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Chapter 1

GENERAL INTRODUCTION
During pregnancy, women face a substantial number of physiological as well as
psychological changes. Pregnancy and childbirth are major changes in women’s lives
and require many adaptations. Their ability to adapt to these transitions affects their
physical and mental health and is assumed to influence their developing babies1-3.
Improving mother and child health were the World Health Organization (WHO)
Millennium Development goals 4 and 5. According to the WHO definition, health is ‘a
state of complete physical, social and mental well-being, and not merely the absence of
disease or infirmity’4. Care for women in the perinatal phase, from pregnancy up to one
week postpartum, needs to address all of these facets.
In the Netherlands, pregnant women visit obstetric care providers in a community
midwifery office or at an outpatient clinic for antenatal check-ups and perinatal care.
The Dutch perinatal care system is organised with independent levels of care, providing
targeted care to pregnant women depending on an estimation of risk. Primary care is
represented by independent midwives working from more than 500 midwifery offices5
and (nowadays only a few) general practitioners providing care to low-risk pregnant
women. Secondary and tertiary care providers are the obstetric nurses, clinical midwives,
residents, and obstetricians, who are responsible for the medium- and high-risk pregnant
women. The secondary obstetric care is regionally organised in 89 hospitals5, ten of
which provide specialised tertiary care in a perinatology centre (the eight academic
hospitals, Máxima Medical Centre Veldhoven and Isala Clinics Zwolle) including an
Obstetric High Care unit (OHC) and a Neonatal Intensive Care Unit (NICU)5,6.
Within the Dutch care system, a low-risk pregnant woman can choose a delivery either
at home or in a primary care hospital setting, under supervision of an independent
community midwife. Compared to other western countries, there is a relatively high rate
of home deliveries in the Netherlands: 13% in 20146. During pregnancy and/or delivery
low-risk women may become medium- or high-risk, in which case they are referred
from primary to secondary or tertiary care. As shown in Figure 1, approximately 86% of
pregnant women start antenatal care in primary care and 14% in secondary care, while
eventually 29% give birth in primary care (at home or in an outpatient clinic) and 71% in
secondary/tertiary care6. Approximately 66% of pregnant women who start midwiferyled antenatal care in primary care are referred to secondary care during pregnancy or
delivery6 and more than 80% receive care from multiple care providers, at some time
during pregnancy7. This results in multiple medical handovers between care providers,
requiring optimal collaboration.
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1
primary care delivery
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Figure 1. Shifts in the level of care from pregnancy up to delivery (based on Perined 2015 data6).

The Dutch perinatal care system with its independent levels of care is the subject of
debate, partly due to high perinatal mortality rates. In 2004, the Netherlands were
ranked the third highest in perinatal mortality (out of 26 countries)8, which was
remarkable considering the eminent position of the Netherlands concerning welfare
and general healthcare in Europe9,10. In 2008, a Steering Committee Pregnancy and
Birth [Stuurgroep Zwangerschap en Geboorte] was started with the aim of improving
perinatal care in the Netherlands. Their report stated that perinatal care needs to
be ‘effective’, ‘safe’, and ‘patient-centred’7. International interest in a patient-centred
approach to perinatal care was confirmed by an update of the American Guidelines for
Perinatal Care in 2012, with an emphasis on patient-centred and family-centred care11.
The evaluation of care based on a patient-centred health care approach needs patientreported outcome measures. Patient-reported outcomes (PROs) are defined as: ‘any
report of the status of a patient’s health condition that comes directly from the patient,
without interpretation of the patient’s response by a clinician or anyone else’12. Patientreported outcomes include various types of data, including physical functions, global
judgements of health, symptoms, psychological well-being, social well-being, cognitive
functioning, satisfaction with care, health-related quality of life, treatment adherence,
and clinical outcomes12-14. Outcomes directly reported by the patient are increasingly
being considered as important and are used as part of health care evaluations13.
9
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Working towards a patient-centred approach to perinatal care, it is important to include
the patient’s perspective in the care evaluation. However, measuring ‘the patient’s
perspective’ is challenging, particularly because most often there are no ‘gold standards’,
or generally accepted criteria for the constructs. In the development and validation
process of patient-reported outcome measures, it is important to incorporate the target
group in the process of development, to ensure that the patients’ input is the main
component of the patient-reported outcome measure. The adequacy of collecting the
material in a measure, and the documentation of this process, expresses the content
validity13,15. Validity is an important aspect of developing and validating questionnaires
and is defined as the extent to which one measures what it was intended to measure. It
consists of three subtypes: content, criterion, and construct validity14,16. Content validity
is defined as the extent to which the instrument measures the appropriate content
and the content (items) captures the connection between the intended measurement
concept and the way people from the target population understand and discuss that
concept13,15. Qualitative focus group interviews with documentation of the target
group input are a source of appropriate content13,15. If possible, evaluation of criterion
validity involves determining the extent to which the new measure is consistent with
the standard measure13. For example, a questionnaire designed to measure depressive
symptoms can be validated in a psychiatric diagnostic interview. However, as there
are few ‘gold standards’ for patient-reported outcomes which would allow the use of
criterion validity, construct validity is the type that is most frequently used for patientreported outcome instruments13. Construct validity is the extent to which a measure
‘behaves’ in the way that is expected based on theoretical hypotheses, and it includes an
evaluation of the extent to which a measure correlates with other measures to which it is
similar (and discriminates from measures that are concurrent).
Working towards a patient-centred approach to perinatal care, patient-reported
outcomes are needed to evaluate the care provided. For this purpose, there is a need for
valid patient-reported outcome measures. More insight into patient-reported outcomes
will contribute to improving the quality of care.
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AIMS AND OUTLINE OF THE THESIS
1

The main objective of this thesis is to contribute to the exploration of patient-reported
outcomes in perinatal care, focusing on:
I) developing and validating questionnaires to measure patient-reported outcomes in
perinatal care (Chapters 2, 4 and 9)
II) evaluating the quality of perinatal care and the effect of simulation-based team
training on patient-reported quality of care (Chapters 2 and 3)
III) assessing aspects of mental health during pregnancy (Chapters 5 to 9)
With regard to ‘patient-centred care’, a report by the Steering Committee of Pregnancy
and Birth in the Netherlands stated that a valid instrument that can be used to measure
the patient’s perspective regarding quality of care needs to involve pregnant women in
the process of development9. Despite the fact that integrating the patient’s perspective
when evaluating the quality of care is of increasing interest these days, there are few
validated instruments based on the patient’s perspective. A 2013 literature review
concluded that there were only a small number of measures of the patient’s perception
of and satisfaction with care during labour and birth17. Most of the questionnaires were
not based on patients’ input, or lack validation with exploratory and confirmatory factor
analyses (EFA and CFA) in adequate samples. Therefore, the aim of Chapter 2 was to
develop an instrument to assess patient-reported quality of care during pregnancy
and childbirth, following an extended methodological protocol including focus group
interviews and stepwise psychometric analyses.
Subsequently, in Chapter 3, the newly developed Pregnancy and Childbirth
Questionnaire (PCQ) described in Chapter 2 was used to assess the effect of a
multiprofessional simulation-based obstetric team training intervention on patientreported quality of care. As previously mentioned, there is a large shift between the
different care levels, with more than 80% of pregnant women receiving care from
multiple care providers, at some time during pregnancy9. The multiple medical
handovers as a result, can potentially lead to errors in communication and process
management18-20. A recent review by Weaver et al. concluded that team training
in healthcare improves teamworking processes and can positively impact patient
outcomes21. However, no other studies to date have focused on the effect of simulationbased obstetric team training on patient-reported quality of care. A pilot study in which
multiprofessional teams from a large obstetric collaborative network were trained
using simulation-based education is described in Chapter 3. The aim in Chapter 3 was
to explore the effect of multiprofessional simulation-based obstetric team training on
patient-reported quality of care.
11
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Besides evaluation of the patient’s perspective with an external focus, such as perceived
quality of care, patient-reported outcomes in relation to childbirth can also have a more
internal focus. Because there were no properly developed instruments that could be
used to measure women’s perceptions around childbirth, the aim of Chapter 4 was
to develop a valid instrument to assess a woman’s personal experience of childbirth
and the first week postpartum. Focus group interviews, EFA and CFA analyses were
performed for stepwise development and testing of psychometric properties. Because a
subject’s personal experiences are always influenced by their mental state, a depression
symptoms screening questionnaire was used to compare the scores and to test
concurrent validity.
The assumption that people’s mental states influence personal experiences is also
discussed in Chapter 5. In this chapter we focus on pregnant women’s pain perception
during external cephalic version (ECV), an intervention for women with a foetus in
breech position to convert the baby from breech to cephalic position. However, with fear
of pain as an important barrier, a considerable number (approximately 30%) of pregnant
women with a foetus in breech position refuse ECV22. As a consequence, they are at high
risk of Caesarean section. Gaining insight into the determinants of pain during ECV may
help care providers to better counsel pregnant women with a foetus in breech position.
The aim in Chapter 5 was to assess the determinants of the pain perception during ECV,
combining both demographic, obstetric and psychological variables in relation to the
pain perception.
Such a multidimensional approach combining demographic, obstetric and psychological
variables was also employed in a large longitudinal prospective cohort study: the
HAPPY (Holistic Approach to Pregnancy and the first Postpartum Year) study. Chapter
6 provides information about the background, goals and design of this prospective
cohort study, in which we included more than 2,200 women to be followed from the first
trimester of pregnancy up until one year postpartum. We collected a substantial amount
of psychological and physiological data investigating all kinds of determinants that
might influence general perinatal well-being, including mental health. Mental health
is defined by the World Health Organization (WHO) as: ‘a state of well-being in which
every individual realizes his or her own potential, can cope with the normal stresses
of life, can work productively and fruitfully, and is able to make a contribution to her
or his community’4. Chapters 7 to 9 comprise data on mental health from the HAPPY
study. Chapter 7 and 8 focus on depressive symptomatology and Chapter 9 focuses on
mindfulness.
Depression is characterised by two core symptoms: depressed mood and a lack of
interest or pleasure (anhedonia). To meet the DSM-V criteria for a diagnosis of major
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depression, at least one of these core symptoms and at least four of the following
additional symptoms must be present most of the day, nearly every day, for at least two
weeks: fatigue or decreased energy, significant weight changes, sleep disturbance, lack
of concentration, apathetic or agitated behaviour, negative feelings about oneself, and
(recurrent) thoughts about death and suicide23 . The prevalence of depression reported
in the literature depends on the definition of depression, referring to a major depression
disorder or symptoms of depression. A depressive disorder results in impaired
functioning in daily life and it is diagnosed by a psychiatric diagnostic interview, while
symptoms of depression are usually of limited duration, but might results in a depressive
episode. In the Netherlands, a 12-month prevalence of depressive disorder of 5.2%
has been reported in the general adult population (18-64 years). Moreover, it has been
reported more in women than in men (6.3% versus 4.1%), and even more frequently
(7.8%) in women of reproductive age (25-34 years)24. The prevalence of perinatal
depression, however, is difficult to identify as several symptoms might be explained
by the pregnancy and childbirth (e.g. changes in weight, decreased energy and lack
of concentration). Therefore, an instrument used to assess symptoms of depression
needs to focus on mental rather than somatic items. To measure patient-reported
symptoms of depression during pregnancy and postpartum, we used the Edinburgh
(Postnatal) Depression Scale (EDS/EPDS). This questionnaire was originally developed
to measure postpartum depressive symptoms25, has been validated in Dutch26, and has
subsequently been validated among pregnant women in the Netherlands27. The EDS
questionnaire consists of ten items on a four-point Likert scale from 0 to 3. The total
score ranges from 0 to 30, with higher scores reflecting more depressive symptoms. The
EDS has proved to be an appropriate instrument for assessing depressive symptoms in
each of the three trimesters of pregnancy. The reliability values of the EDS indicated by
Cronbach’s α-coefficients are 0.82, 0.83 and 0.84, for the first, second and third trimester,
respectively27. A cut-off value of ≥11 in the first trimester and of ≥10 in the second
and third trimesters gives the best combination of sensitivity, specificity, and positive
predictive value for depression during pregnancy27.
Despite the extensive literature on the validation of perinatal depression screening
instruments in several countries, there is little agreement on the prevalence of
depression and its course throughout pregnancy. The inconsistencies in the literature are
partially explained by single assessments at different trimesters during pregnancy, small
sample sizes, the use of self-rating scales versus diagnostic interviews, and the question
whether depression is assessed in general or whether (pregnancy-specific) distress or
anxiety is evaluated28,29. Chapter 7 presents data about the prevalence of depressive
symptoms at each trimester in a large sample of pregnant women (N = 1,813) using the
EDS.
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Depression during pregnancy (and postpartum) is assumed to have wide-ranging
consequences for a woman, her partner and the developing child. The importance of
considering perinatal mental health was highlighted by the statement of the World
Health Organization that: “Mental health is integral to safe motherhood, and should be
included in all future initiatives, programmes and recommendations for standard care”30.
However, the international debate on whether or not to screen for mental health, such
as depression, has yet to be resolved. Recently, the US Preventive Services Task Force
advocated screening for perinatal depression based on their review on the benefits and
harms of screening and treatment of depression in the perinatal phase31,32. An editorial
response in The Lancet, however, highlighted the fact that the evidence is still limited,
since most studies were only of fair quality, and the reduction in depression among
pregnant women was not statistically significant33.
Within the ongoing debate, we emphasise that if one decides to screen, it should be
clear who to screen, how to screen and what to do with the positive cases that will be
identified. Can we diagnose all positive cases on a screening instrument as a similar case
to be at risk of (future) depression and offer them all a similar prevention programme?
It may be hypothesised that a single assessment of depression detects a woman with
an incidentally elevated score because, for example, she experienced a major life
event during that period34. In this case it might be questioned whether this woman
is at risk of postpartum depression and will benefit from an intervention. In another
case, however, a high score might pertain to a woman who suffers from recurrent or
persistent depression. The question arose as to what a single elevated depression score
means: does it represent just one episode or do these symptoms persist throughout
pregnancy? The aim in Chapter 7 was to assess depressive symptoms at each trimester,
using the EDS and to evaluate whether women with different patterns of depressive
symptoms throughout gestation have other demographic, obstetric and psychological
characteristics. Chapter 7 focuses on persistent depressive symptoms rather than
incidentally elevated depressive symptom scores, the latter often being related to the
occurrence of a major life event.
An example of the impact of an indirect major life event is the topic of Chapter 8.
Because a national disaster, the shooting down of flight MH17, occurred during the
research period of the HAPPY study (Chapter 6), we were able to collect pre- and postdisaster data from subgroups of pregnant women. Little research has been done on
the association between disasters and mental health, partially due to the unexpected
occurrence of such events. The aim in Chapter 8 was therefore to explore a possible
association between the MH17 disaster and symptoms of depression among pregnant
women.
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In Chapter 9 we focus on another aspect of mental health during pregnancy:
mindfulness. Apart from a mode of awareness, mindfulness is also viewed as a human
trait and a trainable skill35,36. Previous studies have shown that mindfulness is related
to maternal mental well-being, and studies among other populations suggest that
mindfulness could serve as a ‘buffer’ which protects against the negative effects of
stressful events37-39. If self-reported mindfulness indeed reflects the potential buffer that
protects against the adverse influence of stressful events, it might be valuable to have
a screening tool to identify women during (early) pregnancy who are more vulnerable
to emotional distress in order to offer them an intervention, such as mindfulness
training. For this purpose, a concise but valid instrument that screens for mindfulness
characteristics is needed for this population. The aim in Chapter 9 was to test and
validate such a questionnaire for measuring mindfulness during pregnancy. Moreover,
a recent publication in The Lancet showed that a mindfulness-based intervention was
equally effective as antidepressant treatment for patients with recurrent depression40.
This might be particularly valuable for the pregnant population because of the higher
threshold for pharmacological interventions arising from the changing risk-benefit ratio
for psychotropic medication during pregnancy, due to potentially adverse effects for the
foetus41-43. Future randomised controlled trials, particularly among pregnant women,
should confirm the expected benefit of mindfulness-based interventions for alleviating
depression. In this light, a mindfulness questionnaire validated among pregnant women
will benefit the research on the effectiveness of mindfulness-based interventions for
women with perinatal depression.
Finally, in Chapter 10, the main findings of this thesis are discussed and implications for
clinical practice and future research are outlined.
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ABSTRACT
Objective: To develop an instrument to assess the quality of care during pregnancy and
delivery as perceived by women who recently gave birth.
Study design: Prospective design from focus group interviews to validation of the
questionnaire. The focus groups consisted of seven care providers, ten pregnant women
and six women who recently gave birth. With the results of the focus group interviews,
a draft questionnaire of 52 items was composed and its psychometric properties were
tested in a first cohort of 300 women who recently gave birth (sample I) by means of
exploratory factor (EFA) and reliability analyses. The final version was further explored
by confirmatory factor analyses (CFA) in another sample of 289 women (sample II) with
similar characteristics as sample I.
Results: EFA in sample I suggested an 18-item scale with two components concerning
the quality of care during pregnancy: ‘personal treatment’ (11 items) and ‘educational
information’ (7 items), and a single domain for the ‘delivery’ scale (7 items). CFA in sample
II confirmed both factor structures with an adequate model fit. Cronbach alpha (α) was
0.92 of the total PCQ (25 items) and for its subscales: 0.89 (‘personal treatment during
pregnancy’, 11 items), 0.83 (‘educational information during pregnancy’, 7 items) and
0.86 (‘delivery’ scale, 7 items). Overall, satisfaction with care was highest among women
who only received midwife-led care, while women who were referred to an obstetrician
during pregnancy reported less satisfaction.
Conclusions: The 25-item PCQ, primarily based on the experiences and perceptions of
pregnant women and women who recently gave birth, showed adequate psychometric
properties evaluating the quality of care during pregnancy and delivery. This userfriendly instrument might be a valuable instrument for future research to further
evaluate the quality of care to pregnant women.
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INTRODUCTION
In the Netherlands (and to a lesser extent in other countries such as the United Kingdom,
New Zealand, and Canada), the obstetric care system gives low-risk pregnant women the
opportunity to plan childbirth supervised by an independent community midwife, at
home or in hospital1,2. As a consequence, there are three possibilities for obstetric care:
1) supervised by a community midwife only, 2) supervised by a community midwife
followed by referral to an obstetrician and 3) obstetrician-led care only.
Due to the complexity of the leveled obstetric care system2, pregnant women often see
different care providers, which may interfere with a personal treatment and continuity
of care, and might negatively influence women’s satisfaction with received care.
Patient satisfaction as an indicator of quality of care is becoming more important3,4.
This evaluation of care from a clients’ perspective has to be primarily based on the
experiences of the target group. However, the number of validated questionnaires based
on patient interviews appears to be small. Sawyer et al. recently reviewed the literature
and concluded that despite the interest in measures of satisfaction there are only a small
number of validated measures of satisfaction with care during labour and birth5. Most of
the questionnaires are not based on patients’ input, or lack the validation process with
exploratory and confirmatory factor analyses in adequate samples.
To our knowledge, no proper (useful) instrument has yet been developed to evaluate
women’s perception of obstetric care, following a rigorous methodological protocol
(including focus groups, reliability analyses, and factor analyses in samples with
sufficient statistical power)6,7.
Therefore, the primary aim of this study was to develop an instrument with adequate
psychometric properties that assesses quality of care received during pregnancy and
delivery. As a proxy for construct validity (secondary aim), we compared the perceived
quality of care of women who went through different obstetric routes. We hypothesised
that women who received care from an independent midwife or obstetrician during the
entire pregnancy and delivery had the highest level of satisfaction, while those who had
to be referred from primary community care to secondary hospital care during labour
were less satisfied.
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METHODS
PROCEDURE
Four different focus group interviews were conducted prior to constructing the
Pregnancy and Childbirth Questionnaire (PCQ). The first group, consisting of five
independent midwives and two clinical midwives, explored what care providers think
women find important regarding obstetric care. The second group consisted of five
nulliparous pregnant women, and the third group of five multiparous pregnant women.
The fourth group consisted of six originally low-risk women who became high-risk
during pregnancy or labour and recently gave birth in hospital. These patients were
selected based on date of delivery, parity, route of care, and location of delivery, and
were invited by their midwife or the obstetric department where they gave birth. There
was no compensation for participants. The focus group interviews were conducted by
a staff member from the medical psychology department of Tilburg University, assisted
by a psychologist and a midwife. In all focus groups, an open interview strategy was
used with a topic list as a backup in case several items did not come up spontaneously.
All focus groups were recorded with permission of the participants. Subsequently, the
recorded texts were transcribed, sorted by subject, and evaluated by a panel of experts.
Based on the panel’s consensus, 52 candidate items remained. Several care providers
and some women who had participated in the focus group interviews reviewed the
candidate items on clear formulation and user-friendliness. Questions were formed in
positive and negative statements, rated on a five-point Likert scale from 1 (‘totally agree’)
to 5 (‘totally disagree’). After recoding, higher scores indicated higher quality of care.
Three hospitals and five midwifery practices in the Netherlands invited women to
complete an online questionnaire six weeks after childbirth. The first cohort was used
to examine reliability and latent structure. These analyses were used to generate a more
refined version of the questionnaire, which was then distributed to a second group of
women with similar characteristics to test the model fit. Construct validity was examined
by testing hypotheses according to satisfaction with care in low-risk and high-risk
women.
PARTICIPANTS
A first cohort of 917 women (study I) was invited to fill in the online questionnaire. A few
weeks after delivery, suitable mothers received an e-mail or letter of invitation from their
midwife or the obstetric department of the hospital. Exclusion criteria were: neonatal
death, and not being able to understand Dutch sufficiently. Of all invited women of the
first cohort, 300 women (33%) fully completed the online questionnaire. Subsequently,
289 of the 710 women (36%) of a second cohort in 2013 with the same characteristics
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fully completed the final version (study II). A flowchart is presented in Figure 1. The
procedure of questionnaire development with focus groups was approved by the ethical
review board of Tilburg University. The Medical Ethics Committee of the Máxima Medical
Centre Veldhoven decided that ethical approval was not required.

2
First draft scale based on
four focus groups (N = 23)

Study I
Exploratory analyses

First draft scale (52 items)

187 postpartum women invited
by five midwifery practices

Response rate

730 postpartum women
invited by three hospitals

N = 300 (33%)

Exploratory factor analyses
and reliability analyses
Study II
Concurrent validity

Second draft scale (25 items)

75 postpartum women invited
by five midwifery practices

Response rate

635 postpartum women
invited by three hospitals

N = 289 (36%)

Confirmatory factor analyses

Final questionnaire
(25 items)

Figure 1. Flowchart of the study.
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MEASUREMENTS
The questionnaire consisted of the PCQ and several aspects regarding demographics,
obstetrical features and the new-born’s health. Furthermore, depending on the
participants’ situation, there were items about the hospital and/or midwifery practice,
and items about referral and collaboration between professionals in different levels of
the care system.

STATISTICAL ANALYSES
Statistical analyses were performed using SPSS (version 20, IBM, Chicago, Illinois, USA).
Confirmatory factor analyses were performed using AMOS (version 18, IBM, Chicago,
Illinois, USA). To test for differences between the two samples, χ2-analyses were used
for dichotomous data. Differences in scores between groups were analysed using
t-test (two-tailed) and one-way ANOVA with Tukey post-hoc analysis. Furthermore, the
assumption of normality was checked by reviewing the distribution of answers per
item, with negatively posed items recoded so that higher scores corresponded with
higher quality of care. Missing values were replaced using expectation maximization
imputation, with values based on age, parity, level of education, referral, location of
delivery, and mode of delivery.
In sample I, exploratory factor analyses (EFA) were performed on the full 52-item
questionnaire, with 37 items about care during pregnancy and 15 about delivery.
Principal component analyses with oblimin rotation were used to select factors for
retention. Factor loadings >0.40 were considered important. Internal consistency
analyses were conducted using Cronbach’s alpha (α) for the total scale and its subscales,
with α ≥ 0.70 considered the minimum acceptable criterion of internal reliability6.
In sample II, confirmatory factor analyses (CFA) were performed to test stability of
the factor structures as found in study I. The comparative fit index (CFI), normed fit
index (NFI), and the root mean square error of approximation (RMSEA) are generally
considered good parameters to evaluate model fit. Adequate model fit can be assumed
with a CFI ≥ 0.80, NFI ≥ 0.80, and RMSEA ≤ 0.05 for good and ≤ 0.08 for adequate fit8,9.
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RESULTS
As shown in Table 1, characteristics of the participants in the two samples were similar.
Table 1. Characteristics of the participating women of sample I (N = 300) and sample II (N = 289).

Characteristics
Demographics
Age (years)
16-20
21-25
26-30
31-35
36-40
41-45
Marital status
Partnership
Educational level
Low
Medium
High
Obstetric features
Gravidity
Parity
Primiparae
Multiparae
Previous abortion
Gestational age at birth
Weeks since delivery
Home delivery
Mode of delivery
Spontaneous delivery
Induced labour
Assisted delivery
(forceps/vacuum)
Caesarean section

Sample I (N = 300)
n (%)
Mean (SD) Range

Sample II (N = 289)
n (%)
Mean (SD) Range

0 (0)
27 (9)
99 (33)
120 (40)
51 (17)
3 (1)

1 (0.3)
17 (6)
100 (35)
130 (45)
35 (12)
6 (2)

292 (97)

283 (98)

97 (32)
24 (8)
179 (60)

92 (32)
20 (7)
176 (61)
1.8 (1.2)
1.4 (0.7)

1-9
1-4

201 (67)
99 (33)
88 (29)

1.9 (1.0)
1.5 (0.7)

1-6
1-5

39.4 (1.9)
11.7 (3.3)

31-42
6-21

173 (60)
116 (40)
77 (27)
39.4 (2.4)
13.5 (3.2)

26-42
6-20

15 (5)

15 (5)

135 (45)
73 (24)
41 (14)

116 (40)
90 (31)
32 (11)

51 (17)

52 (18)

Most items were distributed normally, except for six pregnancy-items and two
delivery-items (kurtosis > 3), which were therefore eliminated. Based on face validity
and redundancy, 13 of the 37 pregnancy-items and 5 of the 15 delivery-items were
eliminated beforehand.
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The EFA on the pregnancy-items (Table 2a), suggested a two-component solution with
Eigenvalues of 7.6 and 1.9. After oblimin rotation, a two-factor model explaining 53%
of the variance was revealed: a factor ‘personal treatment’ with 11 items and a factor
‘educational information’ with 7 items. The resulting 18 items showed good overall
internal consistency (α = 0.92) as well as for each subscale: α = 0.87 (‘personal treatment’,
11 items) and α = 0.90 (‘educational information’, 7 items).
Table 2a. Factor analysis with oblimin rotation in 300 women (sample I), showing a two-factor
solution containing items assessing the quality of care during pregnancy.

Eigenvalue
Percentage of variance explained
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

Possibility to discuss things in confidence
My partner was involved during prenatal visits
Care provider was able to put my mind at ease
I was involved in planning
Treating personal information with confidence
Sufficient amount of check-ups
Communication between professionals
Care providers aware of my preferences and wishes
Clear who was in charge of care during pregnancy
Treated in a respectful manner
Participation in decision making process
To discuss the pros and cons of screening
Information regarding what to expect
Information was complete
Information satisfied my needs
Quality of information can be improved
Information regarding normal delivery
Information regarding a healthy lifestyle

Factor I
Personal
treatment
7.6
42.3

Factor II
Educational
information
1.9
10.6

0.70
0.55
0.63
0.78
0.72
0.61
0.68
0.58
0.48
0.66
0.68
0.54
0.82
0.85
0.77
0.75
0.70
0.77

A cut-off item loading score of 0.40 was used and a minimum difference of 0.20 if an item had two loadings.
Total explained variance is 52.9%.

The EFA on the delivery-items (Table 2b) showed a single-factor structure with an
eigenvalue of 3.9. The 7 items explained 56% of the variance and showed good internal
consistency (α = 0.86). As can be seen in Table 2a and 2b, the items refer to aspects of
communication, autonomy, involvement, professionalism, educational information,
teamwork, and partner involvement.
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Table 2b. Factor analysis in 300 women (sample I), showing a single-factor solution containing
items assessing the quality of care during delivery.

Factor I
Personal treatment
during delivery
Eigenvalue
Percentage of variance explained
1. Keeping informed on progress of birth
2. Paid attention to partner during delivery
3. Being aware of preferences and wishes
4. Communication with professionals during delivery
5. Communication between professionals
6. Clear who was in charge of care during delivery
7. Involved in decision making regarding anaesthesia

3.9
56.2
0.79
0.73
0.67
0.87
0.81
0.71
0.65

2

A cut-off score of item loading of 0.40 was used. Total explained variance is 56.2%.

