliparous women and more women 
with non-Caucasian ethnicity, low SES and increased maternal age than the 
control group. The percentage of PPH in cohort 2 did not differ significantly from 
the percentage in the controls (12.0% versus 6.1%, (p = 0.082). The adjusted odds 
ratio did not significantly increase: aOR 2.1 (95% CI 0.9–4.9) (Table 4). 
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After matching, cohort 2 was comparable to 250 controls, and the incidence of 
PPH among the target population with other psychopharmacological drugs was 
significantly higher than among these comparable controls (12.1% versus 4.4% 
(p = 0.034). The adjusted odds ratio was significantly higher: 3.3 (95% CI 1.1–9.8) 
(Tables 3 and 4).

Table 4. Postpartum haemorrhage  after use of other psychopharmacological drugs (n=50) before 
and after matching

      Crude Odds Adjusted Odds*1
    95% C.I.  95% C.I.
Outcome before matching

Postpartum haemorrhage 2.1 0.9-4.9  2.1 0.9-4.9
Outcome after matching
  Postpartum haemorrhage 3.0 1.0-8.4  3.3 1.1-9.8

*1 Adjusted for parity, maternal age, ethnicity, socio-economic status, 
previous postpartum haemorrhage, hypertension, macrosomia, induction of labour,  year of birth 
and prematurity

Stratified analyses
We performed a stratified analysis for intermediate factors in cohort 1 with a 
PPH of 9.7% and the 2890 controls with a PPH of 6.6%. In cohort 1, PPH was more 
common among women with operative vaginal deliveries (15.7% versus 7.5%;  
p = 0.0083) than in controls with operative vaginal deliveries. PPH was also more 
common among women in cohort 1 who delivered via emergency caesarean delivery 
(19.6% versus 5.7%;p = 0.0009).

However, in cohort 1, women with a perineal laceration had a lower incidence 
of PPH than controls with a perineal laceration (3.8% versus 12.9%, p = 0.0266). 
Among women with retained placentas, the risk of PPH was very high, but this risk 
was lower in women of cohort 1 compared to the controls (36.7% versus 62.6%;  
p = 0.0034).

Discussion

Main findings
In our study we tried to unravel the influence the role of serotonergic medication 
on the development of PPH reducing as much as possible the effect of potential 
confounders by performing a matched paired cohort analysis. Secondary we tried 
to investigate the influence of other psychopharmacological medication on the 
development of PPH.
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Our findings of a higher prevalence of PPH among women using serotonergic 
medication in the third trimester of pregnancy is in line with the hypothesis we 
based on previous studies.

On the other hand this prevalence was also increased in women using other 
psychopharmacological medication. In our population of women using medication 
with a serotonergic action, we found a 1.5-fold higher percentage of PPH than in a 
matched control population of women who did not take any psychopharmacological 
medication. In the group of women using other psychopharmacological medication, 
this percentage was almost 3 times larger than in the matched control population. 
In both groups of women using any psychopharmacological medication, the 
adjusted odds ratios of PPH were significantly higher than in the control group (1.5 
resp. 3.3, Tables 2 and 4).

Strengths and limitations
Several strengths and limitations of our study design need to be addressed. The 
first strength is that we compared the incidence of PPH both in women using 
serotonergic antidepressants and in women using other psychopharmacological 
medication to the incidence in women not using any psychopharmacological 
medication. Secondly, by using a match cohort study we have matched our study 
population for nine possible confounding variables. In this way we could, despite 
our small study population, minimize the influence of well-established maternal 
and pregnancy confounders.

Having 5 controls instead of 3 or 1 per participant increased the sample size [35]. A 
match cohort study can minimize observed measured differences in characteristics 
among the participants and the controls.

However they cannot rule out unmeasured and unknown factors. Therefore, a 
limitation is that we had to leave out two well established matching variables, 
BMI and smoking, since these variables unfortunately were not available in the 
national PERINED databases. However, the incidence of obesity and smoking in our 
population was low, 5% of the pregnant women smoked more than 1 cigarette a 
day and 1,5% smoked more than 10 cigarettes a day. Obesity, defined as BMI above 
30 kg/m2 occurred in 3.3% of our study population. These data suggest that these 
confounders probably did not have a considerable influence on our results. 
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A second limitation is that in the serotonergic cohort some of the matched factors 
could be also considered as intermediate factors, like hypertensive disorders in 
pregnancy, foetal growth retardation and preterm birth. Therefore we repeated 
the matching with only five factors and performed a conditional analysis for this 
group. The adjusted odds ratio of the women using serotoninergic drugs was 
1.7 (CI 1.2–1.3) which is even higher than in the first matching and analysis. We 
performed the matching with five factors and conditional analysis in the other 
psychopharmacological cohort (n = 50), and the risk was also increased (12% versus 
6%) but no longer significant i.e., 1.9 (CI 0.7–5.4). This can be explained through the 
fact that the numbers of PPH cases are small in this cohort. Another explanation 
could be that the previous mentioned intermediate factors in the serotonergic 
cohort are not in the same way applicable to the cohort of women using other 
psychopharmacological medication [36–38]. 

A third limitation is that the PERINED database does not have information on 
the actual medication of women during pregnancy nor on depression during 
pregnancy. Nevertheless, we excluded all women with records of psychological 
problems or diseases in the PERINED database, but we cannot completely rule out 
that some women among the controls may also have used serotonergic or other 
psychopharmacological medication. On the other hand, this limitation only means 
that we may have underestimated the effects found in this study. A third limitation 
is that cohort 2 was relatively small, which made it difficult to perform a stratified 
analysis in this group.

Interpretation
Our finding that the use of serotoninergic drugs increases the risk of PPH is in 
agreement with at least five previous studies [5–9]. Some of these studies compared 
the risk of PPH between women using the medication in different stages of 
pregnancy [9], and other studies examined women with a psychiatric illness without 
medication [5]. These approaches do not take into account the potential role of the 
severity of the underlying psychiatric disorder, since taking women with psychiatric 
complaints but not using medication as controls probably implies leaving out the 
more severely ill. Also in those investigations, the severity of psychiatric disorders 
rather than medication use could be the risk factor related to PPH, since women 
with stress due to psychiatric problems may be more prone to prolonged labour 
[21, 39]. Prolonged labour in itself constitutes a risk factor for PPH [40], but also for 
delivery by emergency caesarean section and for operative vaginal delivery [18, 19], 
and both types of delivery also contribute to the development of PPH.
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A second explanation for other psychopharmacological medication generating 
a higher incidence of PPH could be that even though this medication does not 
directly influence serotoninergic action, it might affect other neurotransmitters 
and thus create a shift in the neurotransmitter balance, which may indirectly 
affect the platelet function.

Conclusion
Our study sheds a new light on the possible influence of psychopharmacological 
medication on postpartum haemorrhage. The hypothesis that the serotonergic 
action of antidepressant medication plays a main role in the development of PPH 
probably does not constitute the complete explanation. The results of our study 
suggest that serotonergic medication but also other psychopharmacological 
medication during pregnancy can result in a higher risk of PPH. However, it could 
be plausible that the acting mechanism is not only the medication, but also the 
underlying disease. 

Future research should focus on blood loss postpartum in women using all types 
of psychopharmacological medication compared to women with equally serious 
psychiatric illness who do not use any of this medication during pregnancy.
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The aim of this dissertation was to explore different manners to identify and 
treat affective symptoms, i.e., symptoms of depression and anxiety, in pregnant 
women. At the basis of this pursuit lies the assumption that affective symptoms 
have far reaching consequences for the physical and psychological wellbeing of 
the mother, the child and the family as a whole, during pregnancy, postpartum 
and thereafter. The dissertation focuses on four basic challenges in identifying and 
treating the affective symptoms; the timely detection of symptoms (chapter 2 and 
5), the determination of risk factors (chapter 2), the improvement of psychological 
and pharmacological treatment while avoiding serious side effects (chapter 3, 4 
and 6) and, last but not least, fostering of treatment compliance (chapter 3 and 4).  