The model with 18 pregnancy-items and 7 delivery-items was tested in sample II (n
= 289). First, EFA was repeated to verify the factor solutions found in sample I. Again
the same dimensions were found with no overlapping items on the subscales and
a total explained variance of 56% and 54% in the pregnancy-scale and deliveryscale, respectively. Subsequently, CFAs were performed on the data of sample II. CFA
confirmed the two scales with an adequate model fit on both the pregnancy-scale (CFI:
0.90, NFI: 0.86, and RMSEA: 0.09 (lower limit 0.08)), and delivery-scale (CFI: 0.98, NFI: 0.96,
and RMSEA: 0.06 (lower limit 0.03)).
After merging the two samples, Cronbach’s α of the total and subscales still showed
good internal reliability (Table 3). Means, ranges and Cronbach’s α of the total sample (N
= 589) are shown in Table 3.
Table 3. Mean, range and Cronbach alpha of the PCQ and its subscales in the total sample of 589
women. Higher scores indicating higher quality of care.
Number
of items
PCQ total scale

Range

Mean (SD)

Cronbach α

25

63-125

104.4 (12.0)

0.92

Pregnancy - Personal treatment

11

24-55

47.4 (5.8)

0.89

Pregnancy – Educational information

7

8-35

27.8 (4.3)

0.83

Delivery - Personal treatment

7

12-35

29.2 (4.5)

0.86
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Mean scores on the three subscales of the PCQ according to four different levels of care
are shown in Figure 2. Higher scores concerning ‘personal treatment’ and ‘educational
information’ during both pregnancy and delivery were found among low-risk women
(who received exclusively midwife-led care). Satisfaction with care was less positive
when referred during pregnancy. Post-hoc Tukey analysis showed that with regard to
satisfaction with personal treatment during pregnancy, the group with referral during
pregnancy differed significantly from all other groups (F(1,3) = 23.93, p <0.01). Scores
on educational information were significantly higher among women who were low-risk
during the entire pregnancy. With regard to care during delivery, the highest scores
were found among low-risk women who gave birth supervised by their independent
midwife, followed by those who received obstetrician-led care from the beginning of
their pregnancy (Figure 2). With regard to location of delivery, personal treatment during
delivery was perceived more positive among women who gave birth at home compared
to women who planned hospital delivery with their independent midwife (t = -2.29, p =
0.03).

Figure 2. Mean scores on the three PCQ subscales in four different levels of care during pregnancy
and delivery (N = 589). Higher scores indicating higher levels of perceived quality of care.
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DISCUSSION
This study aimed to develop an instrument that assesses quality of care during
pregnancy and childbirth. The PCQ contains 25 items, divided in two scales: 18 items
referring to pregnancy (11 ‘personal treatment’ items, 7 ‘educational information’ items)
and 7 items referring to ‘personal treatment during delivery’. Both scales showed good
psychometric properties.

2

Evaluation of quality of care during pregnancy showed that women who were referred
during pregnancy reported less quality of care. Scores on educational information were
significantly better among women who were low-risk during the entire pregnancy.
With regard to personal treatment during delivery, women without referral scored
significantly better than women who were referred to an obstetrician during pregnancy
or delivery. In the low-risk group, perception of quality of care during delivery was higher
after home delivery, compared to low-risk women with a planned hospital delivery.
These findings, in combination with studies showing that home birth is as safe as
hospital birth for low-risk women10-12, are in favour of offering low-risk women a home
birth. Also, close collaboration between different care providers might improve the
referral process and perceived quality of care2.
Furthermore, results with regard to overall quality of care showed higher scores among
women who only received midwife-led care. In addition, women who had been
referred during pregnancy reported lower quality of care. These women received care
in more than one institution from several care providers. It is hypothesised that with an
increasing number of care providers, the individual involvement of each care provider
decreases, resulting in diffusion of responsibility13. Referral during pregnancy may
interfere with a systematic way of providing clients with information and might cause
inconsistent advice, information, and protocols. Continuity of care appeared to be an
important aspect of the quality of care, represented in both the pregnancy-scale (items
6 to 9) and delivery-scale (items 3 to 6). However, these items did not come up as a
separate dimension during factor analyses.
There is increasing attention to satisfaction with care and patient-centred healthcare.
Especially when giving birth, women believe that their feelings and values should be
understood by professionals, from whom they seek empathy and personal commitment,
not just information14. Goberna-Tricas et al. found that women make a clear distinction
between technical and interpersonal skills of obstetric care providers. More ‘personal’
care is associated with higher levels of satisfaction15. Accordingly, this study found
‘personal treatment’ to be the main factor in satisfaction with care both during
pregnancy and delivery. The extent to which ‘personal’ care is important to women also
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depends on demographic and personality characteristics; for low-risk women preferring
a hospital birth, the assumed safety of the hospital appeared to be more important than
the type of care provider16.
The psychological concept of ‘feeling in control’ is important in childbirth satisfaction
and refers to a woman’s own perception of how she performed during childbirth17.
Although it is apparent that the personal experience of childbirth will influence
perception of obstetric care, items about ‘feeling in control’ are assigned to birthing
experience rather than satisfaction with quality of care.
The current questionnaire is developed in a country with home and hospital births, but
the perception of quality of care is general and not restricted to a specific care system.
Therefore, the currently developed questionnaire can also be used in countries without
home births.
In a recent review, Sawyer et al. evaluated nine questionnaires about satisfaction with
care during labour and birth5. Three were designed for particular types of births only
(e.g. operative births), and three of the remaining six questionnaires were neither based
on interviews with patients nor validated with factor analyses. The other questionnaires
had poor reliability, an unclear factor structure, or were difficult to assess on content and
face validity as it was not reported how the items were selected5.
Wiegers developed a questionnaire to evaluate the quality of care as perceived by
women who gave birth18,19. However, several methodological requests were not met in
the study, for example: the absence of several focus group interviews with subgroups of
pregnant and women who recently gave birth, the use of subscales with poor Cronbach’s
α (< 0.70) or even single items, and no CFA being performed.
The current study has several limitations. Data of the Dutch national perinatal registry1
showed 45% of women being primiparous, while in the current study the primiparae
(63%) were over-represented. Due to a recruitment bias, more high-risk women
participated in this study (82% versus 72%). Accordingly, the number of home deliveries
is lower in this study (5% versus 16%)1. However, there is no reason to suggest that
this will interfere with the psychometric characteristics of our instrument. The fact
that only Dutch-speaking women were included questions whether the findings can
be generalised for the whole population (including different ethnic minorities). Also,
because of the anonymous responses, sending a reminder to the non-responders was
not possible, resulting in a response rate of about one third. Furthermore, there were
limited data on the course of pregnancy, the occurrence of major life events during
pregnancy, and personality characteristics of the participants. Also, the partners were
not involved in the focus groups. In future research these aspects should be taken into
account.
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The main strength of the current study is related to the questionnaire based on several
focus groups and is therefore primarily based on the experiences of the target group.
For example, an important aspect of quality of care that came up during the focus group
interviews was ‘whether the care provider was able to put my mind at ease’. Furthermore,
the interviews were valuable in discovering the importance of partner involvement,
communication between professionals, the number of check-ups, and whether the
educational information satisfied the women’s needs.
Furthermore, this questionnaire is not limited to either prenatal care or care during
childbirth, but contains items about the whole process of care, divided in a pregnancyand delivery-scale. Also, it includes the use of two separate but comparable and large
samples for stepwise validation of the questionnaire.
What do the findings mean in practice? Postpartum women are vulnerable to emotional
disturbances and a woman’s perception of her childbirth has immediate and longterm effects on her well-being and relationship with her new-born baby20,21. This
questionnaire might help clinicians to detect possible shortcomings of obstetric care
with regard to maternal satisfaction. Subsequent training of all professionals involved in
obstetric care will further improve the quality of care.
In conclusion, this study shows that the 25-item PCQ constitutes a valid and user-friendly
instrument to evaluate satisfaction with care as perceived by women who recently gave
birth. Future research should further confirm the construct validity and reliability of the
PCQ.
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ABSTRACT
Introduction: To explore whether multiprofessional simulation-based obstetric team
training improves patient-reported quality of care during pregnancy and childbirth.
Methods: Multiprofessional teams from a large obstetric collaborative network in
the Netherlands were trained in teamwork skills using the principles of crew resource
management. Patient-reported quality of care was measured with the validated
Pregnancy and Childbirth Questionnaire (PCQ) at six weeks postpartum. Prior to the
training, 76 postpartum women (sample I) completed the questionnaire six weeks
postpartum. Three months after the training, another sample of 68 postpartum women
(sample II) completed the questionnaire.
Results: In sample II (after the training), the mean (SD) score of 108.9 (10.9) on the
PCQ questionnaire was significantly higher than the score of 103.5 (11.6) in sample I
(before training) (t = 2.75, p = 0.007). The effect size of the increase in PCQ total score was
0.5. Moreover, the subscales “personal treatment during pregnancy” and “educational
information” showed a significant increase after the team training (p <0.001). Items
with the largest increase in mean scores included: communication between health
care professionals, clear leadership, involvement in planning, and better provision of
information.
Conclusion: Despite the methodological restrictions of a pilot study, the preliminary
results indicate that multiprofessional simulation-based obstetric team training seems
to improve patient-reported quality of care. The possibility that this improvement relates
to the training is supported by the fact that the items with the largest increase are about
the principles of crew resource management, used in the training.

36

Simulation-based team training on quality of care

INTRODUCTION
During the last decade, there has been a growing interest in patient-centred care, with
perceived quality of care and patient satisfaction becoming important indicators of
care quality1-3. Besides medical outcome, measurement of the patient’s perspective is
a common strategy to monitor quality of care in a number of countries1,4. Therefore,
patient-reported quality of care is becoming more important as an outcome measure of
training and education.
In the Netherlands, obstetric care is organised through independent levels of care:
primary care (represented by independent midwives providing care to low-risk pregnant
women) and secondary care (represented by obstetric nurses, hospital midwives,
residents, and obstetricians who are responsible for high-risk pregnancies). Within this
care system, a low-risk pregnant woman has the possibility of planning her delivery
either at home or in a primary care hospital setting, under supervision of her own
independent midwife. During pregnancy and/or delivery a pregnant woman may
evolve from low-risk to high-risk, resulting in a referral from primary to secondary care.
Approximately 85% of pregnancies start antenatal care in primary care and 15% in
secondary care, while eventually 29% give birth in primary care and 71% in secondary
care5. Approximately 65% of all pregnant women are at least once referred from primary
to secondary care during pregnancy or labour, resulting in multiple medical handovers
that require optimal collaboration. Several studies showed that most adverse events
in obstetrics are partially explained by ineffective teamwork and communication6-8.
Furthermore, recently published data showed that women who had been referred
to hospital during pregnancy reported a lower perceived quality of care9. Because
trend analysis has shown an increase in referral rate10, improving communication and
collaboration between and within different levels of care is important to achieve better
quality of care.
A recent review of Weaver et al. concluded that team training in health care improves
teamwork processes and can positively impact patient outcomes11. With regard to team
training methods, simulation-based team training is a common modality and has shown
to produce substantial educational benefits11-13. Therefore, a promising intervention that
could enhance team performance in both acute and non-acute care, is multiprofessional
simulation-based team training in the whole obstetric collaborative network.
Previous studies have shown that simulation-based obstetric team training improves
team performance14,15 and might improve perinatal outcomes16,17. Furthermore, Crofts
et al. showed that multiprofessional simulation-based obstetric training improved
perceived quality of care, although this was reported by patient-actors instead of
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real patients12. Previous research showed that multidisciplinary team training in crew
resource management results in positive reactions among trainees18. These positive
reactions correspond to the first level of Kirkpatrick’s model for the evaluation of
training. After effective training, a positive attitude should result in a learning effect (level
two) and behavioural change (level three), and eventually be translated into improved
patient outcomes (level four: medical or patient-reported outcomes)19,20. Haller et al.
reported a positive effect of crew resource management training in a multidisciplinary
obstetrical setting, evaluated at Kirkpatrick’s first, second and third level18. The next step
is the evaluation at patient-outcome level (level four).
As research on the effects of multiprofessional obstetric team training on patientreported quality of care has not been reported earlier, the aim of this study was to
explore whether multiprofessional simulation-based obstetric team training improves
quality of care as perceived by patients who recently gave birth.

METHODS
This experimental pilot study applied a multiprofessional simulation-based obstetric
team training intervention in the area of the Máxima Medical Centre, a large teaching
hospital in the Netherlands, representing one of the ten Dutch perinatal centres. The
area of this hospital is defined as semi-rural, and the hospital has an annual rate of
almost 3,000 deliveries. The obstetricians, residents, hospital midwives and nurses from
the obstetric department of the Máxima Medical Centre and 11 midwifery practices that
mainly refer their clients to this hospital were invited to participate in the team training
intervention. Furthermore, ambulance service and maternity care were also invited to
participate in the training.
The managers of the obstetric department of the hospital scheduled all secondary care
providers, which resulted in a 100% participation rates with respect to the obstetric
midwives, residents, and obstetricians, the three disciplines that have a key role in the
communication with the primary care providers. The 11 midwifery practices that were
invited to participate represented 35 primary care midwives, of which 24 (69%) could
be scheduled in the training groups. Because the total number of obstetric nurses,
ambulance staff, and maternity nurses working in this area is very large, we could only
invite two of each of this discipline per training, organised by an open submission.
The obstetric collaborative network was trained in teams of approximately 16 health
care professionals, including: two ambulance staff, two maternity nurses, four to five
independent community midwives, two obstetric nurses, two hospital midwives,
two residents, and two obstetricians. During a one-day training, the teams were
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trained in a medical simulation centre with high-fidelity mannequins and extensive
experience in obstetric team training. The groups were trained in teamwork skills by
using the principles of crew resource management: know the environment, anticipate
and plan, call for help early, exercise leadership and followership, distribute the
workload, mobilize all available resources, communicate effectively, use all available
information, prevent and manage fixation errors, cross (double) check, use cognitive
aids, re-evaluate repeatedly, apply good teamwork, allocate attention wisely, and set
priorities dynamically21. To strengthen the first element of deliberate practice - trainees’
motivation22 - participants were expected to study a syllabus on communication, crew
resource management, and medical knowledge. At the beginning of the training course,
the participants completed a multiple choice test about medical knowledge they
should have learned from the syllabus. The training focused on process management
(referral process between primary and secondary care in specific) of the four main
causes of perinatal mortality, the so called Big 4 disorders (causing 85.2% of the perinatal
mortality): preterm delivery, congenital anomaly, small for gestational age, and low
Apgar score23. The four scenarios were: unexpected home delivery of foetus in breech
presentation, extreme premature delivery starting at home, home delivery with foetal
distress and unexpected small for gestational age, and unexpected resuscitation of the
new-born baby with congenital heart abnormality at home.
Before the start of the scenarios, the teams received an explanation concerning the
equipment and environment of the simulation rooms. Each trainee participated actively
in at least one scenario (and often more), and functioned as observer in the other
scenarios (writing feedback about what they had observed). The scenarios started
with a short introductory briefing video (approximately two minutes) with actors
mimicking the medical situation and providing some background information about the
simulated patient. Thereafter, the participants moved to the simulation room where they
managed the simulated patient (Noelle, Gaumard Scientific, Miami, FL). The duration
of the scenarios was approximately 15 minutes. All scenarios were videotaped (using
B-Line Medical software, Washington, DC), and the recordings were used to facilitate
the debriefing after each scenario. The debriefings had a duration of approximately 45
minutes and were facilitated by a communication trainer and an obstetrician who were
educated in facilitating simulation-based team training. The debriefings contained three
different phases: the reaction, analysis, and take home phase. The trainers provided
feedback on nontechnical and technical skills using the video-recordings. Elements of
crew resource management were evaluated during the debriefing, such as: attention
situational awareness, self-awareness, leadership, assertiveness, decision-making,
flexibility, adaptability, and communication tools. There was a focus on standardised
communication and handovers based on the SBAR [Situation, Background, Assessment,
Recommendation] system of communication.
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Before the team training intervention, a patient survey using a validated questionnaire
was performed regarding the perceived quality of care during pregnancy and delivery.
As Fox et al. already stated, it is not easy to test the effect of simulation-based team
training on patient outcomes24, but the use of a validated questionnaire measuring
quality of care as perceived by patients is one of the suggested possibilities25. To measure
quality of care as perceived by patients who have recently given birth, the Pregnancy
and Childbirth Questionnaire (PCQ)9 was assessed at six to ten weeks postpartum. The
PCQ has been developed after focus group interviews and has been validated using
exploratory and confirmatory factor analyses in two separate samples of approximately
300 women who recently gave birth. More details with regard to the development and
validation of this questionnaire has been described elsewhere9. The PCQ consists of 25
items rated on a five-point Likert scale from 1 (“totally agree”) to 5 (“totally disagree”).
Positively formulated statements were recoded so that higher scores indicated higher
quality of care. The PCQ showed good psychometric properties for both the total
scale (25 items, Cronbach α = 0.92) and its three subscales: personal treatment during
pregnancy (11 items, α = 0.89), educational information (7 items, α = 0.83), and personal
treatment during delivery (7 items, α = 0.86)9. Furthermore, the questionnaire contained
items about demographic and obstetric features (age, level of education, gravidity,
parity, previous miscarriage or abortion, gestational age when giving birth, trajectory
of referral to secondary care, and mode of delivery). Dutch-speaking patients who gave
birth in the hospital in March and April 2013 received a postal invitation at six weeks
postpartum to fill out an online questionnaire (sample I, control group before the team
training). Due to ethical reasons, patients with a perinatal death or preterm birth (< 37
weeks of gestation) did not receive the questionnaire. Furthermore, patients who were
not able to understand Dutch sufficiently were excluded, as the questionnaires were
only available and validated in Dutch. Responses were anonymous, which made it not
possible to send a reminder to the non-responders. The response rate of the first online
patient survey without reminder was 36% within four weeks (sample I, control group
before the team training).
In May and June 2013, the team training intervention was performed in the obstetric
area of the hospital. In total, 80 health care professionals were trained in five groups
of approximately 16 persons, representing the obstetric collaborative network. To
measure the effect of the team training, the same questionnaire was sent to another
sample of patients, at least three months after the intervention. The questionnaire was
sent to a second sample of postpartum patients from the referral area of the obstetric
network, who gave birth between September and November 2013 (sample II). Because
of intensified hospital registration, at the time of the post-intervention assessment, it
was possible to collect e-mail addresses of the patients who gave birth in the hospital
and invite them by e-mail to fill out the online questionnaire. As every patient received
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a unique link, it was possible to send a reminder to the patients who had not yet
completed the questionnaire. The response rate with a reminder after one week resulted
in a response rate of 57% within four weeks.

STATISTICAL ANALYSES
Statistical analyses were performed using SPSS 20 (Statistical Package of Social Science
version 20, IBM, Chicago, IL). To test for differences between independent samples, χ2tests were used for categorical data (age category, educational level, parity, previous
abortion or miscarriage, moment of referral to secondary care, and mode of delivery),
and t-tests for continuous data (gravidity, gestational age, and weeks since delivery).
Frequency distributions of continuous data were checked on a normal distribution. To
ensure a fair level of normality in the data, the skewness and kurtosis indices should not
exceed absolute values of 3 and 10, respectively26.
With regard to the subgroups that we excluded because of ethical reasons, we calculated
the rates of preterm birth and neonatal deaths in the period before the training (MarchApril 2013) and after the training (September-November 2013). We compared these rates
post-hoc as a secondary outcome measure.
Although the PCQ (in both primary and secondary obstetric care) has recently
been validated, reliability analyses were repeated using Cronbach α. Differences in
questionnaire scores between groups were analysed using independent samples
t-tests (two-tailed) or the Mann-Whitney U-test (two-tailed), depending on violation
of the assumption of normal distribution. Differences in scores between baseline and
post-intervention were analysed on both total scale, subscale and item level. Finally, we
explored which subscales and individual items showed the largest possible differences
of scores after the team training intervention. When analysing possible changes of scores
on subscale level and item level, we performed Bonferroni adjustments to correct for
multiple testing.
The Medical Ethic Research Committee of the Máxima Medical Centre (Veldhoven, the
Netherlands) decided that ethical approval was not required.
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RESULTS
As shown in Table 1, demographic and obstetric features of the participants in the two
samples (consisting of 76 postpartum patients in sample I and 68 in sample II) were
comparable. There were no significant differences in patient characteristics between the
two groups. Therefore, the questionnaire scores of the two samples were compared.
Table 1. Patient characteristics of the two samples of postpartum women who completed the PCQ
questionnaire between six and ten weeks after giving birth in secondary care.

Characteristics

Sample I (N = 76)
Before team training
n (%)
Mean (SD)

Sample II (N = 68)
After team training
n (%)
Mean (SD)

Age, years

Χ²

t-test

0.36

20-25

3 (3.9)

8 (11.8)

26-30

36 (47.4)

28 (41.2)

31-35

29 (38.2)

25 (36.8)

36-40

8 (10.5)

7 (10.3)

Educational level

0.51

Low-medium education 32 (42.1)
High education

P

25 (36.8)

44 (57.9)

43 (63.2)

Gravidity

1.9 (1.03)

1.7 (0.89)

0.20

Parity

1.5 (0.74)

1.5 (0.66)

0.97

Primiparous

50 (65.8)

42 (61.8)

0.62

Multiparous

26 (34.2)

26 (38.2)

0.62

Previous abortion

22 (28.9)

17 (25.0)

0.60

Gestational age, weeks

39.4 (1.18)

39.7 (1.21)

Referral to secondary care

0.07

Secondary care since
first trimester

13 (17.1)

4 (5.9)

Referral in second or
third trimester

41 (53.9)

36 (52.9)

Referral during labour

22 (28.9)

28 (41.2)

Mode of delivery

0.55

Spontaneous delivery

57 (75.0)

51 (75.0)

Assisted delivery
(forceps/ventouse)

8 (10.5)

10 (14.7)

Caesarean section

11 (14.5)

7 (10.3)

Significance was tested two-sided at an α-level of 0.05

42

0.09

Simulation-based team training on quality of care

With regard to the subgroups (preterm birth and neonatal death), which we excluded
due to ethical reasons, the rate of preterm births (between 24 and 37 weeks of gestation)
was 17% in the first cohort (before the training, March-April 2013) and 21% in the second
cohort, after the training (September-November 2013). The number of preterm babies
that died decreased from 8.2% before the intervention to 5.4% post-intervention. The
number of neonatal deaths (> 37 weeks of gestation) was one (0.002%) in the first cohort
and zero (0.0%) in the second cohort. These post-hoc comparisons might be included as
surrogate outcome measures.
As shown in Table 2, the mean scores [SD] were significantly higher in those patients
who completed the PCQ after the obstetric teams received the training (108.9 [10.9], n
= 68), compared to those who completed the PCQ before the teams were trained (103.5
[11.6], n = 76, t = 2.74, p = 0.007). The effect size of 0.5 (Cohen d), represented a medium
effect size of the change in PCQ total score27. Reliability analyses in this secondary care
population showed good internal consistency (Table 2) with comparable Cronbach α’s
(0.80 to 0.93) as found in the validation study of this questionnaire9.
Both the subscales “personal treatment during pregnancy” (p = 0.005) and “educational
information” (p = 0.001) showed a significant increase in perceived quality of care, but
the subscale “personal treatment during delivery” showed no significant difference (p =
0.63).

Table 2. Mean scores, internal reliability (Cronbach α), and differences in mean scores (∆) on the
PCQ and its three subscales, between patients who gave birth before the obstetric team were
trained (sample I, n = 76) and patients who gave birth after the obstetric network was trained
(sample II, n = 68).

Sample I
Before training
Scale
PCQ total (25 items)

Mean (SD)

α

103.54 (11.63) 0.92

Sample II
After team training
Mean (SD)

α

108.85 (10.90) 0.93

∆ (95% CI)

P

5.31 (1.50-9.13) 0.007*

Personal treatment during
46.83 (5.60) 0.88
pregnancy (11 items)

49.39 (4.95)

0.86

2.56 (0.78-4.33) 0.005*

Educational information
(7 items)

28.11 (4.24) 0.90

30.53 (3.95)

0.89

2.42 (1.07-3.78) 0.001*

Personal treatment during
28.81 (4.40) 0.87
delivery (7 items)

29.15 (3.67)

0.80

0.34 (-1.02-1.69) 0.63

* significant at 0.0125, after Bonferroni correction (α = 0.05/4)
Higher scores indicated higher quality of care.
PCQ: Pregnancy and Childbirth Questionnaire, CI: confidence interval
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Table 3. PCQ items with the change in mean scores (∆) between patients who gave birth before
the team training intervention (sample I, n = 76) and patients who gave birth after the obstetric
teams were trained (sample II, n = 68).
Sample I Sample II
Before
After
training
training
Mean (SD) Mean (SD)

∆ (95% CI)

P

Personal treatment during pregnancy
1. Possibility to discuss things in confidence 4.47 (0.66)

4.62 (0.62) 0.15 (-0.07 to 0.36) 0.18

2. Partner involved during prenatal visits

4.42 (0.79)

4.37 (0.85) -0.05 (-0.32 to 0.22) 0.71

3. Care provider was able to put me at ease

4.16 (0.90)

4.21 (0.89) 0.05 (-0.26 to 0.34) 0.78

4. I was involved in planning
5. Treating personal information with
confidence
6. Sufficient amount of check-ups

4.29 (0.71)

4.66 (0.51)

0.37 (0.17 to 0.57) <0.001 *

4.39 (0.59)

4.66 (0.48)

0.27 (0.09 to 0.45) 0.003

4.47 (0.60)

4.65 (0.57) 0.18 (-0.02 to 0.37) 0.08

7. Communication between care providers
8. Care providers were aware of my
preferences and wishes
9. Clear leadership during pregnancy

3.97 (0.89)

4.51 (0.66)

4.00 (0.75)

4.15 (0.99) 0.15 (-0.14 to 0.44) 0.32

3.88 (0.86)

4.35 (0.75)

10. Treated in a respectful manner

4.53 (0.64)

4.68 (0.53) 0.15 (-0.05 to 0.35) 0.13

11. Participation in decision-making process 4.23 (0.80)

4.54 (0.58)

0.54 (0.28 to 0.80) <0.001 *

0.47 (0.20 to 0.74) 0.001 *
0.31 (0.08 to 0.55) 0.008

Educational information
12. To discuss pros and cons of screening

4.29 (0.67)

4.50 (0.64) 0.21 (-0.01 to 0.43) 0.06

13. Information regarding what to expect

3.93 (0.81)

4.34 (0.78)

14. Information was complete

3.96 (0.74)

4.40 (0.65)

0.44 (0.21 to 0.67) <0.001 *

15. Information satisfied my needs

4.17 (0.68)

4.44 (0.68)

0.27 (0.05 to 0.49)

0.02

16. Quality of information can be improved 3.68 (0.88)

4.04 (0.94)

0.36 (0.06 to 0.66)

0.02

17. Information regarding normal delivery

3.95 (0.83)

4.40 (0.63)

0.45 (0.21 to 0.69) <0.001 *

18. Information regarding a healthy lifestyle 4.12 (0.78)

4.41 (0.72)

0.29 (0.05 to 0.54)

0.02

0.41 (0.14 to 0.67) 0.003

Personal treatment during delivery
19. Keeping informed on progress of birth

4.16 (0.73)

4.24 (0.72) 0.08 (-0.16 to 0.32) 0.52

20. Paid attention to partner during delivery 4.29 (0.81)

4.15 (0.70) -0.14 (-0.40 to 0.11) 0.25

21. Being aware of preferences and wishes 3.89 (0.86)
22. Communication with care providers
4.21 (0.75)
during delivery
23. Communication between care providers 4.01 (0.93)

3.82 (1.07) -0.07 (-0.40 to 0.25) 0.65

24. Clear leadership during delivery
25. Involved in decision making regarding
anaesthesia

4.08 (0.95)

4.07 (0.82) -0.01 (-0.30 to 0.29) 0.97

4.20 (0.83)

4.43 (0.76) 0.23 (-0.04 to 0.49) 0.09

4.25 (0.58) 0.04 (-0.18 to 0.26) 0.73
4.22 (0.69) 0.21 (-0.07 to 0.48) 0.13

* significant at 0.002 level, after Bonferroni correction (α = 0.05/25)
Higher scores indicated higher quality of care.
CI: confidence interval
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Subsequently, the differences in perceived quality of care before and after the team
training intervention were explored on item level and presented in Table 3.
After Bonferroni adjustments, five of the 25 items showed a significant increase after the
team training (Table 3). These five items with the largest and significant increase (P ≤
0.001) were about “involvement in planning” (item 4), “communication between health
care professionals” (item 7), “leadership during pregnancy” (item 9), and “information
provision” (item 14 and 17).

3

DISCUSSION
The aim of this pilot study was to explore whether multiprofessional simulation-based
team training improves quality of care as perceived by patients who recently gave birth.
The results of this study showed a significant increase in scores on the PCQ in patients
who gave birth with the aid of health care professionals who received team training
compared to another group of patients with similar characteristics who gave birth under
the supervision of untrained staff. The effect size of this change in PCQ total score was
medium (Cohen d, 0.5). The mean scores on the PCQ and its three subscales (before the
team training) were comparable with the mean scores in a larger population with both
primary and secondary obstetric care9.
When focusing on the changes in the PCQ subscales, our results showed an increase
in the pregnancy-related subscales, but no significant change in score on the delivery
subscale. Exploration at the item level found that five of the 25 items (item 4, 7, 9,
14, and 17) increased significantly after team training. These items were related to
communication between health care professionals, clear leadership, involvement in
planning, and providing patients with better information. These items are related to
a topic of growing interest: “continuity of care” (which is divided into informational
continuity, management continuity and relational continuity) and is assumed to be
important regarding patients’ feeling of safety during labour28.
It is important to notice that all increased items originated from the pregnancy
subscales, not the delivery subscale. The fact that both pregnancy-related subscales
increased significantly, while the delivery subscale did not, might be surprising, as the
simulation-based team training consisted of four delivery room scenarios. However,
effective multiprofessional teamwork and communication using crew resource
management and the SBAR [Situation, Background, Assessment, Recommendation]
system of communication was the main focus of the team training. These non-technical
skills are competencies that are important in care during both pregnancy and delivery.
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Moreover, the training focused on process management (the referral process in specific)
which is important during both pregnancy and delivery, because 35% of the pregnant
women are referred from primary care to secondary during pregnancy and 22% of
the women are referred to secondary care during labour5. This finding might also be
partially explained by the assumption that recently gained skills and competencies
are better applied in non-acute rather than acute situations, as elevated stress levels
during emergency situations impairs retrieval of information from memory29. Although
a stressful learning episode (like medical simulation training) may consolidate well into
memory, the retrieval of previously learned material is less efficient under high levels of
acute stress29. This might explain why improvements in communication and leadership
may be better expressed during the non-acute period of pregnancy than in acute
delivery situations. Another reason for not finding any difference in the delivery subscale
could be explained by the fact that we did not survey patients with preterm birth and
perinatal death. Furthermore, the training days are expected to positively stimulate team
building, as health care professionals get to know each other better. This increase in
interpersonal contact probably strengthens the collaboration in the obstetric network
and might improve the referral process.
So far, no other studies have evaluated the effect of multiprofessional simulation-based
obstetric team training on patient-reported quality of care. A recent study evaluated the
effect of communication training among residents on the doctor-woman relationship
during labour and delivery but found no significant increase in patient satisfaction30.
However, only the residents were trained instead of the whole obstetric collaborative
network. Comparing these studies might advocate simulation-based training to promote
more experiential learning. Moreover, a review of Rowe et al. concluded that focused
communication skills training for midwives and physicians may be of benefit, but that
further research was required31. The study of Crofts et al. showed multiprofessional
training to improve perception of care but based this conclusion on the reports of actors
instead of real patients12.
The current study is among the first that investigates the effect of simulation-based
obstetric team training on quality of care as perceived by patients. Patient-reported
quality of care, measured with a validated questionnaire, could be classified as a level
four outcome of Kirkpatrick’s model for the evaluation of training19,20. Another strength is
the multiprofessional character of this study, training an obstetric collaborative network,
including: ambulance staff, maternity nurses, independent community midwives,
obstetric nurses, hospital midwives, residents, and gynaecologists.
However, the current study has several limitations. The major limitation of this study
was its non-randomised design. In order to confirm a causal relationship, it would be
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better to perform baseline and post-intervention measurements in the same group of
patients, or to use a randomised controlled trial design. However, as pregnancy and
delivery are life events, it is not possible to ask the same participants before and after the
intervention. Within the obstetric department of this hospital, a randomised controlled
trial was not possible, as patients receive care from several health care professionals, and
a clear distinction between trained and non-trained health care professionals has logistic
limitations. In the future, researchers should perform a cluster trial with randomisation at
the hospital level (e.g., a cluster randomised trial or a stepped wedge design).
The second limitation relates to the response rate. In the first sample, the response rate
without a reminder was 36%, whereas in the second sample, with the option to send
a reminder after one week, the response rate was 57%. The low response rates may
bias the results and could have represented the measured differences in PCQ score
between the two groups. A higher response rate would have been better to achieve a
better representation of the whole population. However, it should be mentioned that
previous studies showed that unannounced web-based surveys are known to have a
low response rate. Cook et al. presented a review including 68 survey studies and found
a mean response rate of 39.6%, with approximately half of the surveys including a
reminder32. The review of Hoonakker and Carayon reported web-based surveys to have
a response of 50.5%33. In this light, our response rates of 36% without reminder and 57%
with a reminder were not in contrast to the general response rates of unannounced webbased surveys.
With regard to difference in group characteristics, the trend in different referral patterns
might bias the results. One explanation that might partly explain this trend is the general
trend in the Netherlands towards delivery in secondary care (partly as a consequence of
the increase in request for pain relief )5. However, one should realize that, although the
difference between the referral groups is not significant, this trend in change towards
secondary care might bias the results.
Furthermore, patients with a perinatal death (0.002%) or preterm birth (17%-21%) did
not receive the questionnaire due to ethical reasons, but as this might bias the results,
this exclusion criterion should be mentioned as a limitation of this study.
Another limitation is the gap regarding measures of team performance or behaviour
(Kirkpatrick’s level three) between the training and the patient-reported outcomes.
Because we did not measure team performance, we cannot make the causal leap from
the intervention to an improved team performance and to an improved patient-reported
outcome. Future research should include data about the change in team performance,
for example, using a tool such as the clinical teamwork scale15,34.
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Another suggestion for further research is the implementation of repetition elements
of deliberate practice35. Because the results of this study showed an improvement in
patient-reported quality of care during pregnancy but not during delivery, we assume
that repetition of the learned skills will contribute to better performance, even during
stressful delivery situations. The retrieval of previously learned material is assumed to be
less efficient under high levels of acute stress, and the gained skills should therefore be
repeatedly trained29.
In summary, the results of this pilot study showed a higher score on overall patientreported quality of care after multiprofessional simulation-based obstetric team training
of staff in an obstetric collaborative network. The possibility that the improvement in
perceived quality of care might be related to the team training intervention is supported
by the fact that the five items with a large and significant increase are related to the
principles of crew resource management in which the teams were trained. Given the
limitations of the study, we cannot show a causal association between the training and
the results. Taking into account these limitations, this study contributes to the field
of research that evaluates the effects of simulation-based obstetric team training on
patient outcome level and will hopefully stimulate further research.

48

Simulation-based team training on quality of care

REFERENCES
1.

Lledó R, Rodríguez T, Trilla A, Cararach V, Restuccia J, Asenjo MA. Perceived quality of care in pregnancy:
Assessment before and after delivery. Eur J Obstet Gynecol Reprod Biol 2000;88:35-42.

2.

Bjertnaes OA, Sjetne IS, Iversen HH. Overall patient satisfaction with hospitals: effects of patient-reported
experiences and fulfilment of expectations. BMJ Qual Saf 2012;21:39-46.

3.

Heidegger T, Saal D, Nübling M. Patient satisfaction with anaesthesia – Part 1: Satisfaction as part of
outcome – and what satisfies patients. Anaesthesia 2013;68:1165-1172.

4.

De Boer D, Delnoij D, Rademakers J. Do patient experiences on priority aspects of health care predict their
global rating of quality of care? A study in five patient groups. Health Expect 2010;13:285-297.

5.

The Netherlands Perinatal Registry. Perinatal Care in the Netherlands 2013. Utrecht; 2014.

6.

Lewis G. Why mothers die 2000-2000. The sixth report of the confidential enquiries into maternal death in
the United Kingdom. London: RCOG Press; 2004.

7.

Amelink-Verburg MP, Ree CC, Lans SM, Ouden AL. Evaluatie van risicofactoren in verloskundige
calamiteiten. TSG 2012;8.

8.

Goffman D, Lee C, Bernstein PS. Simulation in maternal-fetal medicine: making a case for the need. Semin
Perinatol 2013;37:140-142.

9.

Truijens SE, Pommer AM, Van Runnard Heimel PJ, Verhoeven CJ, Oei SG, Pop VJ. Development of the
Pregnancy and Childbirth Questionnaire (PCQ): evaluating quality of care as perceived by women who
recently gave birth. Eur J Obstet Gynecol Reprod Biol 2014;174:35-40.

3

10. Amelink-Verburg MP, Rijnders ME, Buitendijk SE. A trend analysis in referrals during pregnancy and labour
in Dutch midwifery care 1988-2004. BJOG 2009;116:923-932.
11. Weaver SJ, Dy SM, Rosen MA. Team-training in health care: a narrative synthesis of the literature. BMJ Qual
Saf 2014;23:359-372.
12. Crofts JF, Bartlett C, Ellis D, Winter C, Donald F, Hunt LP, Draycott TJ. Patient-actor perception of care: a
comparison of obstetric emergency training using manikins and patient-actors. Qual Saf Health Care,
2008;17:20-24.
13. McGaghie WC, Issenberg SB, Petrusa ER, Scalese RJ. A critical review of simulation-based medical education
research: 2003-2009. Med Educ 2010;44:50-63.
14. Ellis D, Crofts JF, Hunt LP, Read M, Fox R, James M. Hospital, simulation center, and teamwork training for
eclampsia management: a randomized controlled trial. Obstet Gynecol 2008;111:723-731.
15. Fransen AF, Van de Ven J, Merién AE, et al. Effect of obstetric team training on team performance and
medical technical skills: a randomised controlled trial. BJOG 2012;119:1387-1393.
16. Draycott T, Sibanda T, Owen L, Akande V, Winter C, Reading S, Whitelaw A. Does training in obstetric
emergencies improve neonatal outcome? BJOG 2006;113:177-182.
17. Goffman D, Brodman M, Friedman AJ, Minkoff H, Merkatz IR. Improved obstetric safety through
programmatic collaboration. J Healthc Risk Manag 2014;33:14-22.
18. Haller G, Garnerin P, Morales MA, Pfister R, Berner M, Irion O, Clergue F, Kern C. Effect of crew resource
management training in a multidisciplinary obstetrical setting. Int J Qual Health Care 2008;20:254-263.
19. Kirkpatrick D. Evaluating Training Programmes; the Four Levels. San Francisco, CA: Berrett-Kochler
Publishers; 1994.
20. Van Lonkhuijzen L, Dijkman A, Van Roosmalen J, Zeeman G, Scherpbier A. A systematic review of the
effectiveness of training in emergency obstetric care in low-resource environments. BJOG 2010;117:777787.
21. Rall M, Gaba D. Human Performance and Patient Safety. In: Miller R, ed. Miller’s Anesthesia. Philadelphia:
Elsevier Churchill Livingstone; 2005.

49

Chapter 3

22. McGaghie WC, Draycott TJ, Dunn WF, Lopez CM, Stefanidis D. Evaluating the impact of simulation on
translational patient outcomes. Simul Healthc 2011;6:S42-47.
23. Bonsel GJ, Birnie E, Denktas S, Poeran J, Steegers EA. Lijnen in de Perinatale Sterfte, Signalementstudie
Zwangerschap en Geboorte 2010. Rotterdam: Erasmus MC; 2010.
24. Fox R, Walker JJ, Draycott TJ. Medical simulation for professional development–science and practice.
BJOG 2011;118:1-4.
25. Draycott T, Sibanda T, Laxton C, Winter C, Mahmood T, Fox R. Quality improvement demands quality
measurement. BJOG 2010;117:1571-1574.
26. Kline RB. Principles and practice of structural equation modeling. New York, Guilford Press; 2011.
27. Cohen J. A power primer. Psychol Bull 1992;112:155-159.
28. De Jonge A, Stuijt R, Eijke I, Westerman MJ. Continuity of care: what matters to women when they are
referred from primary to secondary care during labour? A qualitative interview study in the Netherlands.
BMC Pregnancy Childbirth 2014;14:103.
29. LeBlanc VR. The effects of acute stress on performance: implications for health professions education.
Acad Med 2009;84:S25-33.
30. Bashour HN, Kanaan M, Kharouf MH, Abdulsalam AA, Tabbaa MA, Cheikha SA. The effect of training doctors
in communication skills on women’s satisfaction with doctor-woman relationship during labour and
delivery: a stepped wedge cluster randomized trial in Damascus. BMJ Open 2013;3:e002674.
31. Rowe RE, Garcia J, Macfarlane AJ, Davidson LL. Improving communication between health professionals
and women in maternity care: a structured review. Health Expect 2002;5:63-83.
32. Cook C, Heath F, Thompson RL. A meta-analysis of response rates in web- or internet-based surveys.
Educ Psychol Meas 2000;60:821-836.
33. Hoonakker P, Carayon P. Questionnaire survey nonresponse: a comparison of postal mail and internet
surveys. Int J Hum-Comput Int 2009;25:348-373.
34. Guise JM, Deering SH, Kanki BG, et al. Validation of a tool to measure and promote clinical teamwork.
Simul Healthc 2008;3:217-223.
35. Ericsson KA. Deliberate practice and the acquisition and maintenance of expert performance in medicine
and related domains. Acad Med 2004;79:S70-81.

50

CHAPTER 4
DEVELOPMENT OF THE
CHILDBIRTH PERCEPTION SCALE (CPS):
PERCEPTION OF DELIVERY
AND THE FIRST POSTPARTUM WEEK

Sophie Truijens
Hennie Wijnen
Antoinette Pommer
Guid Oei
Victor Pop
Archives of Women’s Mental Health 2014;17:411-421

Chapter 4

ABSTRACT
Some caregivers suggest a more positive experience of childbirth when giving birth
at home. Since properly developed instruments that assess women’s perception of
delivery and the early postpartum are missing, the aim of the current study is to develop
a Childbirth Perception Scale (CPS). Three focus groups with caregivers, pregnant
women, and women who recently gave birth were conducted. Psychometric properties
of 23 candidate items derived from the interviews were tested with exploratory
factor analysis (EFA) (N = 495). Confirmatory factor analysis (CFA) was performed
in another sample of women (N = 483), and confirmed a 12-item CPS. The EFA in
sample I suggested a two-component solution: a subscale ‘perception of delivery’ (six
items) and a subscale ‘perception of the first postpartum week’ (six items). The CFA in
sample II confirmed an adequate model fit and a good internal consistency (α = 0.82).
Multivariate linear regression showed a positive effect of home delivery on perception
of delivery in multiparous but not in primiparous women. The 12-item CPS with two
dimensions (perception of delivery and perception of first postpartum week) has
adequate psychometric properties. In multiparous women, home delivery showed to be
independently related to more positive perception of delivery.
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INTRODUCTION
HOME OR HOSPITAL DELIVERY
The Netherlands and other Western countries such as Canada, New Zealand, Australia,
and to a lesser extent the UK have a unique obstetric care system, giving low-risk
pregnant women the opportunity to plan a home or a short-stay hospital birth,
supervised by their own community midwives. Management of most pregnant women
starts in independent midwifery practices: if women develop risk factors during
pregnancy (for example due to the development of gestational diabetes, intrauterine
growth restriction or preeclampsia), complications during labour (such as meconiumstained amniotic fluid, failure to progress, or foetal hypoxia) or, in the first postpartum
week (postpartum haemorrhage), they are referred to an obstetrician in a hospital.
Perinatal registration data showed that 16% of all women gave birth at home, up to 12%
gave birth in a hospital under supervision of the independent midwife, and 71% of all
women gave birth in hospital under supervision of an obstetrician1. Most women who
deliver in hospital return home within a few hours, where the first postpartum week is
supervised by a midwife and a maternity nurse. Those who deliver by Caesarean section
return home within three days with a similar supervision programme. Although the
percentage of home deliveries decreased to 6-30% (depending on rural or urban site), it
is still possible to plan childbirth at home with midwife-led care.
During the past few years, two important issues have been reported in the literature
highly relevant to the obstetric care system in the Netherlands. On one hand, there is
growing concern whether the Dutch obstetric system meets the criteria of optimal
obstetric care in Europe. In the last European review of birth outcome, our country
had still one of the highest numbers of perinatal mortality2. A substantial number of
papers have been published since, discussing whether this could be related to the
home delivery system of (low-risk) women3-7. On the other hand, the European Court
of Human Rights published an interesting verdict in December 2011, in the case of
a Hungarian pregnant woman who intended to give birth at home, rather than in a
hospital8. She alleged that she had not been able to do so because health professionals
were effectively dissuaded by law from assisting her as they risked being convicted,
a violation of Article 8 (right to respect for private and family life) of the European
Convention on Human Rights, and the Court acknowledged her appeal. In this light, the
recent but rather vigilant discussion in the American Journal of Obstetrics & Gynecology
is interesting, where authors explain: “why obstetricians should not participate in or
refer to randomised clinical trials of planned home versus planned hospital birth. We call
on obstetricians, other concerned physicians, midwives and other obstetric providers,
and their professional associations not to support planned home birth when there are
safe and compassionate hospital-based alternatives and to advocate for a safe home55
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birth-like experience in the hospital”9. Apart from obstetric or legal aspects of hospital
or home delivery, it is surprising that literature on a possible benefit of home delivery is
scarce. This is the more surprising because researchers have long known that prenatal
stress, anxiety, and depression have an impact on perinatal and child outcomes10,11.

DEVELOPMENT OF THE CHILDBIRTH PERCEPTION SCALE
Although those who advocate home delivery often argue that childbirth at home
contributes to a more positive perception of labour and the first postpartum week, there
is very few evidence supporting this statement. This lack of evidence is mainly due to
the absence of properly developed instruments that assess the woman’s perception
of labour and the first postpartum week. Rijnders et al. reported that even three years
after delivery, up to 17% of women had a negative perception of childbirth and that not
having a home delivery was independently related to this poor perception12. However,
the response rate of their survey was only 44% and the authors did not correct for the
woman’s mental health at time of completing the questionnaire, which makes it difficult
to rule out that especially depressed women did respond.
Garthus-Niegel et al. used three single interview questions to measure subjective birth
experience instead of a validated questionnaire13. Furthermore, due to the unique
Dutch system, instruments from other countries such as the Wijma delivery experience
questionnaire from Sweden are not easy to compare with14. Green underlined the
relevance of women’s views on childbearing11. Garthus-Niegel et al. concluded that
women’s subjective birth experience is the most important factor in the development
of post-traumatic stress symptoms following childbirth13. Furthermore, it is relevant to
know how women perceive childbirth and the first postpartum week as psychological
distress during delivery and the first postpartum week is found to contribute to the
development of postpartum depression15-18, the latter being associated with poor quality
of life, not only for the mother and her partner but also for the developing child18-23. To
our knowledge, no questionnaire has yet been developed that evaluates perception of
delivery and the first postpartum week, following a rigorous methodological protocol
(including focus group interviews and exploratory, reliability, and confirmatory factor
analyses in samples with sufficient statistical power)24,25.
The current study reports on the development and use of the Childbirth Perception
Scale (CPS). The primary aim was to develop an instrument, with adequate psychometric
properties, that assesses the perception of delivery and the first postpartum week.
The secondary aim was to evaluate the differences in scores on this questionnaire
regarding mode of delivery, also after adjustment for confounders (obstetric as well as
psychological) that are known to interfere with a woman’s perception of childbirth.
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METHODS
PROCEDURE
Three focus group interviews were conducted prior to construction of the CPS to discuss
issues relevant to the perception of childbirth and the first postpartum week. The first
group consisted of six midwives and six maternity nurses, the second group consisted
of three primiparous and three multiparous pregnant women, and the third group of six
women who had recently gave birth. All interviews occurred under supervision of a staff
member from the medical psychology department of Tilburg University. The focus group
interviews were recorded and evaluated by an expert panel. After eliminating double
items and reaching panel’s consensus, 23 candidate items were extracted for further
pilot testing. Items were formatted on a four-point scale, ranging from 0 (‘totally agree’)
to 3 (‘totally disagree’). Higher scores indicated a less positive perception. Together
with some demographic and obstetric questions, this questionnaire was subsequently
distributed by independent midwifes and completed by women at seven days
postpartum. The study was approved by the Medical Ethics Committee of the Máxima
Medical Centre Veldhoven.
PARTICIPANTS
A total of 1,347 first trimester pregnant women visiting their independent community
midwife were invited to participate in the study. Exclusion criteria were not being
Caucasian, not being able to read and understand Dutch sufficiently, preterm birth
(<37 weeks of gestation), giving birth to a child with serious congenital abnormality
(e.g. Down’s syndrome) and postnatal hospitalization of the baby. After delivery, 1,094
women still met the inclusion criteria and consented to participate, of whom 978
completed the questionnaires (89%). These 978 participants were randomly divided
into two subsamples. Data of sample I (N = 495) were used to conduct an exploratory
factor analysis (EFA) and reliability analysis, and sample II (N = 483) was used to perform
a confirmatory factor analysis (CFA). Both samples met the criteria of four to ten subjects
per item with a minimum of 100 subjects to conduct factor analyses24,25. Thereafter, data
from sample I and II were merged to determine the concurrent and construct validity.
MEASUREMENTS
The questionnaire comprised the first 23-item version of the CPS, the Dutch version
of the Edinburgh Postnatal Depression Scale (EPDS)26,27, and several general questions
regarding demographics (e.g. age, marital status, education), obstetric features (parity,
mode and location of delivery), feeding of the baby, and major life events in the first
postpartum week.
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The Dutch version of the EPDS with 10 items has been validated among postpartum
women and revealed appropriate psychometric characteristics with a Cronbach alpha (α)
of 0.8227. Total score ranged from 0 to 30, with higher scores indicating more depressive
symptoms.

STATISTICAL METHODS
Statistical analyses were performed using the Statistical Package for Social Sciences
(SPSS version 20, IBM, Chicago, Il, USA). The confirmatory factor analysis was done using
AMOS (version 18, IBM, Chicago, Il, USA).

FACTOR ANALYSES
EFA in sample I was performed on the full 23-item version of the CPS for testing the
psychometric properties. A principal component analysis and a scree plot were used to
select factors for retention. Factor loadings > 0.40 were considered important. Internal
consistency analyses were conducted using Cronbach α for the total scale and possible
subscales derived from factor analysis. A Cronbach α reliability statistic of ≥ 0.70 is
considered as the minimum acceptable criterion of instrument internal reliability24. EFA
was repeated in sample II to verify the factor structure found in sample I.
In sample II, CFA was performed on the remaining items of the second CPS version. The
CFA was used to test the model fit of the factor structures found with EFA, assessing the
comparative fit index (CFI), normed fit index (NFI), Tucker-Lewis Index (TLI), and the root
mean square error of approximation (RMSEA). Adequate model fit can be assumed with
a CFI ≥ 0.80, combined with a NFI ≥ 0.80, TLI ≥ 0.80, and a RMSEA ≤ 0.05 for good and ≤
0.08 for adequate fit28,29.

CONCURRENT AND CONSTRUCT VALIDITY
Concurrent validity of the CPS was tested by correlating the CPS and the EPDS, with both
total scores and subscales (Pearson’s r correlations, two-tailed). To test for differences
between the two samples, χ2 analyses were used for all dichotomous data. Differences
in scores between groups were analysed using t-test (two-tailed) and one-way analyses
of variance (ANOVA) with Tukey post-hoc analyses. Construct validity was examined by
testing hypotheses according to perception of delivery and the first postpartum week, as
explained in detail below.
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COMPARING HOME AND HOSPITAL DELIVERY USING THE CPS
Multivariate linear regression analyses were performed with scores on the subscales
as dependent variable and mode of delivery as independent variable. Because it is
well known that primiparous women have a substantially more complicated delivery
compared to multiparous women (e.g. duration of first and second stage of labour, rate
of instrumental deliveries), we calculated the scores for primiparous and multiparous
women separately. Adjustments were made by entering factors as age, level of
education, and EPDS scores into the regression.
Subsequently, we focused on the low-risk women who were able to choose their
preferred birth location. We distinguished between women who choose to give birth
at home and women who opt for short-stay hospital delivery, both supervised by their
own independent midwife (primary care). Multiple linear regression analyses were
performed in primiparous and multiparous women separately, with scores on the
delivery perception scale as dependent variable and home delivery as independent
variable, adjusted for confounders. In the first step, mode of delivery was entered into
the regression. Subsequently, we entered the psychological confounders: EPDS scores
at the time of completing the delivery perception scale and the occurrence of a major
life event in the first postpartum week. In the last step, we entered the demographic
features age and level of education.

4

Similarly, a multivariate linear regression analysis was performed with perception of the
first postpartum week as dependent variable and home delivery as independent variable
after adjustment for several confounders. We entered the variable mode of delivery in
step 1 of the model and entered quitting breastfeeding in step 2, as we hypothesised
women who had to stop breastfeeding to report worse scores. In step 3, we entered
the psychological confounders EPDS scores at the time of completing the delivery
perception scale and of a major life event in the first postpartum week. In the last step,
we entered the demographic features age and level of education.
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RESULTS
DEVELOPMENT OF THE CHILDBIRTH PERCEPTION SCALE
Women participating in samples I or II had similar characteristics (Table 1).
Table 1. Characteristics of two samples of women who recently gave birth (N = 978).

Sample I (N = 495)
Characteristics
Demographics
Age
Living with partner
Level of education
Low
Medium
High
Depression earlier in life
Life event in first postpartum
week
Obstetric features
Parity
Primiparous
Multiparous
Location of delivery
Home delivery
Hospital delivery
Mode of delivery
Spontaneous delivery
Induced labour
Vacuum assisted delivery
Forceps assisted delivery
Primary Caesarean section
Secondary Caesarean section
Feeding
Breastfeeding
Formula feeding

60

n

%

Mn (SD)

range

Sample II (N = 483)
n

%

30.0 (3.5) 21-40

range

30.3 (3.3) 18-40

484 98

475 98

108
201
186
86

22
41
38
19

103
186
209
93

21
38
43
19

64

14

71

15

1.8 (0.6)

Mn (SD)

1-5

1.8 (0.7)

214 43
281 57

206 43
277 57

248 50
247 50

228 47
255 53

388 78
53 11
34 7
9
2
3
1
8
2

372 77
51 11
21 4
21 4
8
2
10 2

326 66
169 34

313 65
170 35
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Skewness and kurtosis statistics in sample I showed that two items (items 6 and 14)
were not normally distributed and were therefore eliminated. Based on face validity,
redundancy and high correlations, four items of the first concept questionnaire (items
3, 10, 12, and 22; Table 2) were eliminated prior to the EFA. The scree plot in sample I
suggested a two-component solution: a factor ‘perception of delivery’ (eigenvalue 4.1)
and a factor ‘perception of the first postpartum week’ (eigenvalue 2.3). Together, these
two factors resulted in a 12-item CPS, explaining 38% of the variance (Table 2).
Table 2. Two-factor solution from factor analysis with oblimin rotation in 495 women who
recently gave birth (sample I) who completed the 23-item Childbirth Perception Scale (CPS).