In this chapter, the results of the performed studies are summarised and discussed. 
Finally, clinical implications are described and suggestions for future research are 
provided.

Affective symptoms) in pregnancy
Affective symptoms in pregnancy can have serious implications. They are not only a 
source of distress for the pregnant women, but it also increases the risk for physical 
and psychological problems for the mother and for physical, developmental and 
psychological problems for the child. The physical risks for the mother mainly 
consist of and arise from self-neglect such as smoking, poor nutrition and non-
compliance with prenatal care (Pearlstein, 2015), while the psychological risk 
consists of enduring depression into the postpartum stage and of future perinatal 
and non-perinatal depressive episodes (Underwood, Waldie, D’Souza, Peterson, 
& Morton, 2016). The risks for the children are more extensive,  ranging from an 
increased risk of preterm birth, shorter length at birth and lower mean birthweight 
(Broekman et al., 2014; Grigoriadis et al., 2018; Stein et al., 2014) to a possible 
negative effect on the cognitive, behavioural and emotional development in 
childhood and adolescence (Conroy et al., 2012; Verbeek et al., 2012). Also, these 
negative outcomes potentially lead to high costs for society as a whole. Therefore, 
timely detection and early interventions are of the utmost importance. 

In literature, the prevalence of depression in pregnancy in higher income countries 
is often reported to be between 9 and 14 percent (Banti et al., 2011; Howard et al., 
2014; Pop et al., 2019; Woody, Ferrari, Siskind, Whiteford, & Harris, 2017), which is 
higher than the year prevalence of non-pregnant women, although one frequently 
cited review (Gavin et al., 2005) reports no difference in depression prevalences 
between pregnant and non-pregnant women. A problem is that depression is 
heterogeneously defined in the different studies, as the authors sometimes refer to 
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a major depressive disorder, to any depressive disorder, to both or to both disorders 
combined with depressive symptoms. Furthermore, the symptoms are often 
measured by means of screening tools with different cut-off scores. 

The prevalence of anxiety is considered to be higher in pregnant than in non-
pregnant women. Among pregnant women, the overall prevalence of any anxiety 
disorder is 15.2% and 18 to 24.6% for all anxiety symptoms, which was demonstrated 
in a systematic review of 102 studies (Dennis, Falah-Hassani, & Shiri, 2017). It is also 
recognized that prevalence rates of anxiety vary according to the stage of pregnancy 
and the type of anxiety (Goodman, Chenausky, & Freeman, 2014; Viswasam, Eslick, & 
Starcevic, 2019). The most common type of anxiety is pregnancy-specific, like fear of 
childbirth or about the child’s health (Westerneng et al., 2017) . 

The fact that depression and anxiety are more prevalent in pregnancy is possibly 
due to multiple factors, such as pregnancy-related factors (including hormonal 
changes and whether the pregnancy was intended), psychiatric history (e.g., a 
history of depression and anxiety) and socio-demographic patient characteristics 
(such as unemployment, lower education, migration and lack of a partner and 
of social support) (Corbani et al., 2017; Lancaster et al., 2010; Qiu, Hodges, Clark, 
Blankers, & Galea, 2020). These factors are often difficult to disentangle.

In conclusion, affective symptoms in pregnancy have a high prevalence and 
serious consequences, which underlines the necessity, first, of timely detection of 
symptoms, especially in women who are vulnerable with respect to the risk factors. 
Second, it shows the necessity of getting pregnant women with depressive or 
anxiety symptoms into treatment (chapter 4)(Buist et al., 2002; Lewis Johnson, Clare, 
Johnson, & Simon, 2020)

Detection
The recognition of affective symptoms in pregnancy is often complicated by 
the fact that symptoms overlap with symptoms of pregnancy, such as fatigue, 
change in appetite, and stress about the continuation of the pregnancy and the 
baby’s health (Bennett, Einarson, Taddio, Koren, & Einarson, 2004; Matthey, 2016). 
Moreover, detection is even more hampered by the pregnant woman’s feelings of 
guilt and stigma about being depressed in a period which is conventionally seen 
as a happy period (O’Mahen & Flynn, 2008). 

Both these problems may potentially be overcome by implementing screening 
instruments that are suitable for use in pregnancy, but there are different 
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opinions about how useful this implementation is. Although screening for 
affective symptoms during pregnancy is indeed propagated in the USA (O’Connor, 
Senger, Henninger, Coppola, & Gaynes, 2019), the British National Screening 
Committee advises against it, as there is lack of evidence that screening favours 
the management of perinatal depression (Thombs et al., 2014). It has even been 
suggested that screening can be potentially harmful (Lancet, 2016), as it provides 
only an indication of mood at a given moment, while symptoms in pregnancy are 
subject to variation over time (Martini et al., 2015; Matthey & Ross-Hamid, 2012; 
Phua et al., 2020). Therefore, there is a risk that many women will be unnecessarily 
referred and medicalized. Furthermore, many women who are referred often do 
not comply with the recommendations for follow-up (Buist et al., 2002; Rowan, 
Greisinger, Brehm, Smith, & McReynolds, 2012). 

Another problem is the screening method itself. The most frequently used 
instrument is the Edinburgh Postpartum Depression Scale (EPDS); in several 
studies, including ours, the EPDS was shown to be a reliable and relatively short 
instrument for detecting possible depression and anxiety in pregnancy. However, 
there are also some clear limitations, such as a lack of validation and the fact that 
validation in different populations resulted in varying cut-off scores (Haque & 
Malebranche, 2020; Smith-Nielsen, Matthey, Lange, & Vaever, 2018). This implies 
a probably limited value in certain populations, such as women with a migrant 
background (Gelaye, Rondon, Araya, & Williams, 2016; Stapleton, Murphy, & 
Kildea, 2013). In the present research, we investigated the construct validity and 
the responsiveness of the EPDS, the CES-D and the HADS-A and found that the 
factor structure of the EPDS and CES-D could be replicated sufficiently, which was 
not the case for the HADS-A, indicating that the EPDS and the CES-D are both 
suitable for screening, whereas the HADS-A is not (chapter 5). The CES-D has the 
advantage that the cut-off point is more consistently defined and that the CES-D 
has been validated in more diverse populations (Spijker et al., 2004; Stahl et al., 
2008). However, the outcomes of the few available studies that compared CES-D 
and EPDS in pregnancy remain inconclusive, as these studies disagree about 
which of the instruments is the most suitable (Chorwe-Sungani & Chipps, 2017; 
Mosack & Shore, 2006; Tandon, Cluxton-Keller, Leis, Le, & Perry, 2012). Interestingly, 
in our study about testing the responsiveness of the constructs of the CES-D and 
the EPDS, the anhedonia construct of both instruments turned out not to be 
comparable. This can be explained by the unequal definition of the construct.  
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Migrant background
We started our study (chapter 2) from the assumption based on the existing 
literature (Ratcliff, Sharapova, Suardi, & Borel, 2015; Ravelli et al., 2011; Troe, Bos, 
Deerenberg, Mackenbach, & Joung, 2006) that pregnant women with a migrant 
background are at greater risk to suffer from complications, such as preterm birth, 
low birth weight and infant mortality, than native Dutch women. We aimed to 
assess how this greater risk is related to healthcare consumption and if it could 
be explained by migrant women being more anxious and depressed. However, 
in our study, we did not find differences in complications nor in total healthcare 
consumption, with two exceptions: we found more gestational diabetes in women 
with a migrant background, even after adjustment for employment, education 
and BMI, and we also found less hospitalisation during pregnancy in women with 
a migrant background without depressive symptoms, but more hospitalisation 
among those who were depressed.

There are several possible explanations for finding an equal number of 
complications in women with a migrant background and in native Dutch women. 
First, the equal prevalence of complications in migrant and native Dutch women 
could be explained by other factors, such as lower education or lower SES (David et 
al., 2017). However, since the differences in education and SES also existed in our 
population, this was not a likely explanation. Second, the risk for complications 
varies by migrant background, with migrant women from some countries having 
more or other complications than those from other countries (Goedhart, van 
Eijsden, van der Wal, & Bonsel, 2008; van den Akker & van Roosmalen, 2016). 
Furthermore, different studies measured different complications. Our study 
population consisted of women with many different migrant backgrounds, and 
the sample was too small to generate a realistic estimation for migrant women 
from the same background. So, it could be that the complications in our study did 
not occur in women with the backgrounds that prevailed in our population. Third, 
our study sample consisted of migrant women, whose families had migrated 
to the Netherlands one, two or even three generations earlier, which reduced 
the influence of one contributing risk factor, health illiteracy. Fourth, in some 
countries, migrant women do not have equal access to maternity care or do not 
use it equally, due to cultural norms or unfamiliarity with the healthcare system, 
which can lead to more complications (Ravelli et al., 2011). This could be a likely 
explanation for the equal number of complications, since our participants were 
recruited in an outpatient clinic and did use healthcare. Hence, the similarity of 
the complication rates could be an indication of selection bias. Finally, perinatal 
health outcomes seem to vary by degree of acculturation (Sow, Schoenborn, De 
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Spiegelaere, & Racape, 2019). In our study, the participants had to be proficient in 
Dutch or English, which makes a certain degree of acculturation more likely. 

A large number of studies do report more affective symptoms in pregnant 
women with a migrant background than in native people (F. M. Anderson, Hatch, 
Comacchio, & Howard, 2017; Westerneng et al., 2017). In our study, we found that 
depression, but not anxiety, did occur more often in pregnant women with a 
migrant background than in native Dutch women.  However, as with complications, 
it remains difficult to disentangle the origins of these differences in symptoms. 
People with a migrant background differ from native Dutch people, but they are 
also mutually divergent. In the first place (chapter 2), a large part of the disparity 
can be attributed to socioeconomic inequality. Secondly, migrant backgrounds 
are difficult to compare because there a many different types of migrants (e.g. 
migrating for political or financial reasons), because migrants come from many 
different cultures (e.g. Arabic or Asian), and also because studies use many different 
definitions of “migrant background”. In some countries, such as the USA, most but 
not all studies compare the ethnic backgrounds of people whose parents, great 
parents or ancestors came from Europe, Africa or Latin America; by contrast, in 
European countries, migrants migrated more recently, came from former colonies, 
or arrived as labour migrants, often working in less desirable jobs. Thirdly, besides 
the differences in the definition of migrant background, mental problems are not 
recognised in many countries and cultures. In fact, in some languages, affective 
symptoms can only be described in terms of somatic symptoms (Kirmayer & Young, 
1998; Morawa et al., 2017). This could explain our finding that migrant women 
with elevated depressive symptoms are more often hospitalized than native Dutch 
women. Conversely, without this somatic presentation of affective symptoms, they 
might be hospitalized less often. Fourth, the prevalence of affective symptoms may 
differ between people from different places in the world, for example from Eastern 
and other European countries (Missinne & Bracke, 2012). This can be partially but not 
fully explained by problems with the recognition of affective symptoms. In the fifth 
place, some studies observed that people who had recently immigrated had fewer 
mental health problems such as depression than more established immigrants or 
even native people. This observation, which is often called ‘the immigrant paradox’, 
is explained by the theory that migration is selective, in the sense that only the 
healthy people emigrate, and this phenomenon is therefore called ‘the healthy 
migrant effect’(Missinne & Bracke, 2012; Urquia, O’Campo, & Heaman, 2012). Last 
but not least, people born in the same country often do not have the same ethnic 
or cultural background (Stronks 2009), and many countries have people from 
more than one background (de Wit et al., 2008). Hence, understanding the role of 
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migration background is complex. Therefore, also in the Netherlands, the concept of 
‘migrant background’ seems too broad to serve as an indicator for explaining certain 
differences in health-related problems (Stronks, Kulu-Glasgow, & Agyemang, 2009). 

Affective symptoms in pregnancy and psychological therapy
In case affective symptoms are recognized, there are also barriers to enter therapy. 
The majority of pregnant women, and also professionals, prefer psychological 
therapy to pharmacological treatment, mostly because of fear of harming the 
unborn child with medication (Lupattelli et al., 2015; Molenaar et al., 2018). 
However, for psychotherapy, other barriers have to be faced, such as time and 
energy for the intervention, childcare (if there are other children) during the 
intervention, and sometimes expenses. These problems result in a high rate 
of attrition in psychotherapy among pregnant women (Quispel et al., 2014). 
Guided internet interventions are often seen as viable alternatives to face-to-face 
treatments. Since patients can execute the treatment wherever and whenever 
they like, they seem to be more patient-friendly. Moreover, their effectiveness has 
been demonstrated in many studies in different subgroups of patients (Buntrock 
et al., 2016; van Straten, Cuijpers, & Smits, 2008). Unfortunately, our study shows 
that the dropout rate of our internet therapy was quite high (chapter 3) and the 
intervention was not effective (chapter 4). Reasons for non-adherence may have 
been that the intervention did not address all the barriers, such as lack of energy. 
Furthermore, treatment motivation may have been limited by the fact that many 
women had very mild depressive symptoms (scoring just above the threshold), 
and the symptoms might have improved spontaneously. The few studies that 
have been done on online depression therapy for pregnant women showed 
more effect than our study (Forsell et al., 2017; Loughnan, Sie, et al., 2019). Maybe 
we did not adjust our intervention well enough to pregnant women. However, 
despite the limited evidence for the viability of online therapies in pregnancy 
(Loughnan, Joubert, Grierson, Andrews, & Newby, 2019), we still think that they 
are a useful treatment addition besides face-to-face therapy. More studies are 
needed to discover the active elements that contribute to adherence and to the 
effectiveness of the treatments.

Affective symptoms in pregnancy and pharmacotherapy 
In some cases, pharmacotherapy with an antidepressant is preferred over or 
combined with psychotherapy, for example if psychological therapy is not possible 
or insufficient or if the disorder is too serious. Unfortunately, there exists a strong 
belief among pregnant women themselves, as well as among their partners and 
health care professionals, that treating depression and anxiety in pregnant women 
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with medication is more harmful than the mental disorder itself (Molenaar et al., 
2018). Although many studies investigated the negative effects of depression and 
anxiety on pregnancy outcomes and child development (Broekman et al., 2014; 
Gelaye et al., 2016; Stein et al., 2014), there are also many studies that describe 
potential negative side effects of the use of antidepressants in pregnancy. These 
studies predominantly focused on congenital birth defects in the child, such as 
congenital heart defects and primary pulmonary hypertension (K. N. Anderson 
et al., 2020; Grigoriadis et al., 2013), or on impaired child development, such as 
autism (Rai et al., 2017), but also on side effects for the pregnant women, such as 
preeclampsia (Pearlstein, 2015) and a higher incidence of postpartum haemorrhage 
(Palmsten et al., 2013). The higher incidence of postpartum haemorrhage may 
be explained by the inhibiting influence of serotonergic medication on platelets, 
resulting in impaired haemostasis. Contrary to that explanation, the use of 
serotonergic medication should prevent the bleeding, since serotonin receptors in 
the myometrium are related to contractions (Cordeaux, Pasupathy, Bacon, Charnock-
Jones, & Smith, 2009) and postpartum haemorrhage is primarily attributed to the 
lack of contractibility. 