Eigenvalue
Percentage of variance explained
1. Disappointing delivery
2. I felt insecure after giving birth
3. Delivery as expected
4. Aware of what happened while I was in labour
5. I felt lonely after giving birth
6. Difficult to share experience of giving birth
7. I felt proud during my first postpartum week
8. I felt safe during labour
9. Several bad nights after delivery
10. Comfortable first postpartum week
11. Felt guilty during my first postpartum week
12. Delivery different from how I wanted it
13. Did things wrong during labour
14. I felt very disappointed after giving birth
15. Doubts during delivery
16. Wanted to arrange things myself after delivery
17. I panicked during my labour
18. Enjoyed first postpartum week
19. Postpartum period differed from how I wanted
20. After giving birth I cried frequently
21. Able to relax well during labour
22. Giving birth was disappointing
23. First postpartum week was pleasant

Factor I
Perception
of delivery

Factor II
Perception of first
week postpartum

4.1
24.2
0.61

2.3
13.5

0.49
0.58
0.50

0.50
0.70
0.74
0.77
0.83
0.69
0.67
0.82

A cut-off score of item loading of 0.40 was used and a minimum difference of 0.20 if an item had two loadings.
Item 6 and 14 were not normally distributed (kurtosis > 3) and therefore eliminated.
Total explained variance is 38%.
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Four items (numbers 4, 9, 16, and 20; Table 2) did not have a loading above 0.40 on either
factor (sample I) and were therefore deleted from subsequent analyses. Furthermore,
item 2 (Table 2) loaded on both factors with a marginal difference and was therefore
eliminated. This resulted in a six-item subscale perception of delivery and a six-item
subscale perception of the first postpartum week. Reliability analyses showed an α
of 0.78 for the total CPS, 0.78 for the perception of delivery subscale, and 0.75 for the
subscale perception of the first postpartum week. Subsequently, in sample II, an EFA
was repeated (N = 483) to verify the two-factor solution of sample I (eigenvalues,
respectively, 4.2 and 2.0; total explained variance, 52%). There were no items loading
on both dimensions. Finally, CFA was performed on the two-factor structure of the 12item CPS showing an excellent model fit (CFI = 0.92, NFI = 0.90, TLI = 0.91 and RMSEA =
0.06, lower bound = 0.05). Cronbach’s α of the total scale (α = 0.82) and its two subscales
(perception of delivery α = 0.81, and perception of the first postpartum week α = 0.79)
showed appropriate internal reliability.
For concurrent and construct analysis, the two samples were merged (total N = 978) as
they had similar characteristics (Table 1). We excluded women with a primary Caesarean
section (n = 11), as their perception of delivery differed from other deliveries, having had
no natural onset of labour. The results of these analyses are explained below.
The EPDS scores (measuring postpartum depression) correlated highly and significantly
with the total CPS scores (r = 0.58, p < 0.001) as well as with the scores on the perception
of delivery subscale (r = 0.37, p < 0.001) and the perception of the first postpartum week
subscale (r = 0.61, p < 0.001), representing medium to large effect sizes.
COMPARING HOME AND HOSPITAL DELIVERY USING THE CPS
Of the 978 women in the total sample, 49% gave birth at home. Of those 476 women
with a home delivery, 66% were multiparous. The mean scores on the CPS and its
subscales were stratified by mode of delivery, differentiated for primiparous and
multiparous women. As can be seen in Table 3, the mean scores increased with more
complicated delivery. Women who gave birth at home showed the lowest scores
(implicating the most positive perception of both delivery and the first postpartum
week). The most negative perception of childbirth occurred in women whose delivery
was assisted with a forceps or vacuum. The most negative perception of the first
postpartum week occurred in primiparous women who had had a (secondary) Caesarean
section. Post-hoc Tukey analyses in Table 3 showed that with regard to perception of
childbirth, home delivery significantly differed from all other categories of hospital
deliveries (spontaneous, induced, instrumentally assisted, and secondary Caesarean
section) in multiparous women. Within primiparous women, perception of childbirth was
worse after instrumental delivery, but home deliveries did not significantly differ from
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induced labour or spontaneous deliveries in hospital. When focusing on spontaneous
deliveries in primiparous women (n = 282), there was no significant difference in
perception of childbirth between spontaneous hospital and home delivery (t = 1.22,
p = 0.22). Only in multiparous women, giving birth at home was significantly more
positively perceived than spontaneous delivery in hospital (n = 478, t = 4.84, p < 0.001).
Table 3. Mean scores and analysis of variance (ANOVA) on the CPS and its two subscales stratified
by parity and mode of delivery (total N = 967). Higher scores indicated a less positive perception.

Primiparous women (n = 413)
CPS total

Perception
delivery

Perception
first week

n (%)

Mean (SD)

Mean (SD)

Mean (SD)

Spontaneous at home

162 (39.2)

7.3 (4.5)

4.9 (3.6)

2.5 (2.4)

Spontaneous in hospital

120 (29.1)

8.6 (6.1)

5.4 (3.8)

3.2 (3.4)

Induced labour

46 (11.1)

10.0 (4.6)

6.1 (3.4)

3.9 (2.6)

Instrumentally assisted

68 (16.5)

11.6 (4.9)

7.2 (3.3)

4.5 (3.0)

Secondary C-section

17 (4.1)

15.5 (5.9)

7.9 (3.7)

7.6 (3.8)

F = 16.2
p < 0.001**

F = 7.4
p < 0.001**

F = 16.2
p < 0.001**

CPS total

Perception
delivery

Perception
first week

n (%)

Mean (SD)

Mean (SD)

Mean (SD)

Spontaneous at home

314 (56.7)

7.1 (4.5)

4.3 (3.1)

2.8 (2.5)

Spontaneous in hospital

164 (29.6)

9.1 (5.4)

5.9 (3.7)

3.2 (2.8)

Induced labour

58 (10.5)

9.5 (5.6)

6.4 (3.8)

3.1 (3.0)

Instrumentally assisted

17 (3.1)

14.5(7.1)

9.6 (4.9)

4.9 (3.7)

Secondary C-section

1 (0.2)

5.0 (-)

4.0 (-)

1.0 (-)

F = 13.1
p < 0.001**

F = 15.4
p < 0.001**

F = 3.1
p = 0.02*

Mode of delivery

ANOVA (df = 4)

4

Multiparous women (n = 554)

Mode of delivery

ANOVA (df = 4)
** significant at 0.01 level, * significant at 0.05 level

For the perception of the first postpartum week, post-hoc Tukey analysis revealed
that scores of women with home delivery significantly differed from all women with
instrumental deliveries but not with those who had spontaneous delivery in hospital or
induced labour.
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Subsequently, we focused on the low-risk women who were able to choose their
preferred birth location (n = 643). We distinguished between women who choose to
give birth at home (n = 445) and women who opt for short-stay hospital delivery (n =
198). Table 4 showed multiple linear regression models in primiparous and multiparous
women separately, with scores on the delivery perception scale as dependent variable
and home delivery as independent variable, adjusted for confounders.
As can be seen in Table 4, higher EPDS score (p < 0.001) and the occurrence of a major
life event in the first days postpartum (p < 0.001) were significantly and independently
related to delivery perception scores in primiparous women, explaining 18% of the
variance in scores (medium to large effect size of 0.23)30. In multiparous women (Table
4), 12% of variance was explained (medium effect size of 0.14), with higher EPDS scores
(p < 0.001) and home delivery (p < 0.001) being independently related to high delivery
perception scores.
Table 4. Multivariate linear regression analyses (enter method) in 643 low-risk women,
with perception of delivery scores as dependent variable.

Variables

B

Primiparous women
(n = 215)
SE B
β
p

Multiparous women
(n = 428)
B SE B β
p

Step 1
Home delivery

-0.74

0.52

-0.10

0.16

-1.28 0.35 -0.18

<0.001 **

Home delivery

-0.33

0.48

-0.04

0.49

-1.18 0.34 -0.16

0.001 **

Higher EPDS score

0.31

0.07

0.30

<0.001 **

0.30 0.05 0.29

<0.001 **

Major life event in first
postpartum week

2.52

0.68

0.24

<0.001 **

-0.38 0.45 -0.04

0.40

Home delivery

-0.35

0.50

-0.05

0.48

-1.18 0.34 -0.16

<0.001 **

Higher EPDS score

0.31

0.07

0.29

<0.001 **

0.31 0.05 0.30

<0.001 **

Major life event in first
postpartum week

2.51

0.68

0.23

<0.001 **

-0.34 0.45 -0.04

0.45

Higher age

-0.02

0.07

-0.02

0.77

-0.03 0.05 -0.03

0.51

High education

-0.12

0.16

-0.05

0.44

-0.18 0.11 -0.08

0.09

Step 2

Step 3

** significant at 0.01 level
Model 1 (primiparous women): R² = 0.01 for step 1 (p = 0.16), ∆ R2 for step 2 = 0.17 (p < 0.001),
∆ R2 for step 3 = 0.003 (p = 0.70), total R2 = 0.18, Cohen’s f² = 0.22 (medium to large effect size).
Model 2 (multiparous women): R² = 0.03 for step 1 (p < 0.001), ∆ R2 for step 2 = 0.08 (p <0.001),
∆ R2 for step 3 = 0.009 (p = 0.12), total R2 = 0.12, Cohen’s f² = 0.14 (medium effect size).
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Similarly, in this subgroup of 643 women, a multivariate linear regression analysis
was performed with perception of the first postpartum week as dependent variable
and home delivery as independent variable after adjustment for several confounders
(Table 5). In primiparous women, this model, presented in Table 5, explained 35% of the
variance (large effect size of 0.54), with high EPDS scores (p < 0.001) being significantly
related to perception of the first postpartum week. In multiparous women, 27% of the
variance was explained (large effect size of 0.37), with higher EPDS scores (p < 0.001)
and quitting breastfeeding (p = 0.03) independently being related to high postpartum
perception scores (Table 5).

Table 5. Multivariate linear regression analysis (enter method) in 643 low-risk women,
with perception of first postpartum week score as dependent variable.

Primiparous women
(n = 215)
Variables

p

4

Multiparous women
(n = 428)

B

SE B

β

B

SE B

β

p

-0.77

0.39

-0.13

0.05

-0.47 0.27 -0.09

0.08

Home delivery

-0.82

0.39

-0.14

0.04*

-0.47 0.26 -0.09

0.08

Quit breastfeeding

1.58

0.97

0.11

0.10

1.24 0.62 0.10

0.05*

Home delivery

-0.30

0.33

-0.05

0.37

-0.33 0.23 -0.06

0.15

Quit breastfeeding

0.46

0.81

0.03

0.57

1.20 0.54 0.09

0.03*

Higher EPDS score

0.44

0.05

0.56 <0.001** 0.38 0.03 0.49 <0.001**

Major life event in first week

0.59

0.46

0.07

0.20

0.51 0.31 0.07

0.10

Home delivery

-0.23

0.34

-0.04

0.50

-0.34 0.23 -0.06

0.14

Quit breastfeeding

0.51

0.81

0.04

0.53

1.23 0.55 0.10

0.03*

Higher EPDS score

0.45

0.05

0.57 <0.001** 0.37 0.03 0.48 <0.001**

Major life event in first week

0.58

0.46

0.07

0.21

0.52 0.31 0.07

0.09

High education

0.06

0.11

0.03

0.57

0.04 0.07 0.02

0.62

Higher age

0.05

0.05

0.06

0.32

-0.03 0.04 -0.04

0.37

Step 1
Home delivery
Step 2

Step3

Step 4

** significant at 0.01 level, * significant at 0.05 level
Model 1 (primiparous women): R² = 0.02 for step 1 (p = 0.05), ∆R2 for step 2 = 0.01 (p = 0.10), ∆R2 for step 3 =
0.32 (p < 0.001), ∆R2 for step 4 = 0.004 (p = 0.50), total R2 = 0.35, Cohen’s f² = 0.54 (large effect size).
Model 2 (multiparous women): R² = 0.007 for step 1 (p = 0.08), ∆R2 for step 2 = 0.009 (p = 0.05), ∆R2 for step 3 =
0.26 (p < 0.001), ∆R2 for step 4 = 0.002 (p = 0.64), total R2 = 0.27, Cohen’s f² = 0.37 (large effect size).
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DISCUSSION
DEVELOPMENT OF THE CHILDBIRTH PERCEPTION SCALE
The current study shows that the CPS has good psychometric properties. The
questionnaire consists of two subscales, perception of delivery and perception of the
first postpartum week, both with six items. Appropriate reliability was determined as
reflected in Cronbach’s α all above 0.75 for both subscales as well as the total scale.
Confirmatory factor analysis revealed an excellent model fit for this two-factor structure
with 12 items and an adequate explained variance of 52%. Looking at the different
items of the delivery perception subscale, an important dimension within this subscale
refers to ‘feelings of doubt’, ‘doing things wrong’, and ‘panicking’ which were more
or less summarised in item 1: ‘delivery was a lot worse than I expected’. Two positive
items were retained: ‘feeling safe’ and ‘able to relax’. The validation process of the first
postpartum week subscale revealed, apart from negative items as ‘loneliness’, ‘guilt’, and
‘things went completely different’, two positive items: ‘proud’ and ‘pleasant’. Aspects of
feeling safe during delivery have also been reported by others14,31 but ‘feelings of guilt’
or ‘doing things wrong’ have not been reported before. It is important to notice that the
way women think they perform is an issue and should encourage health care providers
to positively approach women during labour, even when, or perhaps especially when
different stages of labour are delayed.
The current questionnaire has been developed in a country with the highest numbers
of home deliveries in the Western world. However, there are other countries, such as
Canada, New Zealand, Australia, and to a lesser degree the UK, where home deliveries
do occur on a regular base. In these countries, the findings of the current study could be
used to consider the optimal place of childbirth, especially in multiparous women. The
current study also adds valuable information for obstetric care in general. For example, in
the Western world, the number of epidural analgesia during labour is rapidly increasing.
It has clearly been shown that epidural analgesia is associated with an increased risk
of instrumental delivery, as the second stage of labour prolongs and the need for
additional oxytocin increases32. The current study shows that instrumental delivery has
been associated with a less positive perception of labour and the first postpartum week.
As such, the CPS can also be used in countries without home deliveries to evaluate a
woman’s perception of childbirth according to the level of instrumental intervention
during labour.
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COMPARING HOME AND HOSPITAL DELIVERY USING THE CPS
Results according to location of childbirth showed that in multiparous women, giving
birth at home was better perceived than spontaneous delivery in hospital. This finding,
in combination with studies showing that for low-risk women home birth is as safe as
hospital birth3,4,33, is in favour of offering low-risk multiparous women a home birth.
However, in primiparous women, there was no significant difference in perception of
childbirth between spontaneous hospital and home delivery. Scores increased only
when delivery became more complicated. Because it is well known that especially
multiparous women have uncomplicated delivery (and in the Netherlands, 72% of the
women giving birth at home are multiparous1), it is important to correct for parity when
looking at the possible impact of giving birth at home on the perception of delivery.
In multiparous women, higher EPDS score and home delivery were independently
related to delivery perception scores. However, in primiparous women, a higher EPDS
score and the occurrence of a major life event in the first days postpartum were found to
be independently related to perception of delivery, rather than home delivery. According
to perception of the first postpartum week, the EPDS score was significantly related to
perception scores in primiparous women. In multiparous women, the EPDS score and
quitting breastfeeding were found to be independently related to perception of the first
postpartum week. An explanation might be that women who had to quit breastfeeding
felt sad about the failure, possible in the presence of a successful period of breastfeeding
after previous deliveries (but this information was lacking).
In conclusion, postpartum symptoms of depression are independently related to
perception of both delivery and the first postpartum week. This is an important finding
and means that – when evaluating the perception of an ‘obstetric event’ but probably
true for evaluating the perception of all kinds of events – it is crucial to assess the
woman’s mood state at the same time in order to correct for depression and or anxiety.
The current study shows that women with more depressive symptoms report a more
negative perception of perinatal events.

STRENGTHS AND LIMITATIONS OF THE STUDY
Parity distribution in this study was comparable with the general population: 43%
primiparae in this study and 45% in the general Dutch population1. However, there were
more home deliveries (49%) compared with recent Dutch registry data (6-30%) but the
area where the study was performed was semi-rural where in general higher rates of
home deliveries are reported.
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This study has several strengths. First, most of the (even rigorous) methodological rules
of questionnaire development were met. A major strength of the study is the fact that
there were several focus groups interviews conducted, in which pregnant women and
women who recently gave birth were involved. In this way, it was possible to recognize
women’s views throughout their maternity experience11. The 23 candidate items that
were derived from the interviews were subsequently completed by a large sample of
women who recently gave birth. The confirmatory analysis was performed in another
large sample of women with similar characteristics as the exploratory sample. Secondly,
the response rate of 89% is very high. Thirdly, concurrent validity of this new instrument
with a widely used and validated instrument, the EPDS, showed high correlation in the
expected direction. Fourthly, when looking at a possible relation between perception of
delivery and place of birth, we corrected for the co-occurrence of depressive symptoms.
Subject’s mood state could interfere with the perception of delivery which might
influence the questionnaire results. Fifth, women reported about perception of delivery
at day seven postpartum which is rather close to the event but not too close in order to
be influenced by dysphoric symptoms of ‘blues’ which occurs within three to five days
postpartum18,34.
The fact that only Dutch-speaking Caucasian women were included might be regarded
as a study limitation as the findings may not be generalisable to the whole population.
The finding that depressive symptoms during the first postpartum week were related to
perception of delivery does not give any information about causality. One can speculate
that delivery itself is regarded as a real traumatic experience, resulting in depressed
mood. Therefore, data of the woman’s mood state during pregnancy are needed to
elucidate on the possible direction of this association. A major limitation of not having
data during pregnancy is that it might be hypothesised that especially depressed or
anxious women during pregnancy made a choice for hospital delivery. Therefore, future
research should take into account maternal mood during gestation. Also, there was
no information about personality. A recent study of Johnston and Brown found stable
maternal personality traits like neuroticism an extraversion to be significantly associated
with birth experience35. Furthermore, maternal anxiety during pregnancy and delivery
is associated with an increased risk of interventions and negative birth experience13,35-39.
Van Haaren-Ten Haken and colleagues stated that women’s choice for a home birth
rather than in hospital is driven by a desire for greater personal autonomy, whereas
women’s choice for a hospital birth is driven by a desire to feel safe and control risks40.
Further research regarding personality, anxiety, and depression during pregnancy in
obstetrics might explain differences in the preferred location of childbirth within the
Dutch obstetric system.
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CONCLUSION
DEVELOPMENT OF THE CHILDBIRTH PERCEPTION SCALE
The current findings suggest that the 12-item CPS constitutes a valid and user-friendly
instrument to assess perception of delivery and the first days postpartum in women
who recently gave birth. The two subscales with each six items showed adequate
psychometric properties.

COMPARING HOME AND HOSPITAL DELIVERY USING THE CPS
Results according to the location of childbirth showed that in low-risk multiparous (but
not in primiparous) women, home delivery is independently related to a more positive
perception of childbirth. Furthermore, early postpartum depression symptoms are
independently related to perception of both delivery and the first postpartum week.
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ABSTRACT
Objective: A considerable proportion of pregnant women with a foetus in breech
position refuses external cephalic version (ECV), with fear of pain as important barrier.
As a consequence, they are at high risk for Caesarean section at term. The current study
investigated determinants of pain perception during ECV, with special attention to
maternal mental state such as depression and fear of ECV.
Design: Prospective study of 249 third-trimester pregnant women with breech position
with a request for an ECV attempt.
Setting: Department of Obstetrics and Gynaecology in a large teaching hospital in the
Netherlands.
Methods: Prior to the ECV attempts, obstetric factors were registered, participants
fulfilled the Edinburgh Depression Scale (EDS) and reported fear of ECV on a 10-point
visual analogue scale. Perception of pain intensity was measured with a 10-point visual
analogue scale, immediately after ECV.
Results: Multivariate linear regression analyses showed success of ECV to be the
strongest predictor of pain perception. Furthermore, scores on the depression
questionnaire and degree of fear of ECV independently explained pain perception,
which was not the case for obstetrical or ECV related factors.
Conclusion: Apart from ECV outcome, psychological factors like depression and fear of
ECV were independently related to pain perception of an ECV attempt.
Implication for practice: Maternal mood state should be taken into account when
offering an ECV attempt to women with a foetus in breech position. Due to the painful
experience and the importance of successful outcome, ECV should only be attempted in
institutions with experienced practitioners and with careful attention to maternal mood
and the way a woman is coping with the ECV attempt.
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INTRODUCTION
Breech presentation occurs in 3 to 5% of all term pregnancies, and is associated with
increased neonatal and maternal morbidity and mortality. Women with a foetus in
breech presentation can decide for external cephalic version (ECV), the procedure
whereby a foetus is converted from breech to cephalic position. ECV is a safe procedure
which increases the likelihood of vaginal delivery and reduces the risk of a Caesarean
section because of breech position at term1-5. Although ECV has been studied
extensively, research has mainly focused on success rates and complication risks, and
little is known about women’s experience with the procedure. However, scarce data
that are available show that patients experience ECV as painful and stressful6-8. On a
verbal rating scale, 34-68% of the women rate their pain as severe to unbearable, 18%
experience fear and 70% consider the procedure to be stressful7,8. Women who report
more pain, experience ECV more negatively7. It is important to realize that if ECV is
experienced as very painful it will increase future ECV reluctance and influence decisions
according to mode of delivery. ECV is generally recommended by professionals but not
yet conventional in pregnant women. With regard to attitude changes since 1995, Yogev
et al. found more women to be aware of the option of ECV but they were less inclined to
consider it9.
Pain is the most important factor negatively influencing the willingness to opt for
ECV10,11. As a result, up to 30% of the women with a foetus in breech position choose
not to undergo ECV, but to have a planned Caesarean section8,10,12. Pain is a complex,
consciousness-dependent, unpleasant somatic experience with cognitive and emotional
as well as sensory features13. This subjective experience is affected by mood and
emotional state. Psychological variables are more and more important in pain explaining
models14,15. Abundant evidence in literature showed the significant impact of cognitive
and affective variables on pain experience15,16. Depression for example has been
associated with heightened pain experience16. Viewed from a psychological perspective,
the process from nociceptive pain registration to subjective pain experience is mediated
by the interpretation of the pain perception. A pain model with four stages has been
described17,18. The first stage in the pain perception process is the sensory-discriminative
dimension, where the nociceptive pain is registered. The second stage is the immediate
unpleasantness or emotional disturbance that is closely associated with the painful
sensation. The third stage of pain processing is called ‘suffering’, and is cognitively
mediated by the context and individual’s beliefs, attitudes, and reflections on the real or
imagined consequences of having pain. In this third stage the pain sensation is balanced
against the possible benefit of the painful process. The fourth and final stage of pain is
that of overt behavioural expression of pain18, like the pain that is reported on the VASscale.
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As far as we know now, it is not known which factors are associated with pain perception
during ECV, and the impact of depression on pain experience in ECV has not yet been
investigated. Therefore, the aim of the current study was to assess the determinants
of pain perception during ECV, with special attention to psychological variables like
depression and fear of ECV.

METHODS
PROCEDURE AND PARTICIPANTS
This prospective observational study was conducted in a large teaching hospital in
the Netherlands between October 2007 and May 2012. All Dutch-speaking pregnant
women with a foetus in breech position at a gestational age of 35 weeks or more
who were referred to the hospital for external cephalic version (ECV), were invited
to participate in the study. Participants were counselled by their own midwife or
gynaecologist. Furthermore, all participants were invited to visit a special internet site
where we explained the ECV procedure during an educational video. Data collection
started after participants had completed the informed consent. Prior to every ECV
attempt, the women were interviewed by a research nurse (30 minutes) during which
the women were asked to complete a set of questionnaires. An ECV attempt, to turn
foetus from breech to vertex position, was conducted according to a standardised
protocol. Exclusion criteria in this study were: age under 18 years, a previous Caesarean
section, multiple pregnancy, maternal thyroid disease and other maternal autoimmune
diseases, foetal anomaly, amniotic fluid index (AFI) below 2, and no mastery of the
Dutch language. During the study period, 253 women with breech presentation who
met the inclusion criteria consented to participate and were included. Prior to the ECV
attempt, baseline information was collected and women were asked to fill in several
questionnaires. Immediately after ECV attempt was finished or interrupted, pain
perception of ECV was measured by a visual analogue pain scale (VAS). Due to missing
data of four women, the data of 249 women could be analysed. The study was approved
by the hospital’s Medical Ethical Committee.

MEASURES

Psychological determinants
The Dutch version of the Edinburgh Depression Scale (EDS)19 was used to measure
symptoms of depression. This questionnaire consists of 10 items and is designed to
screen for symptoms of depression in the past seven days. The EDS has been validated
among third trimester pregnant women in the Netherlands20. The total score ranges from
0 to 30, with higher scores indicating more symptoms of depression.

76

Pain perception after external cephalic version

Bergink et al. showed that sensitivity, specificity and positive predictive value for
syndromal depression were optimal at a cut-off of 10 points in third trimester
pregnant women20. Therefore, an EDS score of 10 or higher was used to define clinical
relevant signs of depression. Furthermore, women were asked for a previous episode
of depression earlier in life. Fear of ECV was asked prior to the ECV attempt and
was measured on a 10-point visual analogue scale (VAS) from 1 (no fear at all) to 10
(extremely fearful). Also, another 10-point VAS was used to assess pain perception
immediately after the ECV procedure under supervision of a research nurse who did the
interview and who was not aware of the scores of the questionnaires completed before
the ECV attempt.

Obstetrical determinants
Prior to the first ECV attempt, several obstetric factors were registered: gestational age
at ECV, type of breech, placental localization, amniotic fluid index, abdominal muscles
strength, uterine tone, engagement of the foetal breech, and palpability of the foetal
head. Abdominal muscle tone, uterine tone, engagement of the foetal breech, and
palpability of the foetal head were subjective assessments measured by the clinical
midwife and gynaecologist who performed the ECV.

5

Outcome measure
Perception of pain intensity was measured with a 10-point visual analogue pain scale
ranging from 1 (no pain) to 10 (worst imaginable pain), immediately after the ECV
attempt was finished or interrupted. A VAS score is a commonly used instrument to
assess pain intensity21,22.

STATISTICAL ANALYSES
Statistical analyses were performed using the Statistical Package of Social Science (SPSS,
version 20, IBM, Chicago, Illinois, USA). First, frequency distribution of the main outcome
variable ‘pain perception of ECV’ was checked on normal distribution. The assumption
of normality was not violated as values of skewness and kurtosis were between -1
and 1. Differences in means of pain after version and dichotomous variables were
compared using independent samples t-tests (two-tailed). Variables with three levels
(educational level, abdominal muscles strength and uterine tone) were analysed with
one-way ANOVA’s. Pearson correlations were used to compare the relation between pain
perception after ECV and continuous variables. Subsequently, variables that were found
to be significant in the univariate analyses were stepwise included in a multiple linear
regression analysis.
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RESULTS
In this study, 249 women with breech presentation were included in the analysis.
Demographics, obstetric features, ECV related factors and psychological features of these
women are presented in Table 1.
Mean pain scores were stratified by parity and ECV outcome (Figure 1). Overall success
rate was 55% and significantly lower (p < 0.001) in nulliparous women (44%) compared
with multiparous women (78%).

Figure 1. Mean scores of pain perception, stratified by ECV outcome and parity. Women with a
successful ECV (both multiparae and nulliparae) reported significantly lower pain scores
(t = -8.15, p < 0.001) compared to women with failed ECV (mean pain score 5.3 versus 7.5).

As shown in Figure 1, nulliparous women reported higher pain scores than multiparous
women (Mean [SD]: 6.6 [2.3] versus 5.5 [2.7], p < 0.01). Furthermore, women who had a
successful ECV reported significantly less pain than women with a failed ECV (Mean [SD]:
5.3 [2.5] versus 7.5 [1.8], p < 0.001).
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Table 1. Characteristics of 249 pregnant women who underwent an ECV attempt.

Characteristics
Demographics
Maternal age
Educational level
Low
Middle
High
Obstetric features
Parity
Nulliparous
Multiparous
Previous miscarriage in life
Gestational age at ECV (weeks)
Type of breech
Complete
Frank
Amniotic fluid index (AFI)
AFI 2-10
AFI >10
Placental localization
Anterior
Posterior/lateral
ECV related features
Abdominal muscles strength
Weak
Normal
Strong
Uterine tone
Tense
Normal
Weak
Engagement
Breech above pelvic inlet
Breech in pelvic inlet
Head palpable
Duration of ECV (in minutes)
ECV successful
Psychological features
Depression earlier in life
EDS score before ECV
EDS ≥ 10 (indication of depression before ECV)
Fear of ECV
Pain perception after ECV

n (%)

Mean (SD)

Range

31.4 (4.2)

20-46

36.1 (0.8)

35.0-39.9

22 (8.8)
79 (31.7)
148 (59.4)

167 (67.1)
82 (32.9)
54 (21.7)

80 (32.1)
169 (67.9)

5

149 (60.1)
99 (39.9)
89 (35.9)
159 (64.1)

40 (16.1)
165 (66.3)
44 (17.7)
60 (24.1)
163 (65.5)
26 (10.4)
118 (47.6)
130 (52.4)
231 (92.8)
3.7 (2.9)

0.1-16

4.2 (4.0)

0-21

5.3 (2.2)
6.2 (2.5)

1-10
1-10

138 (55.4)
21 (8.4)
27 (10.8)
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Thirteen women (5.2%) experienced the ECV attempt as not painful (VAS score 1),
including 12 women with a successful ECV and one with a failed attempt. Eleven women
(4.4%) experienced extreme pain (VAS score 10), being all in the failed ECV group (9.9%).
The highest reported pain score in the group with successful ECVs was 9 (n = 5, 3.6%).
Within the group with successful versions (n = 138), women with a high score on EDS
(EDS ≥10, n = 15 (11%)) reported more pain than women with a lower EDS score (Mean
[SD]: 6.6 [2.5] versus 5.1 [2.4], p = 0.03). The percentage of women with a high EDS
score was also 11% (n = 12) in the group with failed ECVs (n = 111), but no significant
difference in pain perception was found within this group (p = 0.17).
Extreme fear of ECV (VAS score 10) was reported by 0.9% of the women with a failed
ECV, and 2.2% of the women with a successful ECV. No fear (VAS score 1) was reported
by 8.0% of the women with a successful version, compared with 5.4% in the failed ECV
group. Fear of ECV did not significantly differ between the groups.
Table 2. Relation between several characteristics and pain perception of ECV (N = 249).