In our review (chapter 6) of studies investigating the relation between antidepressant 
medication and postpartum haemorrhage, two of the four included studies 
reported an increased incidence, while two others did not. However, although the 
studies included many participants, only a small number of these participants used 
antidepressants, and the incidence of postpartum haemorrhage was low. Therefore, 
the sample size remained low, and comparisons were difficult because the criteria 
of the included studies differed, which prevented pooling of data. Finally, a lot of 
information, for example about the amount of blood loss and the therapeutical 
consequences, was not available, and in some studies, important confounders, such 
as a history of postpartum haemorrhage, were not accounted for. In short, these 
factors made the included studies inconclusive with respect to a relation between 
serotonergic medication and postpartum haemorrhage.

In our study (chapter 7), we matched 578 pregnant women using serotonergic 
medication and 50 pregnant women using other psychopharmacological 
medication with pregnant controls not using these medications. The incidence of 
postpartum haemorrhage turned out to be significantly higher in women using 
serotonergic medication but also in the group using other psychopharmacological 
medications. This raises questions about the possible mechanism underlying this 
higher incidence of postpartum haemorrhage. One possibility is that there is some 
common underlying mechanism in all psychopharmacological medication that has 
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not yet been found. More probably there is a connection with the underlying mental 
disease. Although the number of women using other psychopharmacological 
medication was relatively small, the difference in the incidence of postpartum 
haemorrhage was significant, which makes a coincidence less probable. The 
solution is finding a control population of reasonable size with the same severity 
of illness and not using medication for comparison. However, this approach has 
some ethical drawbacks, because in general, women with more severe depression 
will more often use antidepressants. Therefore, it seems unethical to withhold this 
medication for research reasons, taking the risk of an unfavourable outcome due to 
the continuation of the severe depressive symptoms. Overall, it remains a challenge 
to make a comparative assessment of the risks of affective symptoms in pregnancy 
and the possible side effects of the medication in this period. 

Clinical implications and future research
This dissertation describes the obstacles met in dealing with depression and 
anxiety in pregnant women. The first obstacle refers to problems with the 
detection of these disorders in pregnant women. Detection is hampered by 
confusion about what is normal in pregnancy because of overlapping symptoms 
such as fatigue, change in appetite, and stress about the continuation of the 
pregnancy and about the baby’s health (Goodman, 2009; O’Mahen & Flynn, 2008) 
and also by feelings of shame and guilt. In the Netherlands, visits to the midwife 
or gynaecologist are not very frequent until the third trimester of pregnancy; 
they start with a frequency of once a month from the end of the first trimester, 
and once every 3 weeks from halfway the second trimester till the third trimester. 
The visits are often short and only occasionally with the same professional, which 
could make it difficult to build a trusting relationship (Rayment-Jones et al., 2021). 
This possibly creates an extra barrier for the pregnant women to reveal their 
feelings. Therefore, screening seems an appropriate way of identifying women 
at risk. Screening also seems appropriate since perinatal depression and anxiety 
meet most of the WHO principles and practices of screening for disease (“Jungner 
and Wilson criteria”) (Andermann, Blancquaert, Beauchamp, & Déry, 2008): it is an 
important health problem, there is an accepted treatment, facilities for diagnosis 
and treatment are available, and there is an early symptomatic stage. 

However, as previously described, one problem with screening is that it only 
captures mood at a specific moment, while symptoms vary over time in pregnancy 
(Biaggi, Conroy, Pawlby, & Pariante, 2016; Martini et al., 2015; Matthey & Ross-
Hamid, 2012; Phua et al., 2020). Therefore, screening should be repeated at least 
twice during pregnancy to detect women with new or deteriorating symptoms. 
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Another problem is the screening method. The most frequently used screening 
instrument is the Edinburgh Postpartum Depression Scale, which also contains a 
subscale for anxiety symptoms (Tuohy & McVey, 2008). This instrument has been 
validated in pregnancy (Bergink et al., 2011) and is until now probably the best and 
the most widely used instrument available. However, it has some limitations. First 
of all, even though it has a subscale for anxiety symptoms, the number of items on 
anxiety is limited. (Matthey, Fisher, & Rowe, 2013). Also, the EPDS aims to measure 
anhedonia, which we found is a not well conceptualized construct (chapter 5). 
Furthermore, it is not validated and has limited value in certain migrant Dutch 
populations (Gelaye et al., 2016; Stapleton et al., 2013) and displays varying cut-
off points in others (Haque & Malebranche, 2020). This is especially challenging for 
the screening of women with various migrant backgrounds. Indeed, in our study 
we included women of various migrant backgrounds with different languages and 
at different stages of acculturation. It is even possible that the Dutch EPDS is less 
reliable in Dutch speaking migrant women, because speaking another language 
does not change cultural concepts, such as experiencing mood symptoms 
physically. Therefore, further research is warranted on the adaptation of current 
screening tools and their cut-of scores and the development of new screening 
tools, especially to measure anxiety in pregnancy. Screening instruments have to 
be translated into the appropriate languages for self-report, and in case of illiteracy, 
all the questions should be asked by an interpreter instead of a relative to reduce 
stigma and shame.

Screening is of special importance for women with migrant backgrounds, because 
as many studies have shown (Posthumus, Peters, Borsboom, Knapen, & Bonsel, 
2017), they often are more vulnerable to depression and anxiety than native Dutch 
women. Future studies should focus on screening large populations of women with 
various migrant and non-migrant backgrounds to detect differences in symptom 
profiles in the different groups, thus optimizing detection. Also, network analyses 
may help to detect specific symptom patterns of affective symptoms in pregnancy, 
which may make it possible to study different mechanisms underlying these 
symptoms and to develop targeted treatment options (Phua et al., 2020). 

It is also important to realise that screening instruments will not replace an open, 
empathic attitude in the consultation room and extensive training to recognize the 
symptoms . In the ideal situation, screening is followed by further exploration by 
the midwife or obstetrician, and if necessary, the patient should be referred to a 
mental health professional. 
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Screening is only valuable if treatment options are available. Sustaining factors 
must be addressed, such as lack of social support, marital conflicts and existing 
mental problems. In the first place women with symptoms  of depression and 
anxiety or a history of depression and anxiety symptoms should be referred for 
specialized consultation by teams consisting of a psychiatrist, an obstetrician and 
a paediatrician (POP team) to make a prevention plan or intervention plans in case 
of a new episode. They can be referred by the POP teams or directly for example by 
midwives to one of the recent programs, set up in places all over the Netherlands.  
These programs are part of the national campaign ‘Kansrijke Start’ to support 
women with psychiatric, addiction and/or psychosocial problems and target the 
period from (pre) conception to parenting.  In the second place, the treatment of 
depression and anxiety in pregnancy should be an ongoing subject of research 
investigating psychopharmacological medication, various psychotherapeutic 
interventions and the comparison of their effectiveness, such as the stop-or-go 
study (Molenaar et al., 2020). Studies should focus on all kinds of psychotherapy, 
face-to-face as well as online, to make the therapy more effective, attractive and 
accessible. Treatment options should be discussed extensively, using shared 
decision making by explaining the advantages and disadvantages of all choices to 
promote adherence. 

Unfortunately, our treatment modality, a guided internet intervention based 
on problem solving therapy, did not show added value compared to a control 
condition. Also, attrition was high compared to other, similar interventions (Forsell 
et al., 2017). However, due to the advantages mentioned above, many women 
prefer online interventions (Maloni, Przeworski, & Damato, 2013; Ramphos, Kelman, 
Stanley, & Barrera, 2019; Wenze & Battle, 2018). Some previous studies showed that 
internet interventions can be successful for pregnant women (Forsell et al., 2017; 
Loughnan, Joubert, et al., 2019; Loughnan, Sie, et al., 2019). So it seems of great value 
to investigate in what ways an online intervention could be more or less successful. 
In our article about the effectiveness of a guided internet-based intervention for the 
treatment of affective symptoms in pregnancy, we discussed several reasons for the 
low adherence and effectiveness, among which the possibility that the intervention 
was not sufficiently adjusted to the population. This refers to the timing of the 
intervention as well as to the contents. As for the timing, the results of many studies 
show better outcomes for interventions carried out at the end of pregnancy or 
postpartum (Sockol, 2015). There is no clear explanation for this, except that 
depressive symptoms in earlier stages of pregnancy might be different than those 
in the last trimester. For example, the symptoms in early pregnancy could be more 
connected to stress about the viability of the pregnancy or to physical symptoms 
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such as fatigue and nausea. This assumption corresponds with the conclusion of 
some studies which found especially high levels of depressive symptoms in the 
first and the last trimester, during which the physical symptoms are worse than 
in the second trimester (Banti et al., 2011). As for the content of the therapy, this 
probably can be more adapted to the population with more psychoeducation 
(Harrison, Moore, & Lazard, 2020), more supplementary resources and more 
partner involvement (Boekhorst et al., 2019). Perhaps it can also be made more 
attractive with modern techniques such as infographics and animations. Finally, 
besides content, the way women are supported could have an important effect on 
adherence and on the effects of psychotherapeutic interventions (Mol et al., 2018). 
More research is needed to investigate the relevance of the method of support and 
how this can be better tailored to be used on the internet and to the needs of this 
specific study population.

Although most of the research has been done before 2020, this dissertation was 
completed in 2021, the second year of the COVID 2019 pandemic, which had a 
strong impact on the psychosocial and health aspects of everyone’s life. It would 
be an omission not to mention the research on the consequences of this pandemic 
on depression and anxiety in pregnancy. Until now, the studies which have been 
performed around the world reported inconsistent results. Most studies reported 
an increase in depression and anxiety (Lebel, MacKinnon, Bagshawe, Tomfohr-
Madsen, & Giesbrecht, 2020; Liu, Erdei, & Mittal, 2021; Moyer, Compton, Kaselitz, & 
Muzik, 2020; Wu et al., 2020), but some did not (Sade et al., 2020; Zilver et al., 2021). 
It seems reasonable to expect that the COVID 19 pandemic placed additional strain 
on everyone, especially on those people with existing symptoms (Liu et al., 2021) 
and on more vulnerable people, such as pregnant women, who therefore will need 
extra attention (Moyer et al., 2020).

In conclusion, the detection and treatment of depressive and anxiety symptoms in 
pregnant women promotes proper care for those women and their unborn children. 
It fosters the optimal development of the child and it also prevents at least partially 
the transgenerational transmission of mental health diseases. Therefore, pregnant 
women suffering from depression and anxiety need our utmost attention in the 
sense of improved detection of symptoms, destigmatization, specialized care and 
dedicated research facilities.

Not least because in them, the future starts.   
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English summary

The topic of this dissertation is depression and anxiety during pregnancy. 
Depression and anxiety are frequently seen during this period.  Pregnant women 
experience depression at a rate of 7-25 % of and anxiety disorders are seen in 15 
-22% of pregnant women. Depression as well as anxiety occurs more frequently in 
pregnant women in developing countries than in industrialized countries.

When a woman presents with symptoms of depression and anxiety during 
pregnancy, it can have negative effects on her health and that of her (unborn) 
child.  For the mother these effects manifest as complications during pregnancy and 
delivery, and up to a fourfold increase in the risk of postpartum depression. For the 
child, there is increased risk of pre-term birth, low birth weight, developmental delay 
(both social-emotional and cognitive), behavioural problems and psychopathology 
later in life. 

For many women depression and anxiety disorders are discovered late during 
pregnancy or not at all. The reason for this is twofold. In the first place, symptoms 
are often confused with normal physiological changes of pregnancy, such as, for 
example, fatigue or lack of energy. Secondly, pregnant women often are ashamed of 
their feelings which means that they find it hard to talk about them. 

Depression and anxiety during pregnancy occur frequently in the immigrant 
population. Studies show that these women tend to delay their check-ups and 
have a higher risk of complications during their pregnancy, which means that these 
complications as well as anxiety and depression are diagnosed at a relatively late 
stage.  Recognizing the symptoms is more difficult within certain cultures where 
mental problems are often translated into somatic symptoms.  Screening might 
provide a possible solution for the lack of recognition or late recognition of these 
symptoms. However, symptoms may fluctuate during pregnancy and opinions 
differ about the sensitivity and specificity of existing screening tests.

The treatment of depression and anxiety during pregnancy is equally challenging. 
The use of medication is sometimes seen as controversial. Some studies on 
antidepressants, for instance, show negative outcomes for mother and child.  In 
these studies, it is often not clear what the clinical relevance of these negative 
outcomes is and to what extent these are caused by the medication or by the 
underlying disease. Psychotherapy also has some obstacles, such as long waiting 
times and other issues specific to pregnant women. These might be issues such as 
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lack of time, physical problems, unavailability of childcare for other children and 
once again, shame. Online psychotherapy could be a solution, but this has not been 
studied extensively.

The main questions of this dissertation are:
1) Can the higher incidence of pregnancy complications and hospitalization 

among immigrant women be explained by a higher degree of depression and 
anxiety?

2) Which questionnaires are the best instruments to measure depression and 
anxiety during pregnancy, at a specific moment as well as changes in symptoms 
throughout the entire pregnancy?

3) Is there a connection between the use of serotonergic antidepressants and 
postpartum haemorrhage?

4) Can an internet-based intervention be an effective tool in treatment of anxiety 
and depression during pregnancy?

Findings
Question 1: Can the higher incidence of pregnancy complications and hospitalization 
rates among immigrant women be explained by a higher degree of depression and 
anxiety?

Result: There was neither a difference in complications nor in hospitalization rates 
among women with or without an immigrant background. Except in the case of 
pregnancy diabetes. This was more prevalent among women with an immigrant 
background and could not be wholly explained by a higher BMI (Body Mass Index). 
Women with an immigrant background did experience depressive symptoms 
more frequently and if so, were hospitalized more often than women without an 
immigrant background. 

Question 2: Which questionnaires are the best instruments to measure depression 
and anxiety during pregnancy, at a specific moment as well as changes in 
symptoms throughout the entire pregnancy?

We tested a number of frequently used questionnaires:  Centre for Epidemiologic 
Studies Depression Scale (CES-D), Edinburgh Postpartum Depression Scale (EPDS) 
and the Hospital Anxiety and Depression Scale, anxiety subscale (HADS-A).
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Result: The HADS-A seemed less suitable for measuring anxiety during pregnancy.  
The three questionnaires were reasonably effective in measuring changes in 
symptoms. The concept anhedonia, which is frequently used in the questionnaires, 
needs to be defined more clearly. In some cases, it is used to indicate that someone 
can no longer experience pleasure, in other cases it is used to indicate that someone 
can no longer enjoy life. As a result, the scores of the questionnaires do not always 
match.

Question 3: Is there a connection between the use of serotonergic antidepressants 
and postpartum haemorrhage?

Result: Women who used serotonergic antidepressants experienced more blood 
loss than women who did not use psychopharmacological drugs. However, this was 
also the case with women who used other psychopharmacological drugs which 
raises the question whether the haemorrhaging was caused by the serotonin or 
another underlying mechanism.

Question 4: Can an internet-based intervention be an effective tool in treatment of 
anxiety and depression during pregnancy?

Result: In the course of the study symptoms decreased in the intervention group as 
well as in the control group. However, the difference between both groups was not 
significant and there was a quite a high dropout rate in the psychotherapy group. 

Implications and the future
The questions I have posed in my dissertation all focus on the diagnosis, the 
implications and the treatment of depression and anxiety during pregnancy. 

It is clear that depression and anxiety during pregnancy need to be recognized and 
acknowledged to a higher degree.