Variable
Demographic variables
Age
High educational level
Obstetric features
Higher parity
Previous miscarriage in life
Frank breech
Amniotic Fluid Index (>10)
Anterior placenta
Gestational age at ECV
ECV related variables
Engagement of breech
Palpable head
Weak uterine tone
Strong abdominal muscles
Duration of ECV (in minutes)
Success ECV
Psychological variables
Depression earlier in life
Fear of ECV
EDS score before ECV
EDS ≥ 10 (indication of
depression before ECV)

Pearson
correlation

Student’s
One-way
t-test
ANOVA (df=2)

r = -0.13
r = -0.23
r = -0.05

t = 0.85
t = -2.17
t = 2.76
t = 1.40
-

F = 1.26
-

<0.001 **
0.40
0.03 *
<0.01 **
0.16
0.46

r = 0.36
-

t = -5.39
t = 4.23
t = -8.15

F = 10.66
F = 3.48
-

<0.001
<0.001
<0.001
0.03
<0.001
<0.001

r = 0.23
r = 0.12
-

t = -1.73
t = 2.34

-

EDS: Edinburgh Depression Scale 18
* significant at 0.05 level (two-tailed), ** significant at 0.01 level (two-tailed)

80

p
0.04
0.29

*

**
**
**
*
**
**

0.09
<0.001 **
0.06
0.02 *
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A possible relation between several demographic, obstetric and psychological variables
and pain scores were analysed as shown in Table 2. The variables age, parity, type of
breech, AFI, engagement of breech, palpability of foetal head, uterine tone, abdominal
muscle strength, duration of ECV, success of ECV, depression, and fear of ECV were
significantly related to pain perception in the univariate analyses (Table 2).
The variables were subsequently entered into a multivariate linear regression analysis
(enter method) with perception of pain as dependent variable (Table 3). In the first step,
ECV outcome was entered into the regression model (Table 3). In a second step, we
entered duration of ECV as a confounder. Subsequently, in a third step we entered the
‘psychological’ confounders: fear of ECV and EDS score before ECV. In the last step we
entered the obstetric and ECV related features.
Table 3. Multivariate linear regression analysis with pain perception after ECV (N = 249).

Variables
Step 1
Success ECV
Step 2
Success ECV
ECV duration
Step 3
Success ECV
ECV duration
Fear of ECV
Depression (EDS ≥ 10)
Step 4
Success ECV
ECV duration
Fear of ECV
Depression (EDS ≥ 10)
Higher parity
Frank breech
AFI
Engagement of breech
Palpable head
Weak uterine tone
Strong abdominal muscles

B

SE B

β

p

2.26

0.28

0.46

<0.001 **

1.86
0.17

0.30
0.05

0.38
0.20

<0.001 **
0.002 **

1.80
0.17
0.19
0.99

0.30
0.05
0.06
0.44

0.36
0.19
0.17
0.13

<0.001 **
0.001 **
0.002 **
0.03 *

1.37
0.16
0.18
1.03
-0.21
0.11
-0.22
0.35
-0.46
-0.52
-0.21

0.34
0.05
0.06
0.46
0.22
0.31
0.29
0.33
0.52
0.30
0.29

0.28
0.19
0.16
0.13
-0.06
0.02
-0.04
0.07
-0.05
-0.12
-0.05

<0.001 **
0.002 **
0.004 **
0.02 *
0.33
0.71
0.44
0.29
0.38
0.09
0.46

5

R² = 0.21 for step 1 (p < 0.001), ∆R2 step 2 = 0.03 (p = 0.002), ∆R2 step 3 = 0.06 (p <0.001), ∆R2 step 4 = 0.03 (p =
0.21), total R2 = 0.33, Cohen’s f² = 0.49 (large effect size).
* significant at 0.05 level, ** significant at 0.01 level
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As shown in Table 3, this model explained 33% of the variance in pain perception with
a large effect size (f²) of 0.49 23. The factors which were significantly and independently
related to pain perception were: success of ECV (p <0.001), duration of ECV (p = 0.002),
fear of ECV (p = 0.004) and depression according to EDS score (p = 0.02).

DISCUSSION
The aim of the current study was to examine possible determinants of pain perception
of ECV. As expected, pain perception was significantly higher when the ECV attempt
had failed. Recent literature confirmed the importance of ECV outcome in relation to
pain perception6,24. The importance of outcome and/or results on the process of pain
perception might be explained in the third stage of the pain model as mentioned
earlier. In this third stage the pain sensation is cognitively mediated by the context and
individuals’ beliefs, attitudes and reflections, and is balanced against the possible benefit
of the painful process. Rewarding or disappointment of ECV outcome may interfere with
the pain process here. ECV outcome, success or failure, influences emotion regulation;
the neural, cognitive and behavioural processes that sustain, amplify, or attenuate
emotional arousal and the associated feeling, cognitive and action tendencies25.
Rewarding and reassurance after success will attenuate the perception of pain intensity
after the ECV is finished, while vice versa, disappointment (after failed ECV) increases
pain perception and other negative emotions13,25,26.
Although ECV outcome was proved to be the strongest predictor of pain perception,
results of this study showed that psychological factors such as depression and fear
of ECV have a significant contribution in explaining pain intensity. Depression and
fear of ECV were found to be more important than obstetrical factors in explaining
pain perception. Negative emotional states (for example caused by depression and/
or anxiety) are risk factors to increase the likelihood of pain onset or exacerbation26. A
person’s emotional state may also influence memory for pain, with higher initial levels
of anxiety leading to overestimation of the pain26,27. A score of 10 or more on the EDS,
measuring symptoms of depression, pointed out a unique contribution in explaining
pain perception of ECV, which was not the case for ECV related obstetric variables
like abdominal muscle tension and uterine tone. This might be explained by studies
showing that alleged uterine tone and muscle tension influence the effectiveness of ECV
attempts28.
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The strength of the study is that the sample of women in this study is fairly
representative. Parity distribution in this study was comparable with distribution
in general breech population; 67% nulliparous in this study and 61% found in
literature29,30. Furthermore, the scores on the EDS questionnaire in this group of 249
third trimester pregnant women (average gestation of 36 weeks) (Mean [SD] = 4.3 [4.0])
were comparable with the EDS scores in a recent study with 845 pregnant women of
the general population at 36 weeks of gestation20 suggesting that the women who
participated in ECV were no different with regard to psychological parameters. The
pain scores as reported in ECV procedures were also comparable with previous studies.
Mean and median VAS scores of pain perception were found to be between 5.5 and 6.8
in recent literature6,10,24,31-33 where the mean VAS score of 6.2 found in this study is within
that range. Another strength of this study includes the large sample size of pregnant
women from one obstetric clinic. All ECVs were performed by two trained obstetricians
together, eliminating the operator-bias.
A limitation of the current study is the absence of data of women who refused ECV
(approximately 13% in this study), as other studies showed a substantial proportion of
women declining ECV because of fear of the procedure8,10,12. It might be suggested that
the most anxious women did not participate in this study. However, as mentioned above,
the EDS scores in this study were similar to the mean values found in the large cohort of
third trimester pregnant women of the general population and it has been reported that
the EDS also assesses symptoms of anxiety34. This makes it less likely that most anxious
women did not participate. Another limitation might be the measurement of ‘fear of
ECV’ with one question on a 10-point VAS. However, the VAS is commonly used to assess
pain intensity21,22 and is also found to be useful and valid in assessing fear of medical
interventions35,36. The fact that only Dutch-speaking women who were able to fill in the
questionnaires were included is another limitation of this study. Therefore, findings may
not be generalisable to the general population including different ethnic minorities.
Clinical relevance of pain during ECV is reflected by the group of women (25-30%) with
a foetus in breech position that choose not to undergo ECV, but to have a planned
Caesarean section. Knowledge and expectations about ECV, pain, and consequences
with regard to mode of delivery vary among pregnant women 9,37-39. The diagnosis of
breech presentation should not be treated as a commonplace event, and the decision
regarding ECV should be the result of shared decision-making with a well-informed
patient39. To promote a better decision-making, Nassar et al. developed an ECV-decision
aid for women with breech presentation38. Furthermore, it is important to take into
account maternal mood state. By paying attention to symptoms of depression, fear of
ECV and other indicators of psychological vulnerability, the role of care providers goes
beyond information on the risk and benefits of ECV and modes of delivery39.
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Paying attention to pain during ECV is important because it influences patient’s quality
of life and the decision-making process concerning mode of delivery, as patients listed
pain as the most important barrier to opt for an ECV attempt10,11.
As failure of ECV was the strongest predictor of high levels of perceived pain, increasing
the success rate would be an effective way to decrease levels of pain in the total
ECV population. There is an important contribution of practitioner performance in
the success rate of ECV. According to practitioner skills, there is a learning process
associated with performing ECV. Analysis of 80 consecutive ECV cases performed by
one obstetrician without previous ECV experience showed that the learning curve for
ECV is sharp in the beginning, and flattens after 20 cases40. Furthermore, Kuppens et
al. showed that routine-based practice in a regular experts team, working according
to a standardised protocol for ECV, increased the success rate of ECV41. Furthermore,
deliberate practice and routine-based application in practice is required for acquisition
of expert performance and to maintenance professional skills42.
Because psychological determinants (although to a lesser degree) also predicted ECV
pain perception, it might be suggested to use interventions that have shown to reduce
fear of pain: relaxation, mindfulness, yoga, acupuncture, neurolinguistic programming
(NLP), or hypnosis43. However, results of hypnotherapy in ECV are not unequivocal,
and a recent study of Guitter et al. testing the effectiveness of hypnosis in ECV found
neither reduction in pain intensity nor improvement of success rate24. Mindfulness
training was found to increase pain tolerance44 and showed a relative reduction in pain
perception during pregnancy, when started early in pregnancy45. Furthermore, positive
effects of mindfulness have been reported on psychological well-being, quality of
life, psychological distress, and symptoms of anxiety and depression46,47. Therefore, it
might be hypothesised that mindfulness training reduces pain sensation during ECV by
increasing pain tolerance, and reducing symptoms of depression, which was found to be
independently related to pain perception in the current study.
In conclusion, this study shows that a failed ECV is the strongest predictor of pain
perception of an ECV attempt. Subsequently, psychological factors like depression and
fear of ECV play a role in explaining perception of pain intensity. Apart from outcome
and the duration of an ECV attempt, other obstetrical or ECV related factors did not
have a significant impact on pain perception. Due to the painful experience and the
importance of outcome, ECV should only be attempted in institutions with experienced
practitioners and with careful attention to the way a woman is coping with the ECV
attempt.
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ABSTRACT
Background: The HAPPY study is a large prospective longitudinal cohort study in
which pregnant women (N ≈ 2,500) are followed during the entire pregnancy and the
whole first year postpartum. The study collects a substantial amount of psychological
and physiological data investigating all kinds of determinants that might interfere with
general well-being during pregnancy and postpartum, with special attention to the
effect of maternal mood, pregnancy-related somatic symptoms (including nausea and
vomiting (NVP) and symptoms of carpal tunnel syndrome), thyroid function, and human
chorionic gonadotropin (HCG) on pregnancy outcome of mother and foetus.
Methods: During pregnancy, participants receive questionnaires at 12, 22 and 32 weeks
of gestation. Apart from a previous obstetric history, demographic features, distress
symptoms, and pregnancy-related somatic symptoms are assessed. Furthermore,
obstetrical data of the obstetric record form and ultrasound data are collected during
pregnancy. At 12 and 30 weeks, thyroid function is assessed by blood analysis of thyroid
stimulating hormone (TSH), free thyroxine (FT4) and thyroid peroxidase antibodies
(TPO-Ab), as well as HCG. Also, depression is assessed with special focus on the two
key symptoms: depressed mood and anhedonia. After childbirth, cord blood, neonatal
heel screening results and all obstetrical data with regard to start of labour, mode of
delivery and complications are collected. Moreover, mothers receive questionnaires at
one week, six weeks, four, eight, and twelve months postpartum, to investigate recovery
after pregnancy and delivery, including postpartum mood changes, emotional distress,
feeding and development of the baby.
Discussion: The key strength of this large prospective cohort study is the holistic
(multifactorial) approach on perinatal well-being combined with a longitudinal
design with measurements during all trimesters of pregnancy and the whole first year
postpartum, taking into account two physiological possible markers of complaints and
symptoms throughout gestation: thyroid function and HCG. The HAPPY study is among
the first to investigate within one design physiological and psychological aspects of
NVP and carpal tunnel syndrome symptoms during pregnancy. Finally, the concept of
anhedonia and depressed mood as two distinct aspects of depression and its possible
relation on obstetric outcome, breastfeeding, and postpartum well-being will be studied.
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BACKGROUND
ANTENATAL PHYSICAL AND MENTAL WELL-BEING
Pregnancy is a period during which women face a substantial number of physiological
changes of the body, commonly together with psychological changes. These changes
often result in complaints and symptoms which are typical to pregnancy. There are two
important pregnancy-related complaints or symptoms that are frequently observed and
regarded as consequences of substantial hormonal changes during gestation: nausea,
vomiting and symptoms of carpal tunnel syndrome.
Nausea and vomiting during pregnancy (NVP) is a common phenomenon (50-80%
of pregnancies with variable severity1) and has been related to both psychological
and physiological factors, including high levels of the hormone human chorionic
gonadotropin (HCG) and thyroid hormone levels. In its extreme form, NVP or ‘morning
sickness’ can manifest itself as hyperemesis gravidarum, a potentially life threatening but
rare condition (0.5-2%) which is characterised by nausea, vomiting, severe dehydration
and weight loss resulting in hospitalisation2. Although most cases of hyperemesis
gravidarum are related to extremely high titres of HCG (>200,000 IU/l), there have
been some reports that high levels of maternal thyroid hormone (FT4) or low levels of
thyrotropin (TSH) often reported as thyrotoxicosis might also predispose to more severe
symptoms of NVP3. However, studies that investigated in one design both HCG and
thyroid function, as well as psychological background features of NVP, have not been
reported.
Carpal tunnel syndrome is common during gestation and occurs because of
compression of the median nerve in the wrist in one or both hands, leading to a
tingling sensation, numbness and sometimes pain. Especially hormonal changes4,
and fluid retention4,5 have been suggested as contributing factors to development of
carpal tunnel syndrome in pregnancy. Carpal tunnel syndrome occurs most frequently
during the third trimester of pregnancy and a majority of women have symptoms that
are severe enough to affect hand function and sleep6, resulting in impaired quality
of life7,8. Accurate data of prevalence rates are difficult to find in the literature and
vary substantially (1-60%)9-11. This is mainly explained by the fact that most women
do not report the symptoms, physicians do not ask for them and – possibly due to
the conservative attitude towards treatment during pregnancy – most women with
(substantial) symptoms of carpal tunnel syndrome do not receive electrodiagnostic
examination12. However, the Boston Carpal Tunnel Questionnaire (BCTQ)13 has
shown to be a highly reliable and sensitive self-rating questionnaire for carpal tunnel
syndrome14,15. Moreover, it is a user-friendly instrument which can easily be used during
pregnancy to assess the occurrence of carpal tunnel syndrome. An underactive thyroid,
called hypothyroidism, has been long time reported to be associated with increased
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risk of carpal tunnel syndrome. In a systematic review16, the pooled odds ratio of
hypothyroidism patients of carpal tunnel syndrome was 1.4 indicating a 40% higher
prevalence rate of carpal tunnel syndrome in patients with hypothyroidism compared
to healthy controls. Hypothyroidism might produce alterations of fluid balance and
peripheral tissue oedema resulting in nerve compression in the carpal tunnel. A possible
relation between symptoms of carpal tunnel syndrome and thyroid function during
gestation has not been reported in the literature yet.
Apart from these physiological changes, a considerable proportion of pregnant women
experiences psychological distress, varying from pregnancy-related worries to general
symptoms of anxiety and depression. The occurrence of distress during pregnancy
is subject to much debate: is there an increasing number of women suffering from
depression and anxiety throughout gestation? The literature is inconclusive, mostly
because there are very few studies that repeatedly assessed anxiety and depression.
Most studies measured these symptoms only once during pregnancy, a few studies
twice, but the systematic review of Bennett et al. and the review of Alder et al. found
no appropriate studies that assessed symptoms of depression and anxiety during all
trimesters of pregnancy17,18. Furthermore, some researchers suggested symptoms of
depression and anxiety to be stable throughout pregnancy19, while others stated that
maternal mood and well-being fluctuate across pregnancy20. With regard to depression,
there is growing awareness that the two key symptoms of depression (depressed mood
and anhedonia) are two distinct entities with possibly different impact on health21,22.
Depressed mood is more and more regarded as a state, while anhedonia is regarded
as a trait factor of depression. Although this distinction has become increasingly
apparent in psycho-cardiology23,24 (it is especially anhedonia that has been related
to poor cardiovascular outcome rather than depressed mood24), this concept has
hardly been investigated in perinatal research. As a consequence, conflicting data
have been reported on a possible relation between antenatal mood problems and
obstetric outcome. The review of Dunkel Schetter and Tanner25 concluded that anxiety,
depression and stress during pregnancy are related to obstetric complications and
adverse pregnancy outcomes, like preterm birth and low birth weight. However, a
meta-analysis in 2007 with 50 studies found no significant evidence of an association
between symptoms of anxiety during pregnancy and adverse perinatal outcomes26,
and a more recent meta-analysis with 35 studies found a significant but negligible to
small relationship between stress during pregnancy and negative birth outcomes27.
These conflicting findings are mainly to be explained by poor methodology: regarding
definition and assessment of distress, no repeated assessments during pregnancy, and
lack of adequate sample power. Further research on depression, anxiety, and stress in
the different stages of pregnancy (with special attention to the concept of anhedonia) is
therefore required, to investigate a possible relationship with adverse birth outcomes.
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Literature also shows distress during pregnancy to be related to increased request of
epidural analgesia during labour28,29. In the Netherlands, only a minority of women asks
for epidural analgesia during delivery, although this number is increasing: from 6% in
2004 to 18% in 201230,31. On the other hand, epidural analgesia has been associated
with increasing numbers of instrumental delivery (hormonal stimulation because of
weakening of contractions, or ventouse)32. Studies, evaluating whether the request of
epidural analgesia is related to pregnancy-related distress and whether the changes
in distress over time influence the request of epidural analgesia, have hardly been
published.
Concerning the long-term effects, there is growing evidence that pregnancy distress
might interfere with infant development and there are studies showing long-term
effects of maternal distress throughout the childhood and adolescence33,34.

MATERNAL AND FOETAL THYROID FUNCTION DURING PREGNANCY
Adequate maternal thyroid function is extremely important during pregnancy, not
only for the developing foetus but also for optimal obstetric outcome. Up to 10% of
the women of fertile age have antibodies against thyroid peroxidase enzyme (TPOAb). The TPO-Ab are involved in the autoimmune thyroiditis process resulting in an
inactive thyroid. These women have a 4 fold increased risk for abortion and a 15-20
fold increased risk to develop postpartum thyroid dysfunction35,36. Impaired thyroid
function – especially high TSH referring to subclinical hypothyroidism – has been
related to preterm birth, intrauterine growth restriction (IUGR), small for gestational
age (SGA), and pre-eclampsia37. Maternal thyroid hormone is especially important for
the developing central nervous system of the foetus. However, as shown in a recent
review, most studies looking at foetal outcome and maternal thyroid function did not
use intra-uterine foetal parameters to evaluate the central nervous system development,
such as ultrasound data38. In the Netherlands, as part of antenatal screening, every
pregnant woman receives a standardised and extremely well protocolised ultrasound
(SEO) at 20 weeks of pregnancy. During this ultrasound, the foetal central nervous
system is a special focus of interest including assessments of ventricle size, cerebellum
size, and spine development. Also the femur length, abdominal circumference, head
circumference, and biparietal diameter are measured as objective parameters of foetal
growth. There are very few data on the relation between maternal thyroid function
and the ultrasound data. Moreover, maternal thyroid dysfunction has been related to
abnormal foetal position such as breech and problematic cephalic position, both in turn
related to obstetrical complications39,40. Also, thyroid dysfunction in general – during
pregnancy and the postpartum period – has been related to mood disorders41,42. The
mechanisms behind these associations are unclear. This is partly to be explained because
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some associations have been found in large epidemiological studies that were not
intended to investigate a specific role of thyroid dysfunction on obstetric outcome and
as a consequence a substantial number of confounders were not taken into account43.
Other studies with an adequate design suffered from poor epidemiological power (few
cases of thyroid dysfunction and obstetric complications)44. Large prospective studies in
which thyroid function and psycho-social characteristics have repeatedly been assessed
during pregnancy are scarce. Moreover, adding a biological variable (thyroid function)
to a model with predominantly psychological variables (maternal depression and
anxiety during pregnancy), may elucidate on the multifactorial origin of impaired infant
development as has been published before by our research group45,46.
THE EARLY POSTPARTUM PERIOD

Neonatal thyroid function
After birth, there is a neonatal TSH surge to stimulate neonatal thyroid function in
order to start brown fat production for thermogenesis. The umbilical blood vessels
are thought to accurately reflect neonatal thyroid function before the TSH surge starts
and assessment of thyroid function in the umbilical cord will reflect maternal thyroid
hormone function during the last trimester47,48. As in most Western countries, in the
Netherlands, there is a nationwide congenital screening program of neonatal thyroid
function between three to five days postpartum. Until now, little is known about the
relation between maternal thyroid hormone levels in pregnancy, umbilical cord levels,
and neonatal heel screening results. Within the HAPPY study, pairs of maternal and
neonatal thyroid data will be sampled to investigate whether poor maternal thyroid
function has neonatal thyroid function consequences. From previous research in the
same area it is known that because of logistic difficulties (home delivery, referral during
labour from home to hospital, delivery in different hospitals) in about 70% of the
participating women umbilical cord blood will be obtained47.
MATERNAL WELL-BEING AND INFANT DEVELOPMENT DURING THE POSTPARTUM
PERIOD
Up until now, it is unknown how long the period lasts that a woman normally needs
to recover from pregnancy and delivery. Similar to pregnancy, there is hardly any
insight into complaints and symptoms that occur during the postpartum recovery
period: what are typical complaints and symptoms for this period, how long does
it last, when does it end, is it related to feeding sessions at night, or to complicated
delivery? As a consequence, many physiological signs and symptoms which seem to
be typical for the postpartum period (cognitive and sleeping problems) are incorrectly
related to postpartum depression, which is generally regarded as a stigmatizing
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condition. Postpartum mood disorders mostly refer to postpartum blues (occurring
in 40% to 80% of the women preferentially during the first postpartum week) and
postpartum depression with prevalence between 13-19%49. The negative effect of
(especially ‘chronic’) maternal depression on the developing child has extensively been
described50-53. Depressed mothers may become apathetic, emotionally withdrawn,
and unresponsive to their offspring52, while the first months of the baby’s life are the
‘sensitive period’ for the mother-child bonding53. Maternal postpartum depression
is harmful to the development of the baby, whose early socialization, cognitive
development, and speech acquisition are largely in mother’s hands52. However, research
that assesses maternal distress on a regular basis during pregnancy and during a
substantial period of time during the postpartum period is scarce. Furthermore, it is
interesting to investigate possible differences between the impact of distress at different
time points during gestation (first versus third trimester) on infant development.

Breastfeeding
The WHO and UNICEF have rather strict criteria defining optimal patterns of
breastfeeding: 1) early initiation of breastfeeding within one hour of birth; 2) exclusive
breastfeeding for the first six months of life; and 3) the introduction of nutritionallyadequate and safe complementary (solid) foods at six months together with continued
breastfeeding up to two years of age or beyond54. However, many infants and children
do not receive optimal feeding. For example, only about 38% of infants aged up to
six months worldwide are exclusively breastfed54. In the Netherlands, about 75% of
the women start breastfeeding after childbirth but almost half of them has stopped
within the first three months postpartum and less than 25% still breastfeed at six
months postpartum55,56. In Norway and Sweden, more than 95% of the women start
breastfeeding and 67-80% of these Scandinavian women still breastfeed at six months
postpartum57,58. Determinants that predict start and continuation of breastfeeding are
of multifactorial origin including educational level, socioeconomic status, marital status,
partner involvement, and maternal distress during gestation and postpartum59. Also,
facilities at work to breastfeed60 and the perceived milk supply61 influence the duration
of breastfeeding. When women are depressed during pregnancy, they are less likely to
initiate or to maintain breastfeeding62,63. However, the relation between postpartum
depression and breastfeeding remains equivocal63. There is still the dispute whether
women who discontinue breastfeeding are at increased risk for postpartum depression
or vice versa: are women with postpartum depression at risk of poor breastfeeding
‘behaviour’? It is important to detect women who experience difficulties with the
challenges of breastfeeding (e.g. low milk production, infant weight loss while being
exclusively breastfed, etc.) despite their willingness and continuous efforts to try to
breastfeed their infants. Antenatal intervention techniques (including involvement of the
partner in decision making) can increase the likelihood to breastfeed64.
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Moreover, the effect of epidural analgesia during labour on the start and continuation
of breastfeeding during the early postpartum week is poorly understood. A recent study
showed a 26% increased risk of not initiating breastfeeding after epidural anaesthesia
in primiparous women who delivered vaginally65. Similarly, it has long been noticed that
oxytocin also has an impact on the central nervous system, and oxytocin and vasopressin
are hypothesised to integrate social information into attachment processes. There is
growing evidence that oxytocin might be useful as an antipsychotic drug in the future.
These days, synthetic oxytocin is the most common medical intervention in childbirth,
despite the great variety of plausible side effects66. There are theoretical reasons to
test whether the increasing incidence of breastfeeding difficulties and the earlier than
desired cessation of breastfeeding are related to the use of synthetic oxytocin during
labour66. A recent study from Spain showed an odds ratio for bottle-feeding of 1.45 (95%
CI 1.29-1.64) and of 2.29 (95% CI 1.41-3.74) for withdrawal of breastfeeding at three
months in those women who received oxytocin during labour66. However, because
oxytocin is often given in case of weakness of contractions which occurs frequently in
women who ask for epidural anaesthesia, this request being partly to be explained by
psychological characteristics, it is obvious that investigating a possible relation between
oxytocin use and breastfeeding patterns needs a multifactorial design.

STUDY OBJECTIVES AND HYPOTHESES
The HAPPY study (Holistic Approach to Pregnancy and the first Postpartum Year)
contains several aims with regard to both pregnancy and the postpartum period. The
primary aim of HAPPY concerning pregnancy is to measure the prevalence and changes
in pregnancy-related complaints and symptoms over time, with special focus on NVP
and carpal tunnel syndrome. Both a psychological and a physiological model will be
tested to explain the variance of (severe) NVP and symptoms of carpal tunnel syndrome
(Figure 1).
Also, the occurrence of maternal distress (anxiety and depression) is assessed during
different trimesters. Secondly, the changes in thyroid function are measured over time
during pregnancy and we will investigate a possible independent effect of thyroid
dysfunction on foetal development as assessed by a standardised ultrasound protocol
at 18-22 weeks of gestation. Moreover, a possible independent effect of thyroid
dysfunction on maternal mood will be investigated as well as on obstetric outcome
including abnormal foetal position at term, the prevalence of preterm birth (<37 weeks
of gestation) and its possible causes such as preterm premature rupture of membranes
(PPROM), the occurrence of pre-eclampsia and other obstetric complications.
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Thyroid functioning
(TSH, FT4, TPO-Ab)

Psychological distress

Pregnancy related symptoms

(anxiety, depression)

(NVP, carpal tunnel syndrome)

HCG

Figure 1. Multifactorial model with hypothesised associations between physiological and
psychological factors during pregnancy

6

Apart from collecting observational data, the following hypotheses will be tested:
•

Both physiological (HCG and thyroid hormone) and psychological parameters
predict the occurrence of (severe) NVP symptoms

•

Women with suboptimal thyroid function (reflected by high TSH levels) are
at particular risk of developing (severe) symptoms of carpal tunnel syndrome
during the last trimester

•

Women with high TSH and/or high titres of TPO-Ab during early gestation are at
particular risk for poor foetal neurologic development assessed by ultrasound at
20 weeks of gestation

•

Women with subclinical hypothyroidism are at risk of developing pre-eclampsia,
intrauterine growth restriction, small for gestational age and preterm birth

•

Chronic depression during gestation is predominantly to be explained by
anhedonic symptoms at baseline (first trimester) rather than depressed mood

•

It is the anhedonic mood rather the depressed mood of the concept of
depression that interferes with poor obstetric outcome

•

Distressed women in particular ask for epidural analgesia at delivery.