First of all, it is paramount that the complaints and symptoms need to be 
destigmatized, allowing women to be more forthcoming in mentioning these 
feelings. 

Secondly, screening might be the solution. Given that symptoms during pregnancy 
fluctuate and the questionnaires are not always 100% reliable, there is a need 
for multiple screenings. In addition to screening, there is a need for appropriate 
schooling for care providers of the pregnant women, enabling them to recognize 
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the symptoms. This is particularly necessary for care providers of women with an 
immigrant background since the questionnaires might be less reliable in their case 
and the symptoms of depression and anxiety might present in a different form.

Questionnaires need to be updated and validated continuously, paying extra 
attention to Dutch speaking women with an immigrant background. Concerning 
medication, further study must be focused on the underlying cause of negative 
outcomes among women using antidepressants during pregnancy, for the mother 
as well as the child. Are these outcomes clinically relevant, are they caused by the 
medication or by an underlying condition?  What are the consequences when the 
medication is not used?

In conclusion, the most important component of my research was the development 
and testing of an internet-based intervention which could help pregnant women 
at home at a time of their own choosing to decrease their symptoms of depression 
and anxiety. Unfortunately, this intervention did not have the intended effect, 
in part because of high dropout rates. However, I believe it is possible to adapt 
the intervention with, among others, improved information and guidance and 
a more appealing design which would results in more women participating and 
benefiting, and thus giving birth to a successful treatment module.
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Dit proefschrift gaat over depressie en angststoornissen tijdens de zwangerschap. 
Depressie en angst komen in die periode veel voor. Zo komt depressie bij 7 tot 
25 % van de zwangere vrouwen voor, en angststoornissen manifesteren zich bij 
15 tot 22% van de deze vrouwen. Zowel depressie als angst komen vaker voor bij 
zwangere vrouwen in ontwikkelingslanden dan in ontwikkelde landen.   

Wanneer een vrouw tijdens de zwangerschap depressie en angstklachten heeft 
kan dit nadelige gevolgen hebben voor de vrouw zelf en haar (ongeboren) kind. 
Voor de vrouw zelf kan dit gaan om complicaties in de zwangerschap en tijdens 
de bevalling, maar in ieder geval wordt de kans op een postpartum depressie tot 
viermaal verhoogd. Voor het kind verhoogt het de kans op vroeggeboorte, een laag 
geboortegewicht, een ontwikkelingsachterstand (sociaal emotioneel en cognitief ), 
gedragsproblemen en latere psychopathologie. 

Voor veel vrouwen geldt dat depressie en angststoornissen tijdens de 
zwangerschap pas op een laat tijdstip of niet ontdekt worden. Dit heeft te maken 
met twee factoren. Ten eerste worden de klachten vaak verward met de normale 
fysiologische verschijnselen tijdens de zwangerschap, zoals bijvoorbeeld moeheid 
en energieverlies. Een tweede reden is dat zwangere vrouwen zich vaak schamen 
voor deze gevoelens, waardoor ze er niet makkelijk over praten. 

Depressie en angst komen daarbij vaker voor bij vrouwen met een migratie-
achtergrond. Daarnaast blijkt uit onderzoek dat zij later op controle komen en meer 
kans hebben op complicaties tijdens de zwangerschap, waardoor deze complicaties, 
angst en depressie, met vertraging ontdekt worden. De herkenning wordt bij hen 
nog meer bemoeilijkt omdat binnen bepaalde culturen psychische problemen vaak 
vertaald worden in somatische klachten.

Een mogelijke oplossing voor de niet (tijdige) onderkenning van de klachten is 
screening. Het probleem daarbij is dat klachten en symptomen tijdens de zwanger-
schap fluctueren en dat men verschilt van mening over de juiste gevoeligheid van 
de bestaande screeningsvragenlijsten om de klachten te onderkennen. 

Ook de behandeling van depressie en angststoornissen in de zwangerschap kent 
vele uitdagingen. Het gebruik van medicatie wordt soms gezien als controversieel. 
Sommige onderzoeken naar bijvoorbeeld antidepressiva, laten negatieve uitkom-
sten zien voor moeder en kind. Hierbij wordt vaak niet duidelijk wat de klinische  
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relevantie van deze negatieve uitkomsten is en in hoeverre deze worden veroor-
zaakt door de medicatie, dan wel de onderliggende ziekte. Ook psychotherapie kent 
een aantal obstakels, waarbij voor zwangere vrouwen, naast de lange wachtlijsten, 
extra belemmeringen gelden. Het gaat dan om zaken als tijdgebrek, fysieke klacht-
en, (geen) oppas voor de andere kinderen en wederom schaamte. Psychotherapie 
via internet zou hierbij een oplossing kunnen vormen, maar is nog onvoldoende 
onderzocht.

De kernvragen in mijn proefschrift zijn: 
1  Wordt een hoger aantal zwangerschapscomplicaties en ziekenhuisopnames bij 

vrouwen met een migratieachtergrond verklaard doordat ze meer last hebben 
van depressies en angststoornissen? 

2  Welke vragenlijsten zijn het best in staat om depressie en angst in de zwangerschap 
te meten, zowel op een bepaald punt, als wat betreft de verandering van klachten 
in het verloop van de zwangerschap?

3  Is er een relatie tussen het gebruik van serotonerge antidepressiva en fluxus 
postpartum (overvloedig postnataal bloedverlies)?

4  Is een internet interventie effectief als behandeling voor depressie en angststoor-
nissen in de zwangerschap? 

Bevindingen: 
Vraag 1 Wordt een hoger aantal zwangerschapscomplicaties en ziekenhuis-
opnames bij vrouwen met een migratieachtergrond verklaard doordat deze 
vrouwen meer last hebben van depressie en angst? 

Uitkomst: Er werd noch een verschil in complicaties noch in ziekenhuisopnames 
gevonden tussen vrouwen met of zonder een migratieachtergrond, behalve 
wat betreft zwangerschapsdiabetes. Dit trad meer op bij vrouwen met een 
migratieachtergrond en werd niet geheel verklaard door een hoger BMI (Body 
Mass Index). Vrouwen met een migratieachtergrond hadden wel meer depressieve 
klachten en als ze depressief waren, werden ze vaker in het ziekenhuis opgenomen 
dan vrouwen zonder een migratieachtergrond. 
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Vraag 2 Welke vragenlijsten zijn het best in staat om angst en depressie in de 
zwangerschap te meten, zowel op een punt als de verandering van klachten in 
het verloop van de zwangerschap? Getest werden een aantal internationaal 
veel gebruikte  vragenlijsten: Center for Epidemiologic Studies Depression Scale 
(CES-D), Edinburgh Postpartum Depression Scale (EPDS), en de Hospital Anxiety 
and Depression Scale, angst subschaal (HADS-A). 

Uitkomst: de HADS-A leek minder geschikt om angst tijdens de zwangerschap te 
meten. 

De drie vragenlijsten waren elk redelijk in staat om verandering van klachten te 
meten. Het concept anhedonie, wat veel gebruikt wordt in vragenlijsten, verdient 
nadere definiëring. Soms wordt het gebruikt om aan te duiden dat iemand niet 
meer kan genieten en andere keren om aan te geven dat iemand geen vreugde 
meer kan voelen. Hierdoor komen de scores van de vragenlijsten vaak niet 
overeen.  

Vraag 3 Is er een relatie tussen het gebruik van serotonerge antidepressiva en 
postnataal bloedverlies?

Uitkomst: Vrouwen die serotonerge antidepressiva gebruikten hadden inderdaad 
meer bloedverlies postpartum dan vrouwen die geen psychofarmaca gebruiken. 
Echter dit gold ook voor vrouwen die andere psychofarmaca gebruikten, waarbij 
het de vraag is of het verhoogde bloedverlies door serotonine of door een ander 
onderliggend mechanisme werd veroorzaakt.