97

Chapter 6

With regard to the postpartum period, the primary aim is to investigate the effect of
chronic depression during pregnancy on postpartum recovery. Secondary outcome is
the impact of thyroid autoimmune disease on postpartum depression. Tertiary outcome
is the relation between psychological determinants and initiating and continuation
of breastfeeding. The following hypotheses have been developed regarding the
postpartum period:
•

Women with an auto-immune compromised thyroid function (as reflected by
the presence of elevated titres of TPO-Ab assessed during pregnancy) are at risk
of developing postpartum depression

•

Within the concept of depression, it is anhedonia rather than depressed
mood assessed during pregnancy that predicts the occurrence of (chronic)
postpartum depression

•

Women with high levels of distress during pregnancy and postpartum are at risk
of poor breastfeeding figures (both starting and continuation)

•

Women who receive epidural analgesia during labour are at risk of poor
breastfeeding figures during the first postpartum week.

METHODS
DESIGN AND SETTING
The HAPPY study is a population-based prospective longitudinal cohort study from early
pregnancy up to the end of the first postpartum year. The HAPPY study is conducted in
South-East Brabant (southern part of the Netherlands), in the Eindhoven area. SouthEast Brabant is defined as semi-rural and about 7,000 babies were born in this area in
2012. Seventeen community midwife practices (consisting of 55 midwives) consented
to participate in the recruitment of participants. Furthermore, the two obstetric
departments of two large hospitals in the area collaborate. The care providers of the
obstetric departments collect umbilical cord blood after delivery and provide the fully
completed obstetric record forms for data analysis after written informed consent of
the participants. The Primary Care laboratory of Eindhoven (Diagnostiek voor U) is
responsible for collection of the blood samples and the ultrasounds. The Laboratory
of clinical chemistry and haematology of the Máxima Medical Centre Veldhoven is
responsible for analysis of TSH, FT4, TPO-Ab and HCG and storage of the blood samples.
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RECRUITMENT
Dutch-speaking Caucasian women (or third generation women of other ethnic groups)
who have their first prenatal visit between January 2013 and September 2014 are
eligible to participate in the study from the early beginning of their pregnancy. Exclusion
criteria in this study are: gemelli pregnancy (or higher order pregnancies), endocrine
disorder, use of thyroid medication, severe psychiatric disease (schizophrenia, borderline,
or bipolar disorder), HIV, drug or alcohol addiction problems, or any other disease
resulting in treatment with drugs that are potentially adverse for the foetus and need
careful follow-up during pregnancy. Eligible pregnant women (and their partner) receive
written and oral information about the study at their first prenatal visit. Recruitment
takes place by the midwives of 17 primary care community midwife practices in the area
of South-East Brabant, from January 2013 until September 2014.
The Dutch obstetric care system is organised in primary care - represented by
independent midwives providing care to women with low-risk pregnancies - and
secondary care, represented by hospital midwives and gynaecologists who are
responsible for high-risk pregnancies. Management of 84% of all pregnant women
starts in midwifery practices31. The other 16% are high-risk. The high-risk population
consists of women with gemelli pregnancy or with chronic diseases such as diabetes,
thyroid dysfunction, hypertension, or psychiatric disorders; all exclusion criteria for
participation. As 84%31 of all pregnant women will have at least one prenatal visit in
a primary care midwifery practice (usually a first antenatal control between six to ten
weeks of gestation), recruitment takes place by the primary care community midwives.
If women decide to participate, written informed consent is obtained. During regular
blood assessments (10-12 weeks and 26-30 weeks of gestation), an additional tube of
blood is withdrawn for thyroid function and HCG analysis. This means that no additional
interventions are needed. Written informed consent includes participation in the study
and inclusion of all obstetric data from the medical record form of the community
midwife and obstetrician (including ultrasound data), a detailed delivery description and
neonatal condition, and data of baby screening (heel prick test).
The HAPPY study is approved by the Ethical Board of Tilburg University (with special
attention to the type of questionnaires that are used) and has been evaluated by the
Medical Ethical Committee of the Máxima Medical Centre Veldhoven. Because all
additional blood samples were obtained during regular blood assessments as part of
regular obstetric care, the board confirmed that no additional approval of a medical
committee was needed.
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SAMPLE SIZE CALCULATION
The total amount of pregnancies in the area of the 17 community midwife practices is
about 5,000 per year. With 10-15% non-Caucasian, 10-15% early abortion rate and 1.7%
gemelli pregnancies, approximately 3,700 pregnant women will be eligible annually.
Based on previous pregnancy-related research experiences of the last 20 years in this
area, the response rate is expected to be high (70%) especially when no additional blood
tests or interventions have to be performed. This will result in about 2,600 inclusions
annually. During pregnancy, the rate of women moving outside the area is in general low
which means that a number of 2,500 women are expected to finish the study protocol
until delivery. After a pilot period of three months followed by a running-in period of
three months, it is estimated that all midwife practices will collaborate within six months.
Therefore, the period of recruitment will take about 18 months to include 2,600 women.
Because different types of events with different prevalence rates might interfere with the
sample size needed for appropriate statistics, the number of 2,500 women is estimated
to meet the standard epidemiological criteria. With 2,500 participants, the following
numbers of abnormal events are estimated to be found: 108 women with a foetus in
breech position (4.3%)31, 185 preterm births (7.4%)31, 450 women (18%)67 will develop
depression during pregnancy and 325-475 women (13-19%) will develop postpartum
depression49,67 during the first postpartum year. According to thyroid function, we will
find 200 (8%) women with elevated titres of TPO-Ab and 100 with TSH > 2.5 IU/l36. These
numbers will allow statistical analysis with sufficient power. According to Pocock68, with
an expected prevalence rate of 4-10% (breech, preterm birth, TPO antibodies, TSH > 2.5),
a significance level of 5% and a power of 80%, 1,500-2,140 women need to be included
(depending on the expected prevalence rate). In order to anticipate on (low) drop out,
2,600 women will be included.

DATA COLLECTION
Questionnaire assessments during pregnancy are planned in each trimesters of
pregnancy (T1-T3, Figure 2). Participants receive the questionnaires by postal mail or
internet according to the woman’s personal choice. If a woman does not respond within
one week, a researcher of the study team, will call her to inform whether she received
the questionnaire and check her email or postal address if this was not the case. After
checking the contact information, the women will receive a reminder email (or reminder
call). If a woman does not respond – despite having received a written informed
consent – she is regarded as lost to follow-up. If obstetric data that are collected by
questionnaires during pregnancy are missing (parity, previous abortion e.g.) these data
will be collected from the parturition record form which contains all relevant obstetric
data.
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1st blood sample
+ 12 wk ultrasound

X

1st visit midwife

first trimester

T1
12 wks

ultrasound
at 20 wks

X

X

T2
22 wks

second trimester

cord
blood

2nd blood sample

X

T3
32 wks

X

childbirth

third trimester

Figure 2. Timetable of assessments during pregnancy

Apart from a previous obstetric history, the questionnaires include demographic
features, assessment of distress symptoms and somatic symptoms which are frequently
mentioned during physiological gestation. During pregnancy, the obstetrical data from
the obstetric record form and ultrasound data (at 12 and 20 weeks of gestation) are
collected.
Furthermore, at standardised blood assessment around 10-12 weeks and 26-30 weeks
of gestation an additional tube of blood is withdrawn for thyroid function assessment
and HCG analysis. If collection of an additional tube of blood fails, these data (thyroid
parameters and HCG) will be regarded as missing, because the study protocol does not
allow to perform an additional venipuncture.
After childbirth, all obstetrical data with regard to start of labour, mode of delivery
and complications are collected. Moreover, cord blood is collected after cutting of the
umbilical cord, to be used for neonatal thyroid function assessment, which accurately
represents foetal thyroid function. Since the additional tube of blood is drawn during the
regular blood assessment (which already needs a venipuncture), and the umbilical cord
and the placenta normally are thrown away for destruction after birth, it can be stated
that there are no additional interventions performed to either mother or the new-born
baby within the HAPPY study.
In the postpartum period, questionnaire assessments have been planned at one and six
weeks and at four, eight, and twelve months postpartum (T4-T8, Figure 3).
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childbirth

X
T4
1 wk

X
T5
6 wks

X
T6
4 months

X
T7
8 months

X
T8
1 year

Figure 3. Timetable of assessments during the first postpartum year

MATERIALS/MEASURES

Obstetric history, perinatal measures and obstetrical outcomes
The obstetric record form which is standardised in our country is used to collect all
relevant data of pregnancy and delivery from the community midwife and/or the
obstetrician. Obstetric data like blood pressures during pregnancy, gestational age at
birth, usage of anaesthesia, mode of delivery, duration of labour, complications, and
birth weight are carefully assessed by the care providers.

The standardised 20 weeks ultrasound (SEO)
The following data – assessed during the 20 weeks ultrasound – are used in HAPPY: the
biparietal diameter, ventricle size, cerebellum size, and femur length. Data of ultrasounds
performed at other time points during gestation are also collected.

Blood analysis of thyroid function and HCG
TSH, FT4, TPO-Ab, and HCG are measured in Li-heparin plasma using
electrochemoluminescence assays (Cobas®e 601, Roche Diagnostics, Mannheim
Germany). The non-pregnant reference range of TSH is 0.4-4.0 mU/L, of FT4 10.0-24.0
pmol/L, and of TPO-Ab < 35 kU/L. The reference ranges of TSH and FT4 at the first and
third trimester will be defined in TPO-Ab negative women using the 2.5th and 97.5th
percentiles as lower and upper limit of normal thyroid function.

Questionnaires
At eight time points during the period between 12 weeks of gestation and 12 months
postpartum, the participants receive several questionnaires as shown in Table 1.
To measure pregnancy-related emotional distress, the 16-item Tilburg Pregnancy
Distress Scale (TPDS)69 with subscales ‘negative affect’ and ‘partner involvement’ is
assessed at each trimester of pregnancy. The TPDS has been validated among Dutch
pregnant women and showed good internal consistency overall (Cronbach’s α = 0.78),
as well as for each subscale (negative affect (TPDS-NA), 11 items, α = 0.80; partner
involvement (TPDS-PI), 5 items, α = 0.80)69.
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Table 1. Time points of assessments during pregnancy and the first postpartum year.

Time points during
pregnancy (T1-T3)
Concept

T1
T2
T3
Instrument 12wk 22wk 32wk

Time points in the first
postpartum year (T4-T8)
T4 T5
T6
T7
T8
1 wk 6 wk 4 mnth 8 mnth 12 mnth

Pregnancy distress TPDS

X

X

X

Depression

E(P)DS

X

X

X

X

X

X

X

X

Anxiety

GAD-7

X

X

X

X

X

X

X

X

NVP

PUQE

X

Carpal tunnel
syndrome

BCTQ

X

X

X

X

X

X

BCTQ: Boston Carpal Tunnel Questionnaire; E(P)DS: Edinburgh (Postnatal) Depression Scale; GAD-7:
Generalized Anxiety Disorder scale; NVP: nausea and vomiting during pregnancy; PUQE: Pregnancy-Unique
Quantification of Emesis; TPDS: Tilburg Pregnancy Distress Scale

Symptoms of depression during pregnancy are measured with the 10-item Edinburgh
Depression Scale (EDS), validated in Dutch postpartum women70,71 as well as pregnant
women72. The EDS is a reliable instrument for screening depression in each of the
three trimesters of pregnancy. The reliability values of the EDS indicated by Cronbach’s
α-coefficient per trimester are respectively 0.82, 0.83 and 0.8472. The EDS total score
ranges from 0 to 30, with higher scores indicating more depressive symptoms. Trimesterspecific cut-off points were determined, lower than the commonly applied cut-off in the
postpartum period. A cut-off value of 11 in the first trimester and of 10 in the second
and third trimesters gives the most adequate combination of sensitivity, specificity,
and positive predictive value72. The EDS has repeatedly been shown to consist of
three subscales: anhedonia, anxiety and depression, with anhedonia and depression
assessing different concepts of depression73. However, the anhedonia subscale only
consists of two items. Therefore, within the HAPPY study, the EDS has been extended
with several anhedonia items depicted from the Dutch validated version of the MASQ
(Mood and Anxiety Symptoms Questionnaire, originally developed by Watson and
Clark74,75). Psychometric properties of this extended 14-item EDS version will be tested in
a subsample.
During the postpartum period, the Edinburgh Postnatal Depression Scale (EPDS) is
used to assess depressive symptoms at one and six weeks postpartum and at 3, 6 and
12 months postpartum. The 10-item EPDS has been validated among postpartum
women in the Netherlands and revealed appropriate psychometric characteristics with a
Cronbach’s α of 0.8770,71. The total score ranges from 0 to 30, with higher scores indicating
more depressive symptoms. A cut-off value of 9 will be used to detect a possible
postpartum depression76.
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The Generalized Anxiety Disorder scale (GAD-7) is a valid and reliable (Cronbach’s α =
0.89) device for screening generalised anxiety disorder and for assessing its severity77,78.
The GAD-7 consists of seven items with a four-point Likert scale (0 = ‘not at all’ to 3 =
‘nearly every day’). The total score ranges from 0 to 21, with higher scores representing
higher levels of anxiety symptoms77. Cut-off points of 5, 10, and 15 are associated with
respectively mild, moderate, and severe levels of anxiety78.
To assess the severity of NVP (or ‘morning sickness’) in the early phase of pregnancy,
we use the first trimester Pregnancy-Unique Quantification of Emesis (PUQE) scale2.
The assessment is based on three physical symptoms over the first trimester: nausea,
vomiting, and retching. The PUQE, which consists of three quantification items with five
answer categories, appears to be a reliable instrument to determine severity of nausea
and vomiting during pregnancy2. Within the HAPPY study, the Dutch version of the
PUQE is assumed to be validated.
To examine carpal tunnel syndrome, the question: “Did you suffer any of the following
symptoms during pregnancy: pain, tingling sensations, or numbness in hands or wrists?”
is used including the three key symptoms of carpal tunnel syndrome. Subsequently, the
Boston Carpal Tunnel Questionnaire (BCTQ) is a disease-specific carpal tunnel syndrome
questionnaire that consists of two subscales: the symptom severity scale (11 items) and
the functional status scale (8 items). It has been validated in the Netherlands, showing
adequate psychometric properties79. The BCTQ is assessed at 32 weeks of gestation
and retrospectively at one week postpartum to evaluate symptoms of carpal tunnel
syndrome during the last eight weeks of pregnancy. Moreover, in order to evaluate the
course of symptoms after childbearing it is assessed at six weeks, and four, eight and
twelve months postpartum. Furthermore, women are asked whether a negative event
did occur during the first trimester of pregnancy or during the period between the
previous and next assessment until 12 months postpartum.

STATISTICAL ANALYSES
Statistical analyses will be performed using SPSS 20.0 (Statistical Package for Social
Sciences version 20, IBM, Chicago, Illinois, USA). The confirmatory factor analysis will be
done using AMOS (version 18, IBM, Chicago, Illinois, USA).
First, we will test for normality and perform the computation of descriptive statistics.
Data will be presented as mean scores ± SD for continuous data and as percentages
for categorical data. At a univariate level, differences in mean scores on questionnaires
between subgroups (e.g. with and without thyroid dysfunction, preterm birth, or major
depression) will be analysed using t-tests (for parametric data) and Mann-Whitney
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U-tests (for non-parametric data). Significance will be tested two-sided at a significance
level of 0.05. Relations between continuous variables will be calculated using Pearson or
Spearman correlations.
In order to test the psychometric properties of (partially) new scales (extended EDS,
PUQE e.g.), factor analysis will be performed as well as reliability analysis in subsamples.
For this purpose, samples of women will be randomly selected by the computer. One
sample will be used for exploratory factor and reliability analysis (Cronbach’s α). A
principal component analysis with oblimin rotation and a scree test will be used to
select factors for retention. Factor loadings above 0.40 are considered important. The
minimum value of the Kaiser-Meyer-Olkin (KMO) index for a good factor analysis is
suggested to be ≥ 0.6080 and the Bartlett’s test for sphericity value reaches significance
at 0.05 level. Internal consistency analyses will be conducted using Cronbach’s α for the
total scale and possible subscales derived from factor analysis. Cronbach’s α reliability
statistic of ≥ 0.70 is considered as the minimum acceptable criterion of instrument
internal reliability81. In a similar second sample confirmatory factor analysis (CFA with
AMOS, IBM) will be used to test stability of the factor structures as found in the first
sample. The comparative fit index (CFI), normed fit index (NFI), and the root mean square
error of approximation (RMSEA) are generally considered good parameters to evaluate
model fit. Adequate model fit can be assumed with a CFI ≥ 0.80, NFI ≥ 0.80, and RMSEA
≤ 0.05 for good and ≤ 0.08 for adequate fit82,83. Similar procedures will be used for other
new questionnaires with the assumption that four to ten participants per item with a
minimum of 100 participants are needed for adequate analysis81,84.
At a multivariate level, different techniques will be used. In order to evaluate possible
causality between different variables path analysis will be performed using structural
equation modelling (SEM). For continuous dependent variables (for example PUQE
scores or depression scores on the EDS) linear regression models will be used. Stepwise
regression analysis will be performed, starting with the independent variable in a first
model. Subsequently, block entry with different confounders will be used to calculate
the total explained variance (R2) and Cohen’s effect size. For these analyses, the EDS
scores will be used to define depression as well as the subscales depression and
anhedonia. Differences in predicting obstetric outcome will be evaluated for these
subscales. With dichotomous variables (preterm birth yes/no e.g.) as dependent variable,
single and multiple logistic regression analyses (OR, 95% CI) will be performed entering
the independent variable as well as several confounders into the model.
Regarding carpal tunnel syndrome, a multiple logistic regression analysis will be
performed, with the presence of self-reported carpal tunnel syndrome (based on
the question: “Did you suffer any of the following symptoms during pregnancy: pain,
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tingling sensations, or numbness in hands or wrists?”) as the dependent variable and
fluid retention during pregnancy as independent variable, adjusted for age, parity, BMI,
and depression. Furthermore, a multiple linear regression analysis will be performed,
with BCTQ score (indicating carpal tunnel syndrome severity) as dependent variable and
fluid retention during pregnancy as independent variable, adjusted for age, parity, BMI,
and depression.
Linear mixed effect models will be used to determine the effect of scores on the EDS and
the GAD-7 during different trimesters on the request for epidural anaesthesia during
labour, obstetric complications, the occurrence of postpartum depression, and the start
and continuation of breastfeeding. Linear mixed effect models are able to adjust for
missing values and are therefore used to avoid loss of information85.
For answering the various research questions, different models will be used containing
different dependent and independent variables. Confounding variables will be entered
into the model according to the literature. The variables age, parity and educational
level will be used as confounders in all the models. For example: in examining
determinants of start/continuation of breastfeeding during the early postpartum
period, obstetric outcome will be entered into the regression as a confounder, while for
assessing determinants of carpal tunnel syndrome, the variable BMI will be included as
confounder.

DISCUSSION
Within the HAPPY study, we aim to evaluate the relationships between several
physiological and psychological factors and antenatal and postpartum maternal
and infant well-being. The key strength of this large prospective cohort study is the
holistic (multifactorial) approach on perinatal well-being combined with a longitudinal
design with measurements during all trimesters of pregnancy and the whole first year
postpartum. The HAPPY study is unique in several aspects.
First, within one design, a psycho-physiological model to explain NVP will be tested with
special attention to HCG and thyroid function. This multifactorial approach to investigate
NVP has not yet been reported in literature. Secondly, the prevalence of carpal tunnel
syndrome is assessed using a standardised and validated questionnaire and a possible
relation between symptoms of carpal tunnel syndrome and thyroid function during
pregnancy will be tested, which has never been reported before. Third, suboptimal
maternal thyroid function has repeatedly been associated with poor development
of the foetal central nervous system. However, combining maternal thyroid function
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with the objective parameters of development of the central nervous system assessed
by ultrasound at 20 weeks of gestation has hardly been described. Fourth, within the
abundant literature on perinatal depression, there are very few papers looking at the
concept of anhedonia and depressed mood, the two key symptoms of depression. Fifth,
because the Netherlands have relatively few women asking for epidural anaesthesia
during labour (a risk factor for increased instrumental delivery), it is possible to look
at psychological determinants predicting a request of analgesia. Finally, the attitude
towards initiating and continuation of breastfeeding are assessed, taking into account
demographic and psychological characteristics that have repeatedly been assessed
during gestation.
Another strength of the study is the large sample size (2,500 participants) which
will enable to look at possible relations between psychological and physiological
determinants and obstetric complications but which are relatively rare (preterm birth,
pre-eclampsia, intrauterine growth restriction). Moreover, the sample size will enable us
to validate several questionnaires with exploratory and confirmatory factor analyses and
to use the validated versions in subsamples of HAPPY that are large enough to answer
research questions.
The feasibility of HAPPY is guaranteed by the high experience of the perinatal research
group of Tilburg University which has an experience of over 20 years of research in this
field. During this period several cohorts have been formed showing an overall and stable
recruitment rate of over 70% after inviting women through their midwife to participate
into pregnancy research69,72,86.
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ABSTRACT
Recently, the US Preventive Services Task Force advocated to screen pregnant and
postpartum women for depression. We questioned, however, what a single elevated
depression score means: does it represent just one episode or do these symptoms persist
throughout pregnancy? This study assessed depressive symptoms at each trimester in a
cohort of 1,813 pregnant women and evaluated whether women with different patterns
of depressive symptoms show other characteristics. According to the trimester, elevated
depression scores were prevalent in 10% to 15% of the pregnant women. Up to 4%
reported persistent symptoms of depression throughout pregnancy. Different patterns
of depressive symptoms were observed, with persistent symptoms being related to
other characteristics than incidentally elevated symptoms. Besides a previous history
of mental health problems as best overall predictor, incidentally elevated depression
scores were related to major life events, while persistently depressive symptoms were
related to unplanned pregnancy and multiparity. An EDS assessment at 12 weeks of
gestation with three additional items (history of mental health problems, unplanned
pregnancy and multiparity) enabled us to identify 83% of the women with persistent
depressive symptoms. A depression screening strategy in pregnant women should
take into account the potential chronicity of depressive symptoms in order to offer an
intervention to the most vulnerable women.
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INTRODUCTION
Depression during pregnancy is assumed to have wide-ranging consequences for
a woman, her partner and the developing child. The World Health Organization
highlighted the importance of perinatal mental health in millennium goal 5 and the
global mental health action plan1,2. Recently, the lifetime costs of a perinatal depression
(antenatal and postnatal together) have been estimated over £75,700, taking into
account the impact on both the mother and her offspring3. This has contributed to the
discussion regarding a possible benefit of screening and treatment of depression in
the perinatal period, which has recently been advocated by The US Preventive Services
Task Force4,5. If one decides to screen, however, it should be clear what to do with the
positive cases that will be identified. Should we treat every woman that we identify
with a single assessment? Moreover, can we diagnose all positive cases as a similar
depression and treat them all in the same way? It may be hypothesised that a single
assessment of depression detects a woman with an incidentally elevated score because,
for example, she experienced a major life event during that period6,7. In this case it might
be questioned whether this woman is at risk of postpartum depression and will benefit
from an intervention. In another case, however, a high score might pertain to a woman
who suffers from recurrent or persistent depression. This raised the question whether
women with incidental elevated depressive symptoms differ from those with recurrent
depressive symptoms.
The current paper reports on the assessment of depressive symptoms at different
trimesters during gestation, along with the assessment of potential determinants of
depression. The primary aim was to explore the existence of possible different patterns
of depression throughout gestation, i.e. incidental versus persistent symptoms. The
secondary aim was to evaluate whether different patterns of depressive symptoms show
different characteristics (demographic, obstetric and psychological).

METHODS
PARTICIPANTS
From January 2013 to September 2014, pregnant women who had their first antenatal
appointment in the first trimester at one of the 17 participating community midwife
offices in the South-East of the Netherlands were invited to participate to the HAPPY
study (Holistic Approach to Pregnancy and the first Postpartum Year), the design of
which has been described in detail elsewhere8. During the recruitment period of 19
months the midwives informed 3,160 Dutch-speaking Caucasian pregnant women
who visited the participating midwife offices and who met the inclusion criteria (e.g.
115
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singleton pregnancy, no diagnosis of severe psychiatric illness or endocrine disorder)8.
Written informed consent to participate was signed by 2,275 (72%) of the eligible
women.
In the Netherlands, 86% of all pregnant women starts antenatal care with the
community midwife, whereas 14% of the pregnant population receives prenatal care
from obstetricians in the hospital from the start of pregnancy because of the existence
of chronic medical conditions including mental health disorders9. Women within the
HAPPY cohort refer to non-psychiatric, healthy pregnant women.
The study was approved by the Medical Ethical Committee of the Máxima Medical
Centre Veldhoven and the Psychology Ethics Committee of Tilburg University (protocol
number EC-2012.25).

PROCEDURE
Participants received a set of questionnaires at 12, 22 and 32 weeks of gestation.
Of the 2,275 women included in the HAPPY study, 41 women did not complete all
questionnaires because of foetal loss or preterm delivery, and 60 women (2.6%) had
never started the questionnaire assessments for unknown reasons (possibly due to
foetal loss). Of the 2,174 remaining women who started the HAPPY study, 1,813 women
(83.4%) returned fully completed questionnaires of all three assessments.

DATA COLLECTION
Participants’ demographic, obstetric, lifestyle, and psychological features were obtained
at baseline (first trimester questionnaire). History of mental health problems is defined
as reporting psychological problems earlier in life such as depression, anxiety, burn-out
e.g. The occurrence of major life events during the last few weeks was asked at each
trimester and defined as ‘yes’ when a woman reported at least one life event during any
trimester.
The Dutch version of the Edinburgh Depression Scale (EDS)10,11 was used to measure
symptoms of depression at all trimesters. The EDS consists of ten items and has been
validated in the Netherlands for use during pregnancy with trimester specific cutoff values12. The total score ranges from 0 to 30, with higher scores indicating more
symptom severity of depression. The EDS has shown to be a reliable instrument to detect
women with an indication of a depression at different trimesters using cut-off values
of 11 in the first trimester and 10 in the second and third trimester12. The Cronbach α of
the EDS in the current study at first, second and third trimester were 0.82, 0.83 and 0.83,
respectively. A trimester specific elevated score of the EDS was defined as ‘depression’.
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STATISTICAL METHODS
Statistical analyses were performed using SPSS (version 22, IBM, Chicago, Illinois, USA).
Descriptive statistics were performed to evaluate the prevalence of depression at
each trimester. On the basis of the assessments four different groups were defined as
follows. The controls were women with no depression at any trimester, which group was
used as the reference group (group 0). Group 1 encompassed those with an elevated
score only once during gestation and group 2 with an elevated score at two time
points during pregnancy. Women with an elevated score at all trimesters were defined
as persistently (chronically) depressed (group 3). Differences with regard to several
characteristics between groups were compared with χ2-analyses for categorical data and
t-tests or ANOVA for continuous data (p < 0.05, with Bonferroni correction for multiple
testing). Finally, three multiple logistic regression analyses (OR, 95% CI) were performed
in the control group + a specific subgroup of ‘depressed’ women with one of more
elevated depression scores (yes/no) as dependent variable. The possible relationship
was investigated between depression and a set of variables which are known from
the literature to be related to depression (demographic features, obstetric features,
psychological features). Because large sample sizes more easily result in statistically
significant differences between groups, effect sizes of associations were calculated (for
t-tests the Cohen’s d13, ANOVA the η²-coefficient).

RESULTS
The demographic, obstetric, lifestyle, and psychological features are shown in Table 1.

7

Table 1. Characteristics of the 1,813 pregnant women.

Age, in years
Living together with partner
Paid job
High educational level a
Multiparity
Unplanned current pregnancy
Previous abortion or miscarriage
Pre-pregnancy BMI
Smoking during pregnancy
Alcohol consumption during pregnancy
Use of antidepressants
History of mental health problems
Occurrence of MLE during gestation b
a
b

Mean (SD) [range]
30.4 (3.7) [19-43]

n (%)
1,786 (98.5)
1,692 (93.3)
1,179 (65.0)
903 (49.8)
101 (5.6)
491 (27.1)

23.8 (4.0) [16-41]
87 (4.8)
50 (2.8)
18 (1.0)
633 (34.9)
493 (27.2)

High level of education means at least 16 years of education (college education/university).
MLE: major life event(s), reported at either first, second or third trimester assessment.
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PREVALENCE OF DEPRESSIVE SYMPTOMS IN THE WHOLE SAMPLE
Using the trimester specific cut-off values of depression, 466 (25.7%) women of the total
group of 1,813 women reported an elevated depression score at one or more trimesters,
while 1,347 (74.3%) did not have a depression at any trimester (control group). The
prevalence of depression was 180 (9.9%) in the first trimester, 280 (15.4%) in the second
trimester, and 257 (14.2%) in the third trimester of pregnancy. Throughout gestation, 66
women (3.6%) reported depression at all trimesters, 281 (15.5%) reported once an EDS
score referring to a depression, and 119 women (6.6%) reported elevated symptoms
of depression at two trimesters (Table 2). The mean (SD) scores of the EDS scores of all
these subgroups are shown in Table 2. There were 141 (7.8%) women who reported an
EDS score > 14 (which is an indication of major depression) at one or more trimesters.