Vraag 4 Is een internet interventie effectief als behandeling voor depressie en 
angststoornissen in de zwangerschap.

Antwoord: Tijdens het onderzoek werd een grote vermindering van symptomen 
gevonden in zowel de interventie- als de controlegroep. Het verschil tussen 
beide groepen was echter niet significant en er was sprake van veel uitval in de 
psychotherapie groep.
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Implicaties en de toekomst. 
De vragen de ik in mijn proefschrift heb gesteld hebben allen te maken met 
de herkenning, de implicaties en de behandeling van depressie en angst in de 
zwangerschap. Vast staat dat tijdens de zwangerschap optredende depressie 
en angst beter herkend moeten worden. Allereerst is het van groot belang dat 
de klachten gedestigmatiseerd worden, zodat vrouwen deze spontaan durven 
te vermelden. Ten tweede vormt screening een mogelijke oplossing. Gezien 
het feit dat de klachten tijdens de zwangerschap fluctueren en de vragenlijsten 
niet 100% betrouwbaar zijn moet dat dan wel meerdere malen gebeuren. 
Daarom is het naast de screening ook noodzakelijk dat hulpverleners van de 
zwangere vrouw optimaal geschoold zijn, om de symptomen te signaleren. Dit 
geldt met name voor hulpverleners van vrouwen met een migratie achtergrond, 
omdat bij deze vrouwen de vragenlijsten mogelijk minder betrouwbaar zijn en 
de symptomen van angst en depressie zich anders voordoen. Vragenlijsten 
moeten blijvend ontwikkeld en gevalideerd worden, met speciale aandacht voor 
Nederlandssprekende vrouwen met een migratieachtergrond. Bij medicatie moet 
het onderzoek zich verder richten op de oorzaak van negatieve uitkomsten bij 
vrouwen die tijdens de zwangerschap antidepressiva gebruiken, zowel voor de 
moeder als voor het kind. Er moet gekeken worden of deze uitkomsten klinisch 
relevant zijn, ze werkelijk worden veroorzaakt door het middel of door de 
onderliggende aandoening en wat het gevolg is wanneer ze niet worden gebruikt.

Ten slotte, het belangrijkste deel van mijn onderzoek was de ontwikkeling en het 
testen van een internet interventie die zwangere vrouwen thuis, in eigen gekozen 
tijd zou helpen om depressie en angstklachten te verminderen. Helaas heeft deze 
interventie, mede door de hoge mate van uitval, niet het beoogde effect gehad. 
Het is echter naar mijn mening goed mogelijk om de interventie aan te passen 
met onder andere een uitgebreidere voorlichting en een wat meer aansprekende 
vormgeving, waardoor meer vrouwen deze zullen voltooien, er meer van zullen 
profiteren en er een succesvolle behandelmodule wordt geboren.   

Nederlandse samernvatting
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Allereerst wil ik diegene(n) bedanken waarvan ik me pas na het drukken van dit 
boekje realiseer dat hij/zij/ hen mij heel erg bij mijn promotie hebben geholpen 
en die ik niet heb genoemd. Ik beloof je/ jullie dat ik het goed maak… 

Allereerst:
Beste patiënten, aan jullie veel dank dat jullie mijn onderzoeken mogelijk hebben 
gemaakt, terwijl een deel van jullie hier geen direct profijt van hadden. 

Aan mijn (co) promotoren:
Geachte prof. Honig, beste Adriaan, dank voor je steun en je eindeloze geduld. 
Geachte prof. de Groot, beste Christianne, dank voor je steun en wijze les, nl dat ik 
het echt helemaal niet druk heb. Je hebt gelijk: zeggen dat je het druk hebt is een 
testimonium paupertatis.
Geachte prof. van Straten, beste Annemieke, dank voor je hulp bij het vormgeven 
van de interventie.
Zeergeleerde, dr. Broekman, beste Birit, heel veel dank voor je tijd, adviezen, steun, 
humor en collegialiteit. We missen je nog steeds op de afdeling ziekenhuispsychiatrie. 
Je moet heel gauw hoogleraar worden, want dat past je.. . 

Aan de medeauteurs van alle artikelen: 
Beste Marielle van Pampus, Anita Ravelli, Fedde Scheele, Petra Bakker, Koert 
Dolman, Noera Kieviet, Annemijn de Vries, Wijo Kop, Andrea Bruning en Stasja 
Draisma, veel dank  voor alle waardevolle bijdragen die jullie aan de artikelen en 
daarmee aan mijn promotie hebben geleverd. 

Zeer in het bijzonder wil ik Adriaan Hoogendoorn bedanken voor zijn vele geduld 
en alle uren die hij besteed heeft om mij te helpen met de statistiek, iets waar ik 
altijd naar uitkeek.

Beste Denise Wong, Tara Donker, Reen Halkema (in nagedachtenis), Gert de Jager, 
Madeleine de Vilder, Agaath Drost, Bianca Lever, Merijn Eikelenboom, Ho Ming 
Lau, de andere datamanagers en andere onderzoeksassistenten:  
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Veel dank dat jullie mij hebben geholpen bij de opzet en uitvoering van MamaKits, 
mijn onderzoek naar een internet interventie voor zwangere vrouwen met 
depressieve en angstklachten. 
Ik vond het heel leuk om dit samen met jullie te doen en zonder jullie was het echt 
niet gelukt. 

Mijn bijzonder dank gaat daarbij nog uit:
naar Jan Smit, die mijn vele zorgen weglachte en op zondagavond om 11 uur nog 
antwoord gaf op moeilijke vragen, naar Kim Setkowski, mijn maatje, die met mij 
naar onherbergzame oorden ging om meer inclusies te krijgen voor het onderzoek 
en  naar Melany Horsfall, die ik bij nader inzien vermoedelijk veel grijze haren heb 
bezorgd, door mijn gebrek aan innerlijke structuur, naar Els Dozeman, die samen 
met Anneke het concept van een internet interventie bij zwangere vrouwen heeft 
bedacht. 

Beste Nancy van der Mark, Laura Jenzer en Ine van der Spek e.a., veel dank ook 
aan jullie voor jullie hulp bij het onderzoek naar depressieve en angstklachten bij 
zwangere vrouwen met een migratieachtergrond en bij het onderzoek naar het 
effect van serotonerge medicatie op bloedverlies postpartum. 

Beste baas, Annette Boenink,
Ontzettend veel dank dat je mij de kans en de gelegenheid hebt gegeven om dit 
promotieonderzoek te doen. 

Daarbij ook mijn dank aan opperbaas Aartjan Beekman, die hier zijn fiat aan heeft 
gegeven. 

Beste collega kliniekpsychiaters, beste Annemiek, Klaas en Rianne, alweer Annette 
en oud collega’s Gabriel en Birit, veel dank dat jullie mij op mijn onderzoeksdag 
hebben waargenomen en veel dank voor de algemene steun, saamhorigheid, lol 
en gezelligheid die ik van jullie ervaar. 

Beste collega’s consultatief verpleegkundigen, Ype, Rob en Willemijn, dank voor 
jullie hulp en steun bij de patiëntenzorg en de lessen aan collega’s. Ik vind het 
altijd een feest om samen met jullie pad te gaan.
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Beste collega’s van de afdeling ziekenhuispsychiatrie mijn ex kamerverloofde 
Guus (misschien komt het na Corona weer goed), Odile, Sonja, Marijke, Iris, 
Elise, Rosa, Marga Kuiper, Eva, Melissa Annelou, Roy, Manon, Felicity, Camille en 
andere Melissa, de afdeling is te groot om elkaar regelmatig te zien, maar de 
samenwerking is wat mij betreft heel goed en daar ben ik jullie dankbaar voor. 