Table 2. Mean EDS scores among different subgroups of the 1,813 pregnant women with and
without EDS scores above the trimester specific cut-offs.

Time of

Total
N = 1,813

Subgroups of women with number
of EDS scores above the cut-off ( )
0
1
2
3
a
Controls
Once
Twice
Persistent
n = 1,347
n = 281
n = 119
n = 66

assessment

Mean (SD)

Mean (SD)

Mean (SD) Mean (SD)

Mean (SD)

F

First trimester

4.39 (4.19)

2.91 (2.59)

6.90 (4.23) 9.66 (4.08)

14.50 (3.51)

529.0 *

Second trimester 5.13 (4.23)

3.48 (2.61)

8.35 (3.92) 11.57 (3.26) 14.59 (3.11)

684.7 *

Third trimester

3.39 (2.63)

8.10 (3.83) 11.04 (3.66) 14.67 (3.47)

637.1 *

5.01 (4.22)

ANOVA
(df=3)

group 0 = control group with no elevated EDS score
* p < 0.001 (after Bonferroni correction), η² all > 0.46
a

As shown in Table 2, the mean EDS scores were significantly different for group 0
compared to group 1, group 1 compared to group 2, and group 2 compared to group
3. In groups 0, 1 and 2, the mean depression score significantly increased from first to
second trimester (paired samples t-tests, p < 0.01) and remained stable between second
and third trimester. Women with EDS scores persistently above the cut-off (group 3) had
more stable high mean scores at all assessments.
Analyses of variance (ANOVA) confirmed that women in the control group had
significantly lower mean EDS scores compared to the other three groups at all trimesters:
F (3; 1,809) = 529.0 at 12 weeks of gestation, F (3; 1,809) = 684.7 at 22 weeks of gestation,
F (3; 1,809) = 637.1 at 32 weeks of gestation, respectively (p < 0.001 after Bonferroni
correction, η² all > 0.46 which indicates a large effect size according to Cohen14.
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Women with only once a score above the cut-off (group 1) had also mean scores at all
trimesters which were significantly higher compared to controls (group 0): t(1,626) = 15.2
at 12 weeks of gestation, t(1,626) = 19.9 at 22 weeks of gestation, t(1,626) = 19.6 at 32
weeks of gestation, respectively (p < 0.001 after Bonferroni correction, Cohen’s d effect
size of 1.13, 1.46 and 1.43 respectively, which all indicate a very large effect size 13.
Figure 1 represents a graphical representation of the patterns of mean EDS scores of the
four different subgroups of women.
17
16
15
14
13
12

Mean EDS score

11

group 3: n = 66

10

group 2; n = 119

9
8

group 1: n = 281

7
6

group 0: n = 1,347

5
4
3
2

7

1
0

First trimester

Second trimester

Third trimester

Time of assessment

Figure 1. Mean EDS score at each trimester of pregnancy stratified by pattern of depression
symptoms. Group 0 includes the women with no elevated EDS score during pregnancy, group 1, 2
and 3 include the women with one, two or three times an EDS above the cut-off, respectively.

Finally, Table 3 shows the results of three separate multiple logistic regression analyses
with elevated depression score during pregnancy (yes/no) as dependent variable, each
time combining the control group (group 0) with group 1, 2, and 3 separately: groups
0 + 1 (controls with an elevated EDS score once, n = 1,628), groups 0 + 2 (controls with
an elevated EDS score twice, n = 1,466), and groups 0 + 3 (controls with persistently
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elevated EDS score, n = 1,413). In all three regression analyses, we investigated the
independent effects of a similar set of possible determinants: age, parity, educational
level, having no paid job, unplanned pregnancy, the occurrence of major life events
during pregnancy, and a history of mental health problems earlier in life.

Table 3. Three multiple logistic regression analyses with EDS score above the cut-off (yes/no) as
dependent variable in three different groups of pregnant women taking into account the number
of elevated depression scores during gestation (controls = no elevated depression score).

Controls (n=1,347)
vs 1 EDS (n=281)

Controls (n=1,347) Controls (n=1,347)
vs 2 EDS (n=119) vs 3 EDS (n=66)

OR

95% CI

OR

95% CI

Higher age

0.98

0.94 – 1.02

0.92

0.87 – 0.98** 0.93

0.86 – 1.00

Multiparity

1.21

0.91 – 1.60

1.49

0.98 – 2.26

2.30

1.28 – 4.12**

Lower education

1.07

0.80 – 1.43

1.15

0.75 – 1.76

1.41

0.80 – 2.49

No paid job

1.51

0.92 – 2.46

1.26

0.62 – 2.55

1.75

0.79 – 3.91

Unplanned pregnancy

1.62

0.92 – 2.85

2.39

1.17 – 4.89*

5.13

2.43 – 10.85**

Occurrence of MLE
during pregnancy

1.66

1.25 – 2.20**

1.65

1.09 – 2.49*

1.63

0.93 – 2.83

History of mental health
2.41
problems

1.83 – 3.16**

3.18

2.13 – 4.74** 2.92

OR

95% CI

1.71 – 4.99**

EDS : Edinburgh Depression Scale score above the cut-off
MLE: major life events
* significant at p < 0.05
** significant at p < 0.01

As can be seen in Table 3, there were different characteristics of depressive symptoms
in the different subgroups. In the first analysis, with the controls and the women
with a depression score above the cut-off at one time point during pregnancy, the
determinants major life events during pregnancy (OR: 1.66, 95% CI: 1.25-2.20) and a
history of mental health problems (OR: 2.41, 95% CI: 1.83-3.16) were significantly related
to depressive symptoms. In the second analysis, with controls versus two assessments
of elevated depression scores, two additional variables were related to depression: age
(OR: 0.92, 95% CI: 0.87-0.98) and unplanned pregnancy (OR: 2.39, 95% CI: 1.17-4.89). In
the third analysis, comparing no elevated depression score with persistently elevated
depression score, the occurrence of MLE was not significantly related to depression.
Apart from unplanned pregnancy (OR: 5.13, 95% CI: 2.43-10.85) and a history of mental
health problems (OR: 2.92, 95% CI: 1.71-4.99), multiparity (OR: 2.30, 95% CI: 1.28-4.12)
was significantly and independently related to (persistent) depression.
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A substantial higher proportion of the women with a persistently elevated depression
score (group 3) reported a history of mental health problems, compared to the
remainder of the total sample (57.6% versus 34.1%, χ²(1): 15.5, p < 0.001).
When we focus on the 180 (9.9%) women with an EDS score above the cut-off at the
first assessment, about one third (n = 66) eventually reported persistently elevated
depressive symptoms. Finally, we explored the positive predictive value of the set of
possible determinants as mentioned in Table 3 (unplanned pregnancy, history of mental
health problems, and multiparty, plus an elevated EDS score at 12 weeks of gestation)
to detect the 66 women at risk of chronic depression. By adding the women who
scored positive on at least one of the determinants of persistent depression (unplanned
pregnancy, history of mental health problems, and multiparty), we found 150 women
with this profile and were able to identify at 12 weeks of gestation 55 of the 66 (83.3%)
women who had persistently high depression scores throughout gestation.

DISCUSSION
The current study shows that 26% of the women of a healthy pregnant population
reported depressive symptoms at least once during gestation. The trimester specific
prevalence of depressive symptoms varies from 10% to 15%. Up to 4% of the women
report persistent depressive symptoms all trimesters and 58% of these women report a
previous history of mental health problems. When pregnant women report a high EDS
score only once, they show significantly higher mean EDS scores at the other trimesters
too, compared to controls. According to the frequency of high scores, different
characteristics were associated to depression. In particular, an unplanned pregnancy
was related to persistent depression. At 12 weeks of gestation, the group of women
with persistent depressive symptoms can be identified in up to 83% of the cases, using
a simple set of four items (EDS score above the cut-off, previous history of mental health
problems, unplanned pregnancy, and multiparity).
The obstetric characteristics (parity, previous miscarriage, mean age pregnant women
e.g.) of this sample are representative for the Dutch pregnant population9. The finding
that one out of four women present elevated symptoms of depression should be
regarded in the light of the exclusion criteria we used for the HAPPY study: women with
known psychiatric problems were not included, suggesting even an underestimation
of the prevalence and severity of depressive symptoms. This means that in the total
pregnant population this figure might be even higher.
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Our reported prevalence of depressive symptoms between 10% and 15% throughout
gestation is comparable with recent literature15-19 as well as our mean EDS scores12,20,21.
These studies, however, did not focus on the characteristics of women with persistent
symptoms of depression. We defined persistent depression as three consecutive
elevated scores of the EDS, although we know that these EDS scores refer to symptoms
occurring during the previous seven days. Theoretically, it is possible that between
these assessments the women may have had lower scores (below cut-off ). The
current study demonstrated, however, that a single high EDS score during pregnancy
already was associated with significantly higher mean scores throughout gestation
in comparison with those who did not have an elevated EDS score. In women with
persistent depression, different characteristics are of importance compared to women
with incidentally elevated EDS scores. Apart from a previous history of mental health
problems which has repeatedly been reported in the literature 22-24, persistently high
depressive symptoms were related to an unplanned pregnancy and multiparity. The
association between unplanned pregnancy and perinatal depression was recently
outlined by a systematic review of Abajodir et al. concluding that the prevalence of
depression during pregnancy is two-fold in women with unintended pregnancy,
especially in developed countries25. The current study shows an OR of 5.13 for unplanned
pregnancy to report persistent depression. The direction of this association is still
unclear, since depressed women may also have high rates of unintended pregnancies25.
Lewinsohn et al. already described a relationship between depression and living with
young children, but there are inconclusive results about the relationship between
depression and parity23,26. Since our study found this association only in the group with
persistently depressive symptoms, it might be speculated that it is pattern specific:
the presence of other (most of the time very young) children is a stressor only in a
highly vulnerable group. It should be remembered that in the current study women
with persistent depression reported twice as often a previous history of mental health
problems.
Recently, in Western countries, the discussion about the relevance of screening for
depression in the general population and in perinatal women in particular has risen (US
Preventive Services Task Force programme4,5). With regard to pregnancy screening, the
current study showed that up to 60% of the 466 cases reported only a single episode of
depressive symptoms, with a major life event being a predominant determinant. It is a
matter of speculation whether focusing on the remaining 40% of the women with twice
or more often a high EDS score during pregnancy will target on the most vulnerable
group to which interventions should preferentially be offered. Moreover, adding three
questions to the EDS screening instrument at the first trimester of pregnancy (previous
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history of mental health problems, unplanned pregnancy and multiparity) will enable
health professionals to identify up to 83% of the highly vulnerable women. This might
contribute to a better cost-benefit ratio when intervention is implemented.

STRENGTHS AND LIMITATIONS
The key strength of this study is the longitudinal design with data of depressive
symptoms at all trimesters of pregnancy in a large sample of women. This large sample
enabled us to discriminate different, sufficiently large subgroups of women with
different depression patterns, which in turn, made it possible to discriminate different
characteristics related to different patterns of depressive symptoms. We used the EDS
questionnaire with trimester specific cut-off values, validated against a psychiatric
diagnostic interview among Dutch pregnant women from the same area with similar
characteristics12.
A limitation is the high number of highly educated women in this study compared to the
general Dutch female population aged between 25 and 35 in 2014 (65% versus 52%)27.
This trend of overrepresentation of highly educated participants has generally been seen
in scientific research, but is also explained by the fact that only Dutch speaking women
of European descent were included. These limitations may limit the generalisability of
the findings of the present study.
What is the clinical relevance of the current study? One single elevated score
overestimates the number of vulnerable women, since one incidentally elevated EDS
score can be a temporary effect of, for instance, the occurrence of major life events
during pregnancy. Focusing on women with repeatedly elevated depression scores
could economise intervention resources, while avoiding medicalisation in women with
only a single elevated depression score.
In conclusion, this study shows that there are different patterns of depressive symptoms,
with persistent depressive symptoms being related to other characteristics than the
incidentally elevated symptoms. A recommendation for clinical practice would be that
a primary care depression screening strategy in pregnant women should take into
account possible chronicity of depressive symptoms in order to offer intervention to the
most vulnerable women. Because health check-ups occur frequently during pregnancy,
repeated assessment of depression is rather easy to implement.
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ABSTRACT
On July 17, 2014, Malaysia Airlines flight MH17 was shot down, a tragedy that shocked
the Dutch population. As part of a large longitudinal survey on mental health in
pregnant women that had a study inclusion period of 19 months, we were able to
evaluate the possible association of that incident with mood changes using pre- and
post-disaster data. We compared mean Edinburgh Depression Scale (EDS) scores from a
group of women (n = 126 cases) at 32 weeks’ gestation during the first month after the
crash with mean scores from a control group (n = 102) with similar characteristics who
completed the EDS at 32 weeks of gestation during the same summer period in 2013.
The mean EDS scores of the 126 case women in the first month after the crash were
significantly higher than the scores of 102 control women. There were no differences in
mean EDS scores between the two groups at the first and second trimesters. The present
study is among the first in which perinatal mental health before and after the occurrence
of a disaster has been investigated, and the results suggest that national disasters might
lead to emotional responses.
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INTRODUCTION
On July 17, 2014, Malaysia Airlines flight MH17 was shot down near the border of Ukraine
and Russia, killing all 298 passengers and crew members. This disaster was a tragedy that
stunned the whole world; it was especially shocking the people from the Netherlands
because most of the passengers were Dutch.
Scientific evidence of a possible association between national disasters and mental
health at an individual level is scarce. In a review on mental health responses to
community disasters, North and Pfefferbaum concluded that the limitations of their
review reflected the state of the literature on mental health responses to disasters, in
which there is a limited evidence base and a lack of methodological rigor1. Scientific
investigation of disasters is difficult, particularly because occurrence of such events
are unexpected1. With regard to disaster traumatization among pregnant women in
particular, Harville et al. concluded that there is some evidence that disasters might
influence maternal mental health and some perinatal health outcomes, particularly
among highly exposed women, but they denoted that studies with an adequate design
have not been performed yet2.
It has been recognized that the severity of the exposure to the disaster trauma is
associated with the magnitude of the effect on mental health1,2, but it is not known to
what extent an indirect exposure might be related to mental health. In an article about
psychological responses to the terrorist attacks of September 11, 2001, Silver et al. stated
that psychological changes resulting from a national disaster were not limited to persons
who experienced it directly; they also occurred in persons who viewed the attacks and
their aftermath on television, for example3. Nonetheless, studies with data of pre-disaster
mental health assessments are lacking.
One could hypothesise that a disaster that affected an entire nation would be reflected
in the mood of the Dutch citizens, with pregnant and postpartum women potentially
being especially vulnerable2. Because the MH17 crash occurred during the 19-month
inclusion period of our longitudinal research study on perinatal mental health, we
were able to test this hypothesis in two subsamples within the larger ongoing Holistic
Approach to Pregnancy and the first Postpartum Year (HAPPY) study4. We identified
a group of women who completed mental health questionnaires before the crash
(summer of 2013) and a comparable group of women who were assessed before and
after the MH17 crash (summer of 2014), and we investigated whether women in the
latter group reported more depressive symptoms than did women in the former group.
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METHODS
At 12, 22 and 32 weeks of gestation and one week postpartum, the women participating
in the HAPPY study4 completed a set of questionnaires that included an assessment of
depressive symptoms measured by the 10-item Edinburgh Depression Scale (EDS). The
EDS has been validated in both pregnant and postpartum women. The reliability values
of the EDS, indicated by Cronbach α-coefficient, are 0.82, 0.83 and 0.84, for the first,
second, and third trimester, respectively5. Trimester-specific cut-off points to define a
depressive episode have been reported to be 11 or higher for the first trimester and 10
or higher for the second and third trimesters5. The ten items were answered on a fourpoint Likert scale from 0 to 3. The total score ranges from 0 to 30, with higher scores
reflecting more depressive symptomatology.
In the present study, we defined two groups of women: 126 cases who were 32 weeks
pregnant in the summer of 2014 (first month after the MH17 crash) and 102 controls
who were 32 weeks pregnant in the corresponding summer period in 2013 (July 17 –
August 17). We compared scores at 32 weeks of gestation with previous scores at 12
and 22 weeks of gestation. In the case group, the questionnaire assessment at 12 and
22 weeks of gestation had taken place before the crash in July 2014, and these scores
were compared with the scores from the assessment at 32 weeks, which were obtained
in the first month after the crash. The scores at 12, 22 and 32 weeks of gestation in the
2013 group functioned as controls. Finally, we compared the EDS scores between the
two groups at the end of the first postpartum week; in the case group, these scores were
from an assessment that occurred approximately two to three months after the crash.
Data on demographic variables, obstetric features, and any episodes of depression
earlier in life were collected at the baseline questionnaire assessment at 12 weeks of
gestation. Only European women who were conversant in the Dutch language were
included in the study4. Data on birth outcome parameters (birth weight and gestational
age at delivery) were collected after childbirth. The study was approved by the Medical
Ethics Committee of the Máxima Medical Centre (Veldhoven, the Netherlands).
To test for significant differences we used χ2 analyses, t-tests, and analysis of covariance
(SPSS, version 20; IBM, Chicago, Illinois). Statistical tests were two-sided and significance
was set at p < 0.05.
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RESULTS
Statistical analyses showed that baseline characteristics and birth outcomes were similar
among the two groups (Table 1).
Table 1. Characteristics and obstetric outcomes in July-August of 126 pregnant women in the
Netherlands after the MH17 crash (2014) and 102 control pregnant women (2013).
Controls N = 102)
Variables

n

% Mean (SE)

Cases (N = 126)
n

%

P

Mean (SE) t-test χ²

Baseline characteristics
Age in years, mean (SD)
High educational level

30.1 (3.9)

30.5 (3.7)

0.43

62 60.8

81 64.3

0.55

102 100

126 100

1.00

Had a paid job

92 90.2

120 95.2

0.13

Current smoker

4 3.9

7 5.6

0.56

Nulliparous

46 45.1

54 42.9

0.72

Multiparous

56 54.9

72 57.1

0.72

7 6.9

10 7.9

0.78

29 28.4

34 27.0

0.77

15 14.7

15 11.9

0.52

a

Lived with a partner

Obstetric features

Unplanned pregnancy
Previous abortion or miscarriage
Psychiatric history
Depressive episode earlier in life
Mean EDS score
At 12 weeks

3.74 (0.4)

4.25 (0.4)

0.32

At 22 weeks

4.64 (0.4)

5.09 (0.4)

0.43

At 32 weeks

4.11 (0.4)

5.21 (0.4)

0.03*

Postpartum

4.30 (0.5)

4.35 (0.5)

0.94

39.7 (1.1)

39.9 (1.0)

0.10

8

Obstetric outcome parameters
Length of gestation at delivery,
weeks
Preterm birth
Birth weight, grams

3 2.9

2 1.6
3,506 (525)

0.48
3,520 (473)

0.85

High level of education means at least 16 years of education (college education/university).
* significant at 0.05 level
EDS: Edinburgh Depression Scale; SD: standard deviation; SE: standard error
a
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Cronbach’s α for reliability analyses on the EDS outcome measure was 0.80 in controls
who were in their third trimester and 0.81 in cases in their third trimester. As shown in
Figure 1, the mean EDS score at 32 weeks of gestation was significantly higher in the
cases (first month after the crash; mean = 5.21; standard error, 0.4) than in the controls
(mean = 4.11; standard error, 0.4) (t = 2.12, p = 0.03), with a Cohen’s d of 0.3 representing
a small to medium effect size6.

6
Cases
Controls

Mean EDS score

5

4

3
12 wks
gestation

22 wks
gestation

32 wks
gestation

1 week
postpartum

Time of assessment
Figure 1. Mean Edinburgh Depression Scale (EDS) scores in 2014 among 126 Dutch women before
and after the MH17 crash (cases) and those in a control group (n = 102) who completed the EDS at
the same four time points in 2013.

The percentage of women with an EDS score indicating depression at 32 weeks (EDS
score ≥ 10) did not differ significantly between the groups (8.8% for controls versus
15.9% for cases, p = 0.11). However, there were significantly fewer cases with EDS scores
in the lower range of 0-4 (48% compared with 69% of controls; χ² = 9.4, p = 0.002). The
case participants also had significant higher median EDS scores in third trimester than
did controls (for controls: median = 3, range, 0-17; for the cases, median = 5, range, 0-16,
p = 0.04). This difference did not exist between the groups in the other two trimesters.
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After adjustment for the EDS scores at 12 and 22 weeks of gestation, age, parity, and
smoking status, the difference in EDS scores at 32 weeks between groups remained
significant (using analysis of covariance (df = 6, 221) F = 5.6, p = 0.02; Table 2). There
were no differences in the mean EDS scores of the two groups at 12 and 22 weeks of
gestation (Figure 1). The mean one-week postpartum EDS scores did not differ between
the control and case subjects, with mean scores of 4.30 (standard error, 0.5) and 4.35
(standard error, 0.5), respectively.
Table 2. Analysis of covariance with adjusted Edinburgh Depression Scale score at 32 weeks of
gestation as dependent variable and exposure to MH17 crash as independent variable among 228
pregnant women in the Netherlands.

Covariate

F

P

EDS score at 12 weeks of gestation

23.2

<0.001 *

EDS score at 22 weeks of gestation

27.9

<0.001 *

Parity

0.3

0.60

Age

3.5

0.06

Smoking

7.0

0.01 *

Pregnant at the time of the MH17 crash

5.6

0.02 *

EDS: Edinburgh Depression Scale; MH17: Malaysia Airlines Flight MH17
R2 = 0.40
*
significant at 0.05 level

DISCUSSION

8

In the present study, we found significantly higher levels of depressive symptoms in a
group of women who were in their third trimester of pregnancy and completed the EDS
during the first month after the MH17 crash in July 2014 than in a group of women with
similar characteristics who completed the EDS during a comparable summer period in
2013. Interestingly, when EDS scores of case participants that were determined before
the crash (at 12 and 22 weeks of gestation) were compared with those of controls at
similar trimesters, no differences were found, which suggests a possible direct relation
between the airplane crash and maternal mood. This emotional response is assumed to
be temporary because the EDS scores did not differ between the groups at one week
postpartum (which in the case group refers to a period of two months after the crash
occurred).
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The fact that the percentages of women with an EDS score above the cut-off for
depression at 32 weeks did not differ significantly between the groups suggests that
the higher mean EDS scores in the both case participants and control participants were
mainly due to elevated scores in the lower ranges. However, the limited statistical power
resulting from there being only nine controls (8.8%) and 20 cases (15.9%) with scores
above the cut-off for depression could also explain why the number of women with a
clinically relevant depression did not differ significantly between the cohorts.
Two other factors that could explain possible differences in depression scores at a
population level are seasonal influences and economic situation. In the present study,
women in both groups completed the EDS at 32 weeks of gestation in the season (JulyAugust) with a comparable number of hours of sunshine7. In addition, the economic
situation in the Netherlands was even more favourable situation in 2014 than in 20138.
The present study indicates that disasters that affect a whole nation might lead to
emotional responses among pregnant women at an individual level. Several aspects of
this incident might explain the nationwide level of emotional shock: the high number
of victims, the deaths of families and young children, and the fact that it took almost a
week to get access to the area of the crash to collect the remains of the victims. Perhaps
the most impressive scenes were the live broadcasts on national TV of the arrival of the
deceased by military airplanes, followed by a transport to the morgue in long queues of
hearses, with thousands of people standing along roads.
Our data are consistent with those on mental health outcomes after September 11,
which indicated that substantial psychological distress was reported not only people
with a direct experience9 but also those with an indirect experience (witnessed the
attack on television) reported substantial psychological distress10,11. No unfavourable
birth outcomes were described in pregnant women with an indirect experience after
September 11, which is comparable to the results of our study11,12. Also, a Dutch study
found no significant association of indirect exposure with pregnancy duration, but they
did report a rather weak but significant association with lower birth weight in neonates
of women in The Netherland who were pregnant at the time of the September 11
attacks13.
Although the results of our study showed no unfavourable influence of the MH17
crash on birth weight and pregnancy duration, it is yet unknown whether experiencing
a national disaster during pregnancy might influence foetal neurobehavioural
development. There is a growing body of literature that suggests that prenatal
environmental exposure to stress that affects maternal psychological well-being can
have sustained influence across the lifespan (“foetal programming”)14-16. Therefore, future
research on the possible association between disasters and pregnancy should also focus
on neurobehavioural development of the child.
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The key strength of the present study is the fact that during a 19-month inclusion period
of a study of pregnant women, we were able to collect data before and after an airplane
crash that shocked the nation, which made it possible to compare data from after the
crash with baseline information and questionnaire assessments earlier in pregnancy and
to compare women who were pregnant at the time of the crash with women who were
pregnant a year earlier. However, the retrospective design did not enable us to prove
a causal relationship. Other study limitations include the possibility of uncontrolled
confounding and the lack of assessment of cases’ “level of exposure” to the disaster (e.g.,
whether they had lost a friend or family member).
The results of this study are relevant. Adequate research on a possible indirect
association between national disasters and mental health is scarce, yet up to 90% of the
people are likely to experience trauma at least once in their lifetimes1,17. Using pre- and
post-disaster data, we showed that there is an emotional response in people who were
indirectly exposed to the disaster. Furthermore, the present study focused on mental
health in a general, nonclinical population of pregnant women, which implies that the
association that we found might be even stronger in women with mental health issues.
Although our study showed only a temporary increase of depressive symptoms, the
results imply that it could be important to monitor pregnant women in general when
they are faced with a national disaster. As mentioned above, the cases had an almost
two-fold higher prevalence of depression (scores above the cut-off ), which was not
statistically significant (likely because of the restricted sample size power). Because
pregnant women are especially vulnerable with regard to adequate foetal development,
it could be worthwhile to monitor them and to interfere when the symptoms do not
decrease over time. Although the indirect influence of a nationwide disaster does not
seem to be long lasting, in the context of foetal programming related to maternal stress,
offering an immediate intervention (such as counselling) is an option. In conclusion, the
present study is one of the first in which perinatal mental health before and after the
occurrence of a national disaster has been investigated, and the results indicate that
such a disaster might lead to emotional responses at an individual level.
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ABSTRACT
Emotional distress during pregnancy has been frequently related to adverse
outcomes, not only for the pregnant woman but also for the developing foetus. Selfreported mindfulness has been associated with several indices of well-being such
as life satisfaction, physical well-being, and mental health. This study focused on the
relationship between self-reported mindfulness and psychological distress (depressive
symptomatology and pregnancy-related distress) in pregnant women, as research on
this association during pregnancy is largely lacking. In this study, a brief three-facet
mindfulness questionnaire (TFMQ-SF) was tested and validated using exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) in two large samples of
pregnant women from the same study (total N = 905). The TFMQ-SF showed adequate
psychometric properties and correlated negatively with symptoms of depression and
pregnancy-related distress, with medium to large effect sizes. This study showed the 12item TFMQ-SF to be a valid instrument to evaluate self-reported mindfulness in pregnant
women.