Yolanda en Arshana (ook van de afdeling ziekenhuispsychiatrie) en zeker 
Rianne Hoogewoning (van GGZ inGeest) wil ik extra, extra bedanken voor alle 
organisatorische ondersteuning. Zonder jullie red ik eigenlijk niets… 

In het bijzonder wil ik Marga Jaspers bedanken. Het is teveel om op te noemen 
waarvoor, maar oa voor hulp bij registratie, om mensen op de poli te (laten) 
zien, problemen met collega’s en kinderen, voordelen van promoveren (wo het 
kopen van dure jurk) en natuurlijk voor alle humor, die ons moeilijke vak draaglijk 
houden. 

Beste collega’s uit het ziekenhuis, waaronder de collega’s met wie ik de afgelopen 
tijd heel nauw heb samengewerkt wat betreft onderzoek en om hele complexe 
patiënten zo goed mogelijk te begeleiden, waaronder Abel, Jos, Erik, Stella, Rosa, 
Majon, Tessa, Deirdre, Gerd, Annemarie, Arijaan, Leo, Angelique, Maartje, Yolande, 
Dareia, Evelien, Henk, Tjeerd, Mathilde en nog vele anderen. Dank dat jullie steeds 
bereid zijn om met mij deze uitdagingen aan te gaan. 

Beste collega’s van de MPU: Liede, Kim, Janneke, Naima, Noortje, Joke, Kim, Ruben, 
Lucy, Janina, Marjan, Shaw-nae, Wendy, Laurian, Joline, Maaike en Niesje. Wij zijn 
samen een fantastisch team. Veel dank daarvoor.

Beste arts-assistenten en coassistenten. Een belangrijk gezegde uit de Talmoed 
(na het oude testament het belangrijkste boek binnen het jodendom) is ‘ik heb 
veel geleerd van mijn leraren, meer van mijn collegae, maar het meest van mijn 
leerlingen’. En wat mij betreft is dat helemaal waar. Dank jullie allemaal, in het 
bijzonder de arts-assistenten die mij in het weekend artikelen toestuurden over 
een onderwerp waar we net over hadden gediscussieerd, de arts-assistenten wier 
humor mij nieuwe kracht gaven om goed voor de meest complexe patiënten te 
zorgen, de arts-assistenten met wie ik het over literatuur kon hebben, waardoor er 
weer een hele andere kijk op ons vak ontstond, de arts-assistenten met wie ik over 
de plaats van religie in ons leven kon spreken, de leuke arts-assistenten die later 
nog veel leukere collega’s werden, de arts-assistenten die mij met de organisatie 
van mijn promotie hebben geholpen en natuurlijk de arts-assistenten met wie ik 
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in de ochtend een lekker kopje koffie kon drinken. NB Er is mogelijk sprake van 
enige overlap. 

Ook aan de coassistenten veel dank waarbij ik het hier niet kan nalaten om er 
twee met name te noemen, nl Eric van Exel en Jos Kooter. Van beiden leer ik nog 
steeds heel veel. 

Beste collega’s van GGZ inGeest, hoewel we uiteindelijke juridisch geen partner zijn 
geworden, ervaar ik dat verder wel zo. Veel dank voor de prettige samenwerking!

Beste paranimfen, lieve Liesbeth en Sjoukje, 
Kan ik in tegenstelling tot vroeger nu wel zelfstandig mijn koffer pakken, mijn 
promotie organiseren was teveel gevraagd. Veel dank dat jullie dat samen met 
Anneke van mij hebben overgenomen. Aan Sjoukje nog veel dank dat ze mij bij 
tijd en wijlen een spiegel voorhoudt en aan Liesbeth veel dank voor de hulp bij 
het vertalen van de samenvatting van het proefschrift en met name voor mijn 
rustpunten van de week ‘de heilige kopjes koffie van de vrijdag’. 

Beste vriendinnen/vriend van de MFAS en ons faculteitsblad ‘Verband’, lieve Carla, 
Roelie, Judith, Margreet, Linda, Paula en Markus. Veel dank voor jullie (bijna) 40 
jarige vriendschap. We gaan het volgend jaar uitgebreid vieren. 

Dear Aafke, Marjolein and Dvora, best friends abroad. The distance between us 
in kilometres doesn’t reflect the distance between our hearts. Thank you for your 
also (almost) 40 years of friendship.

Lieve Shifra en Hetty, Lex, Liesbeth & Daniel, Györgyi en Herman, Ans, Francijn 
en Ruud. Dank voor jullie vriendschap en steun: jullie zeiden vaak dat jullie het 
heel knap van mijn vonden dat ik bezig was met promoveren en vroegen nooit 
wanneer het proefschrift nou eens eindelijk af was… 

Lieve schoonfamilie: ma, pa (in nagedachtenis), Jan, Ina, Frans, Jacquelien, 
Caroline, Eric, Suzanne, Christiaan, Frederik en Alexandra, we worden steeds langer 
wél dan geen familie en zo voelt het ook. Dank voor jullie steun en gezelligheid. 

Lieve familie: Leonard, Larissa, Maryse, Karel, Yteke, Anne, Charlotte, Luuk, Emma, 
Jonathan, Boaz, Salvador en Thirza.

Dankwoord



168

Gelukkig ga ik uiteindelijk toch als eerste binnen de familie promoveren, maar 
daar gaat het natuurlijk niet om…Het is geen wedstrijd toch? ;-). Veel dank voor 
alle liefde en gezelligheid. 

Lieve vader en moeder (in nagedachtenis), 
Dank dat jullie mij als kind hebben opgevoed met het idee dat het goed is om 
vragen te stellen. Hoe klein ik ook was en hoe naïef de vraag, op alles werd 
serieus antwoord gegeven en ik werd aangemoedigd om dingen zelfstandig uit 
te zoeken. Ik denk dat dit de allerbelangrijkste voedingsbodem van mijn innerlijke 
drive tot promoveren is geweest.

Lieve Benyamin, Hannah en Vita, mensen zeggen wel eens dat ik trots mag zijn 
dat ik gepromoveerd ben, maar zelf zie ik dat niet als een grote prestatie. Mijn 
grootste prestatie vind ik dat jullie zulke ontzettend leuke mensen zijn geworden, 
al is dat maar voor een klein deel dankzij mij. Ik ben superblij met jullie. Veel dank 
voor jullie aanmoedigingen “wanneer is dat proefschrift nou eindelijk eens af?” 
en speciaal aan Vita voor het tekenen van de voorkant.

Lieve Anneke, dank voor al onze jaren samen, voor alles achter ons en ook alvast 
voor ons. Ik houd van jou van hier tot in de eeuwigheid… 
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Dankwoord



170

Curriculum vitae

1964  Geboren in Amsterdam
1976-1982  Stedelijk Gymnasium Haarlem
1982-1990  Geneeskunde studie aan de UvA
1990-1991  ANIOS interne in het Zeewegziekenhuis (Spaarne Gasthuis), 
1991-1992 ANIOS psychiatrie bij de joodse RIAGG (Sinai Ambulant) 
1992-1993 ANIOS Rozenburg (Parnassia). 
1993-1998  Opleiding psychiatrie Valeriuskliniek (GGZ inGeest)
1998-1999  Opleiding kinderpsychiatrie Paedologisch Instituut ( Levvel).
1999-2006   Psychiater Psychiatrische Consultatieve Dienst VUmc 

(Amsterdam UMC, locatie VUmc)
2006-2015  Stagecoördinator 1e masterjaar Psychiatrie
2009-2016  Onderwijscoördinator afdeling Ziekenhuispsychiatrie
2012   Basis Kwalificatie Onderwijs 
2006- heden  Psychiater van de Medisch Psychiatrische Unit, VUmc 
2011- heden  Promotieonderzoek Stemmingsstoornissen in de Zwangerschap

Hansje woont samen met Anneke van Schaik. Ze hebben samen 3 kinderen 
Benyamin, Hannah en Vita.
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