140

Three Facet Mindfulness Questionnaire (TFMQ-SF) validation

INTRODUCTION
During the last decades, emotional distress during pregnancy has been frequently
related to adverse outcomes, not only for the pregnant woman but also for the
developing foetus. Emotional distress has been related to poor obstetric outcomes
such as preterm birth and low birth weight1-4. Regarding long-term effects, there is
growing evidence that maternal distress during pregnancy might interfere with infant
development up until adolescence5,6.
In recent years, there has been growing interest in mindfulness-based interventions in
pregnant women. Mindfulness can be defined as paying attention to all experiences
in the present moment, in an accepting and non-judgmental way7-9. Apart from a
mode of awareness, mindfulness is also viewed as a human trait and a trainable skill8,10.
Practicing this mode of awareness is claimed to lead to favourable changes in cognitive
and behavioural patterns or in adaptive attitudes towards thoughts, sensations, and
emotions11. Self-reported mindfulness is positively associated with mental health, life
satisfaction, emotional intelligence, openness, vitality, self-esteem, and optimism7,10.
Negative associations were found between mindfulness and neuroticism, anxiety,
depression, and physical well-being7,10. A growing number of studies suggest that
mindfulness-based interventions have beneficial psychological effects. Results of two
meta-analyses suggested that mindfulness-based therapy is moderately effective with
respect to psychological well-being (Hedge’s g = 0.53 to 0.55) in both a healthy nonclinical population12 and in a variety of disorders13. An earlier meta-analysis found an
overall medium effect size (d = 0.50)15 of mindfulness-based stress reduction (MBSR)
interventions on mental health14. It has been concluded that mindfulness-based
interventions are effective in a variety of psychological problems, especially in reducing
symptoms of anxiety, depression, and stress of varying degrees12,13,16.
Preliminary results of mindfulness-based intervention studies in pregnant women
suggested positive effects of practicing mindfulness. Despite small sample sizes, several
mindfulness-based intervention studies showed reduction of pregnancy-related
distress, anxiety, depression, and negative affect in pregnant women17-22. Also, there are
indications that mindfulness-based interventions increase maternal-foetal attachment
and improve breastfeeding patterns in mentally vulnerable women21,23.
As mindfulness was found to be related to maternal mental well-being, it may be
valuable to detect women during (early) pregnancy who score low on mindfulness
in order to offer them a mindfulness-based intervention during pregnancy. For this
purpose, a brief but valid screening instrument on mindfulness characteristics is needed
for this population.
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Self-report questionnaires have been showed to be appropriate in measuring
mindfulness7,24. Previous research of Baer et al. on assessment of mindfulness by selfreport scales examined the psychometric properties of five mindfulness questionnaires7.
They suggested this concept to include five component skills: observing phenomena
mindfully, describing one’s thoughts and feelings, acting with awareness, non-judging
of inner experience, and non-reactivity to inner experience. These components resulted
in the five facets of the 39-item Five Facet Mindfulness Questionnaire (FFMQ)7. The FFMQ
has been developed as a reliable and valid comprehensive instrument for assessing
different aspects of mindfulness in community and student samples. Also in the
Netherlands, the FFMQ has been shown to be a reliable and valid instrument even in its
short 24-item form (FFMQ-SF)7,25. For screening purposes, only mindfulness facets clearly
related to psychological distress were considered relevant. The facets of observing and
describing have shown non-significant or weak associations with psychological distress
in both patient and healthy Dutch samples24,25. The observing facet has sometimes
even shown positive associations with psychological distress in American samples7.
Only the three other mindfulness facets (acting with awareness, non-judging, and nonreacting) have been found to have incremental validity in the prediction of psychological
symptoms, both in American and Dutch samples, and were therefore included in this
study7,25. Furthermore, there are conceptual arguments for not using the facets of
observing and describing. The structural model based on the mindfulness facets showed
better fit without the observing facet in meditation-naive participants7, while describing
has been criticized to be conceptually distant from the most frequently used definitions
of mindfulness26. Duncan & Bardacke18 also excluded these two subscales in their study
on mindfulness in the perinatal period.
Until now, there are no data published on psychometric characteristics of the FFMQ
among pregnant women. Since pregnant women differ from the general population
in the way that they face a substantial number of physiological and psychological
changes in a relatively short period of time (partially explained by the hormonal changes
during that period), it is recommended to validate this instrument within the particular
population of pregnant women.
The primary objective of this study was to develop and validate the three-facet (15-item)
questionnaire to measure mindfulness during pregnancy: the TFMQ-SF (Three Facet
Mindfulness Questionnaire – Short Form). The secondary objective, for further validation,
was to examine the relation between mindfulness and symptoms of depression
during pregnancy, as well as between mindfulness and pregnancy-specific distress.
We hypothesised that pregnant women with a more ‘mindful’ attitude (high score on
mindfulness questionnaire) would report less symptoms of depression and pregnancyrelated distress.
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METHODS
This study is part of a large prospective longitudinal cohort study in which up to 2,500
pregnant women are followed from the first trimester of pregnancy up until 12 months
postpartum: the HAPPY study (Holistic Approach to Pregnancy and the first Postpartum
Year), of which the study design details have been described elsewhere27.

PROCEDURE AND PARTICIPANTS
Between March and December 2013, 905 pregnant women (20 to 29 weeks of gestation)
who were included in the HAPPY study completed the three-facet version of the
mindfulness questionnaire. The HAPPY study included Dutch-speaking women of
European descent living in South-East Brabant (semi-rural area in the southern part of
the Netherlands). Exclusion criteria were: gemelli pregnancy, suffering from an endocrine
disorder, severe psychiatric disease (schizophrenia, borderline, bipolar disorder), HIV,
drug or alcohol addiction problem, or any other disease resulting in treatment with
drugs that are potentially adverse for the foetus and need careful follow-up during
pregnancy. Recruitment took place at 17 primary care midwifery practices in the area
of Eindhoven (southern part of the Netherlands). About 1,400 eligible pregnant women
(and their partners) received written and oral information about the study at their first
prenatal visit (<12 weeks of gestation). In total, 984 (70%) decided to participate, of
which 905 (92%) completed the second-trimester questionnaire between 20 and 29
weeks of gestation.
Informed consent was obtained from all participants. The HAPPY study is approved by
the Ethical Board of the university and the Medical Ethic Research Committee of the
hospital.

MEASURES

9

Three Facet Mindfulness Questionnaire Short Form (TFMQ-SF)
The 15 (English) items belonging to the three facets acting with awareness, non-judging,
and non-reacting of the original FFMQ-SF7,24 were translated into Dutch by a native
speaker. Subsequently, this version was translated back into English until both version
were identical and matched the original English version. Respondents were asked to rate
the extent to which each statement is true for them on a five-point Likert scale ranging
from 1 (never or very rarely true) to 5 (very often or always true)24. The three selected
facets of the FFMQ-SF has been shown to be reliable and valid, with Cronbach’s α of 0.83
for acting with awareness, 0.83 for non-judging, and 0.75 for non-reacting24.
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Edinburgh Depression Scale (EDS)
Symptoms of depression during pregnancy were measured with the 10-item EDS,
validated in both postpartum28,29 and pregnant women30. The EDS consists of items about
anhedonia, depressed feelings and anxiety. Examples are: “I have been able to laugh
and see the funny side of things”, “I have blamed myself unnecessarily when things went
wrong”, “I have been anxious or worries for no good reason”, “I have been so unhappy
that I have been crying”. The ten items were answered on a four-point Likert scale from
0 to 3. The total score ranges from 0 to 30, with higher scores reflecting more depressive
symptomatology. The EDS is a reliable instrument for screening depressive symptoms in
each of the three trimesters of pregnancy. The reliability values of the EDS indicated by
Cronbach’s α-coefficient per trimester are respectively 0.82, 0.83 and 0.8430. Trimesterspecific cut-off points have been determined lower than the commonly applied cut-off
in the postpartum period. A cut-off value of 10 in the second and third trimesters gives
the most adequate combination of sensitivity, specificity, and positive predictive value
for depression during pregnancy30.

Tilburg Pregnancy Distress Scale (TPDS)
To measure pregnancy-related emotional distress, the 16-item TPDS was used31. The
TPDS consists of items about enjoying pregnancy, worries about labour, delivery and
general health, concerns about finances, and partner involvement. Examples are: “I
am enjoying my pregnancy”, “I worry about the delivery”, “I worry about our financial
situation after childbirth”, and “I feel supported by my partner”. The 16 items were
answered using a four-point Likert scale ranging from 0 (very often) to 3 (rarely/
never). The total score of this scale ranges from 0 to 48, with higher scores reflecting
higher levels of pregnancy-related distress. The TPDS has been validated among Dutch
pregnant women and showed good internal consistency overall (α = 0.78)31.

STATISTICAL ANALYSIS
Statistical analyses were performed using the Statistical Package for Social Sciences
(SPSS version 20.0, IBM, Chicago, Illinois, USA). The confirmatory factor analysis was done
using AMOS (version 18, IBM, Chicago, Illinois, USA). To test for differences between the
two samples, χ2-analyses were used for dichotomous data and Student’s t-tests (twotailed) for continuous data.
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PSYCHOMETRIC PROPERTIES OF THE TFMQ-SF

Preliminary analyses
Prior to the factor analyses, frequency distributions of all items of the 15-item TFMQ-SF
were checked on normal distribution. To ensure a fair level of normality in the data, Kline
recommended that the skewness and kurtosis indices should not exceed values of 3 and
-3 32.

Factor analysis: sample I
An exploratory factor analysis (EFA) using principal axis factoring was performed on
the 15 mindfulness items in sample I. Oblique rotation of the items is preferred if
one or more component correlations exceed the value of 0.30 33,34. Cattell’s scree test
and Kaiser’s criterion were used to select the number of factors for retention33. Factor
loadings above 0.40 were considered important. When items loaded on more than one
dimension, the item was retained when the loading was > 0.40 and the difference on
two loadings exceeded 0.20. The minimum value of the Kaiser-Meyer-Olkin (KMO) index
for a good factor analysis is suggested to be ≥ 0.60 34 and the Bartlett’s test for sphericity
value reaches significance at < 0.05 level.

Internal reliability
Cronbach’s α reliability statistic of ≥ 0.70 is considered as the minimum acceptable
criterion of instrument internal reliability35,36. However, as there is a growing consensus
in psychometric research to not use Cronbach’s α only as an indicator of internal
consistency we also reported Guttman’s lambda-2 (λ2) as reliability estimation method,
recommended by Sijtsma et al.37,38.

Factor analyses: sample II
In sample II, EFA was repeated to verify the factor structure as found in sample I.
Subsequently, confirmatory factor analysis (CFA) was performed on the retained
mindfulness items. CFA was used to test the stability of the factor structures found with
EFA. The comparative fit index (CFI), normed fit index (NFI), Tucker-Lewis Index (TLI), and
the root mean square error of approximation (RMSEA) are generally considered as good
indicators to evaluate model fit. Adequate model fit can be assumed with a CFI ≥ 0.80,
NFI ≥ 0.80, TLI ≥ 0.80, and RMSEA ≤ 0.05 for good and ≤ 0.08 for adequate fit39,40.
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CONCURRENT AND CONSTRUCT VALIDITY
The concurrent validity of the TFMQ-SF was examined by correlating it with the EDS
and TPDS (sub)scales (Pearson’s r-correlations, two-tailed). Construct validity of the
TFMQ-SF was examined both by defining low, medium and high levels of depressive
symptomatology and using the cut-off score of 10 on the EDS to define depression in
the second trimester of pregnancy30,41,42. A one-way ANOVA and two-tailed t-test were
used to evaluate whether there were differences in mean scores on the TFMQ-SF (sub)
scale(s) between the different groups of women. As there are no cut-off points defined
referring to high versus low mindfulness scores, we calculated the quartiles of TFMQ-SF
scores. Furthermore, symptoms of depression and pregnancy distress were compared
between these different quartiles of the mindfulness scores.

RESULTS
A random selected sample of 452 out of the 905 participating women (sample I) was
used to perform EFA and reliability analysis on the 15-item scale. Subsequently, the
second cohort of pregnant women (sample II, N = 453) was used to perform a CFA to test
the dimension structure as found by EFA. Both samples met the criteria of four to ten
subjects per item with a minimum of 100 subjects to conduct factor analyses34,36,43.
The characteristics of the women of both groups were compared and showed no
differences with regard to all self-reported demographic features, obstetric features, life
style habits, and psychological characteristics, as shown in Table 1. Therefore, further
validation research was performed on all participants of samples I and II together (N =
905). The mean age was 30.2 years in both samples, ranging from 19 to 43.

FACTOR ANALYSES
Skewness and kurtosis statistics of the TFMQ-SF scores in sample I (N = 452) showed a
normal distribution for all 15 items. The factor loadings and eigenvalues (5.3, 2.6 and 1.6)
of the EFA in sample I are shown in Table 2. Principal axis factoring with oblique rotation
(direct oblimin) of the items was used, as the component correlations between factors I
and III were found to be 0.45 (> 0.30). The KMO-value was 0.87 with a significant Bartlett’s
test (p < 0.001). As can be seen in Table 2, a three-factor structure was suggested, which
was confirmed on the scree plot with a total explained variance of 63.3%. It also showed
that item 3 did not discriminate (loaded on both factors with a difference < 0.20) and
should therefore be deleted. This resulted in a five-item subscale non-judging, a five-item
subscale non-reactivity, and a four-item scale acting with awareness with Cronbach’s α of
0.83, 0.85 and 0.87 respectively. Guttman’s λ2 reliability estimations were 0.83, 0.86 and
0.87, respectively.
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Table 1. Characteristics of two samples of second trimester pregnant women (N = 905).
Sample I (N = 452)
Characteristics

n (%)

Mn (SD) [range]

Sample II (N = 453)
n (%)

Mn (SD) [range]

P
χ²

t-test

Demographics
Age
Partner relationship

30.2 (3.7) [20-43]

30.2 (3.5) [19-42]

0.91

445 (98.5)

446 (98.5)

0.79

High level of education 303 (67.0)

287 (63.3)

0.23

Obstetric features
Parity

0.21

Nulliparous

233 (51.5)

215 (47.5)

Multiparous

219 (48.5)

238 (52.5)

Gestational age (wks)

22.7 (1.2) [20-28]

22.8 (1.2) [20-29]

0.15

Life style habits
Smoking at 22wks

19 (4.2)

22 (4.9)

0.64

Alcohol intake at 22wks

16 (3.5)

15 (3.3)

0.79

Depression earlier in life 60 (13.6)

67 (15.2)

0.51

Psychological features
Depressive symptoms
(EDS score)

5.2 (4.2) [0-24]

5.4 (4.4) [0-25]

0.60

Pregnancy distress
(TPDS score)

10.4 (5.9) [0-37]

10.8 (5.9) [1-34]

0.27

Note: High level of education means at least 16 years of education (in Dutch: HBO/university).
EDS = Edinburgh Depression Scale; TPDS = Tilburg Pregnancy Distress Scale.

Subsequently, we performed a CFA with the 14-item TFMQ-SF in sample II (N = 453)
showing an inadequate model fit (CFI = 0.82, NFI = 0.86, TLI = 0.84 and RMSEA = 0.09,
lower bound = 0.08). However, a closer look at the model estimates showed that item
13 and item 14 showed poor standardized residual co-variances. Therefore, these items
were omitted from the model which resulted in an adequate model fit of the remaining
12 items: CFI = 0.97, NFI = 0.95, TLI = 0.96, and RMSEA = 0.07, lower bound = 0.05. When
repeating the EFA in sample II on the 12-item TFMQ-SF scale, again three dimensions of
each four items were found. All factor loadings were above 0.64, there was no overlap
between the dimensions, and a total explained variance of 68.4%. Cronbach’s α reliability
estimations showed adequate reliability of the subscales non-judging (α = 0.84),
non-reactivity (α = 0.80), and acting with awareness (α = 0.87). Guttman’s λ2 reliability
estimations were 0.84, 0.81 and 0.87, respectively.
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Table 2. Three-factor solution from exploratory factor analysis (EFA) with oblique rotation in 452
pregnant women who completed the TFMQ-SF in the second trimester of pregnancy.

Factor I
Nonjudging

Factor II
Nonreacting

Factor III
Acting with
awareness

Eigenvalue

5.31

2.58

1.60

Percentage of variance explained

35.4

17.2

10.7

1. I watch my feelings without getting carried away
by them.

0.60

2. I tell myself I shouldn’t be feeling the way I’m
feeling.

0.75

3. I find it difficult to stay focused on what’s
happening in the present moment.

0.56

4. When I have distressing thoughts/images,
I don’t let myself be carried away by them.
5. I make judgments about whether my thoughts
are good or bad.

0.53
0.84

0.71

6. It seems I am ‘running on automatic’ without
awareness of what I’m doing.

0.85

7. When I have distressing thoughts or images,
I feel calm soon after.
8. I tell myself that I shouldn’t be thinking the way
I’m thinking.

0.84
0.83

9. I rush through activities without being really
attentive to them.
10. I think some of my emotions are bad or
inappropriate and I shouldn’t feel them.

0.81
0.77

11. When having distressing thoughts/images,
I can just notice them without reacting.

0.81

12. I do jobs or tasks automatically without being
aware of what I’m doing.
13. I disapprove of myself when I have illogical ideas.

0.84
0.78

14. When I have distressing thought or images, I just
notice them and let them go.
15. I find myself doing things without paying
attention.
A cut-off score of item loading of 0.40 was used. Total explained variance: 63.3%.

148

0.42
0.85
0.89

Three Facet Mindfulness Questionnaire (TFMQ-SF) validation

CONCURRENT AND CONSTRUCT VALIDITY
In Table 3, Pearson correlations are shown between the mindfulness subscales and
psychological distress (symptoms of depression and pregnancy-related distress) in the
second trimester of pregnancy (N = 905). The 12-item mindfulness total scale showed
negative correlations with symptoms of depression and pregnancy distress scores with
medium to large effect sizes (r = -0.33 to -0.53, all p < 0.001)15, indicating that being
more mindful was related to less depressive symptoms and pregnancy-related distress.
When examining the three subscales of the TFMQ-SF, the subscales non-judging and
acting with awareness showed the same inverse correlations with the psychological
symptoms, with medium to large effect sizes according to Cohen (r = -0.36 to -0.59, all p
< 0.001)15. However, the subscale non-reacting was not significantly related to symptoms
of depression.
The intercorrelations between the subscales of the TFMQ-SF ranged from -0.27 to 0.46
with medium to large effect sizes (Table 3). Negative correlations were found between
non-reacting and both the subscales non-judging (r = -0.27, p < 0.001) and acting with
awareness (r = -0.31, p < 0.001).
Table 3. Correlation matrix (Pearson’s r) with the mindfulness questionnaire and second
trimester symptoms of depression (EDS) and pregnancy-related distress (TPDS). Higher scores
on the 12-item TFMQ-SF indicated a more mindful attitude, while higher scores on the EDS
and TPDS indicated more symptoms of depression and pregnancy-related distress.
TFMQ-SF

Nonjudging

EDS

TPDS

TFMQ-SF

-0.53**

-0.48**

Non-judging

-0.59**

-0.44**

0.63**

Non-reacting

<0.01

-0.03

0.42**

-0.27**

Acting with awareness

-0.36**

-0.37**

0.59**

0.46**

Nonreacting

-0.31**

EDS: Edinburgh Depression Scale; TFMQ-SF: Three Facet Mindfulness Questionnaire Short Form;
TPDS: Tilburg Pregnancy Distress Scale;
** significant at 0.001 level, two-tailed
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When we defined low, medium and high levels of depressive symptoms (EDS scores
0-5, 6-9, and ≥10 respectively), the mean total score on the mindfulness questionnaire
decreased significantly with a higher level of depressive symptoms (45, 41 and 37,
respectively) (F(2, 903) = 141.7, p < 0.001).
Among the 905 pregnant women in this study, there were 145 (16.0%) second trimester
pregnant women with depressive symptoms above the questionnaire cut-off according
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to Bergink et al. (EDS ≥ 10)30. Depressed women (n = 145) had significantly lower mean
scores on the 12-item mindfulness questionnaire (Mn [SD] = 37.2 [4.4] versus 43.4 [5.3], t
= 13.2, p < 0.001) than women without depression (n = 760), with a large effect size (d =
1.2)15.
As there were no cut-off points defined referring to high versus low scores on the TFMQSF, we calculated quartiles. The quartile cut-offs of the TFMQ-SF were found to be 38, 42
and 46. As can be seen in Figure 1, the mean scores on the questionnaires measuring
pregnancy distress (TPDS) and depressive symptoms (EDS) significantly differed
between the quartiles of the TFMQ-SF. Analyses of variance with post-hoc Tukey analyses
showed that with regard to both pregnancy distress and symptoms of depression,
all quartiles differed significantly from each other. A higher mindfulness quartile
corresponded with a lower level of pregnancy-related distress (F(3, 902) = 117.11,
p < 0.001), as well as the level of depressive symptoms (F(3, 902) = 57.07, p < 0.001). The
effect sizes (η²) of 0.28 (depressive symptoms) and 0.21 (pregnancy-related distress) were
both found to be large according to Cohen44.
18

Pregnancy distress (TPDS)
Depression (EDS)

16

Mean questionnaire score

14

12

10

8

6

4

2

0
n = 234

n = 219

n = 252

n = 200

TFMQ-SF quartiles

Figure 1. Scores on the TPDS (pregnancy distress) and EDS (depressive symptoms) differ between
the four quartile scores on the 12-item TFMQ-SF (range 12-60). Women with a score in the highest
quartile (reflecting more mindfulness) showed the lowest mean EDS and TPDS scores.
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DISCUSSION
This study aimed to validate a mindfulness questionnaire during pregnancy, assessing
the three most relevant facets of mindfulness: non-judging to inner experience, nonreactivity to inner experience, and acting with awareness. Validation analysis in two
large samples using EFA and CFA resulted in a 12-item TFMQ-SF (score range 12-60).
Factor analyses found three subscales of four items each, showing adequate reliability
estimations from 0.80 to 0.87.
As expected, the 12-item TFMQ-SF was negatively and significantly correlated with the
psychological symptom scores (medium to large effect sizes), indicating that being
more mindful was related to less depressive symptoms and pregnancy-related distress.
These findings correspond with previous research showing mindfulness to be inversely
correlated with depression and stress, with medium to large effect sizes10,24,25,45.
When examining the three subscales of the TFMQ-SF, the subscales non-judging
and acting with awareness showed the same inverse correlations with psychological
symptoms, but the subscale non-reactivity was not significantly related to symptoms
of depression. In contrast, previous literature found negative correlations between all
mindfulness subscales and symptoms of depression and stress24,25,45. We do not have
a convincing explanation for this discrepancy, but we suspect that it is related to the
specific sample of young women being pregnant. The questions of this subscale ask to
what extent one lets go of distressing thoughts. Perhaps these women interpret these
questions as reflecting thoughts related to their pregnancy, which they feel they should
not let go, but take seriously, if they care about their foetus. Thus, they may feel not
letting go of these thoughts is adaptive, diminishing the correlation with depressive
feelings. This different interpretation of the questions might also explain the unexpected
negative correlation between non-reacting and the other mindfulness subscales, which is
discrepant with previous findings of both the short form24,25 and the original full version7,
although not in pregnant women.
Comparing the shortened 12-item questionnaire with the 15-item TFMQ-SF, we found
similar intercorrelations between the subscales (with medium to large effect sizes),
indicating that omitting the three items did not affect the internal validity of the scale.
When splitting the scores of the mindfulness questionnaires in quartiles, the mean
scores on pregnancy-related distress and symptoms of depression significantly differed
between all quartiles of the TFMQ-SF, with higher levels of mindfulness corresponding
with less pregnancy-related distress and depressive symptoms, corroborating the
continuous negative associations between mindfulness and distress found in this study
and in previous investigations in other populations24,25,45. Recent studies investigated
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whether mindfulness could serve as a ‘buffer’ which protects against negative effects
of stressful events up to one year follow-up45-47. For example, among patients with
diabetes, stressful life events were not associated with feelings of depression in those
who scored high on the three mindfulness facets47. Among patients with rheumatoid
arthritis, disability was related to less psychological distress at one year follow-up when
mindfulness was high46. Another example of the buffering effect of mindfulness is a
study in the general Swedish population45 showing the mindfulness facets non-judging,
non-reacting, and acting with awareness to be associated with a weaker relationship
between perceived stress and depression, as well as perceived health. Bränström et al.
stated that when people experience high levels of stress, self-reported mindfulness may
serve as a buffer against the negative influence on depression and perceived health45.
If self-reported mindfulness indeed reflects the potential buffer that protects against
the adverse influence of stressful events, a screening tool might be valuable to identify
pregnant women who are more vulnerable to emotional distress during pregnancy.
Detecting these women enables care providers to offer them an intervention, such
as a mindfulness training. A recent publication in The Lancet showed mindfulnessbased intervention to be equally effective as antidepressant treatment in patients with
recurrent depression48. Future randomised controlled trials, especially in pregnant
women, should confirm a possible benefit of mindfulness-based intervention on
depression. In this light, a mindfulness questionnaire validated in pregnant women
will benefit the research on the effectiveness of mindfulness-based interventions on
perinatal depression.
In order to estimate the generalisability of this study’s results, the characteristics of the
participants were compared with the general Dutch female population. The number
of primiparous women in this study (49%) is fairly similar to the number seen in the
general Dutch population (45%)49. The number of highly educated women in this study
was higher compared to the general Dutch female population between 25-35 years
(64% versus 52%)50. This high level of education may limit the generalisability of the
findings of the present study. Another limitation is the fact that only Dutch-speaking
women of European descent were included in this study. Therefore, findings may not
be generalisable to the general population including different ethnic minorities. It is
advisable that for use among individuals of different ethnic groups, the mindfulness
questionnaire should be translated and validated in different languages.
A strength of this study is that both EFA and CFA techniques were performed to validate
the questionnaire using two separate samples with sufficient statistical power. Also,
validated self-reported questionnaires measuring depressive symptomatology (EDS) and
pregnancy-specific distress (TPDS) were used for concurrent and construct validation.
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The application of this study’s findings in the clinical practice is the ability to use the
brief mindfulness instrument as a quick screening tool. By screening for self-reported
mindfulness, pregnant women with low scores on the mindfulness questionnaire
(reflecting less mindfulness) could be offered a mindfulness training. Furthermore, there
is increasing interest in experimental research with pregnancy-specific mindfulness
interventions, which highlights the importance of a mindfulness questionnaire
specifically validated in pregnant women20.
Apart from the positive effects of mindfulness on mental well-being during pregnancy,
there might also be beneficial postnatal effects. For example, in a recent study by PerezBlasco and colleagues, a beneficial effect of a mindfulness-based intervention was found
on the start and continuation of breastfeeding in vulnerable women23. This is especially
of importance for the Netherlands as, in contrast to guidelines of the WHO that every
woman should breastfeed her infant for at least six months, only 75% of the women
in this country start breastfeeding and almost half of them stop within three months
postpartum51,52.

CONCLUSION
This study showed the 12-item TFMQ-SF to be a valid instrument to evaluate selfreported mindfulness during pregnancy. When using this instrument in pregnant
women, however, one must be aware of the possibility that the non-reacting
subscale may have different properties in this population. The user-friendly TFMQ-SF
questionnaire may be a valuable screening instrument during early gestation to improve
mental health and general well-being of women with elevated scores on emotional
distress and low mindfulness scores by providing them with mindfulness training.
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GENERAL DISCUSSION
The rationale of this thesis is based on the increasing demand for patient-reported
outcome measures to evaluate perinatal care. In this chapter the main findings of the
thesis are discussed, structured around three focal points:
I) developing and validating questionnaires to measure patient-reported outcomes in
perinatal care (Chapters 2, 4 and 9)
II) evaluating the quality of perinatal care and the effect of simulation-based team
training on patient-reported quality of care (Chapters 2 and 3)
III) assessing aspects of mental health during pregnancy (Chapters 5 to 9)
Furthermore, the implications for clinical practice and future directions are outlined.

I) DEVELOPING AND VALIDATING QUESTIONNAIRES TO MEASURE PATIENTREPORTED OUTCOMES IN PERINATAL CARE
In order to quantify patient experiences in perinatal care, we developed and validated
several questionnaires that were designed to measure patient-reported outcomes. This
thesis includes three psychometric questionnaire validation studies: a questionnaire
designed to measure patient-reported quality of perinatal care (Chapter 2), a
questionnaire for measuring women’s perceptions of childbirth and the first postpartum
week (Chapter 4), and a questionnaire for measuring mindfulness in pregnant women
(Chapter 9).
Adequate measurement of ‘the patient’s perspective’ is challenging because usually
there are no generally accepted criteria for the constructs. In developing and validation
process of patient-reported outcome measures, it is important to incorporate the
patients into the process of development. As a researcher, care professional or policy
maker, one can imagine what is relevant, but if we want to measure the patient’s
perspective, the patients’ input should be the main component of the questionnaire.
Qualitative focus group interviews with proper documentation of input from the target
group are a source of appropriate content and contribute to adequate content validity1,2.
The focus group documentations (e.g. audio recordings) are subsequently transcribed
into statements and evaluated by a panel of experts. Then, several care professionals and
focus group participants review the candidate items for clear formulation and how items
are perceived1,2. Pilot testing of the concept questionnaire needs to be done in the target
population, in a sample that meets the criteria of adequate psychometric research of
four to ten subjects per item with a minimum of 100 subjects3,4.
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After checking the assumption of normality by reviewing the distribution of answers per
item, exploratory factor analyses (EFA) are performed on a first sample to identify the
number of factors and the reduction of items. To test the stability of the factor structures
found in the first sample, it is recommended to perform confirmatory factor analyses
(CFA) in a second sample with adequate power5. CFA provides a more sophisticated
approach to evaluating item discrimination across scales1. As an indication of internal
reliability, Cronbach’s alpha (α) coefficients are calculated, with α ≥ 0.70 considered the
minimum acceptable criterion of internal consistency3. Another type of reliability is testretest reliability. Picking the optimal time interval for test–retest reliability is challenging
since the repeat assessment should not be so soon that the responses are just memories
of the first assessment, and yet not so long that a significant change has occurred
during the time interval between the assessments1. Adequate evaluation of test–retest
reliability is difficult in relation to pregnancy and childbirth because of recall bias.
Finally, when adequate psychometric properties are confirmed, the instrument’s validity
should be established. However, as there are few ‘gold standards’ with regard to patient
experiences to allow the use of criterion validity, construct validity (for example by
testing theoretical hypothesis) is the type of validity most frequently used with patientreported outcomes1.
This thesis includes two questionnaires with which we started at the very beginning
of questionnaire development as mentioned above. In Chapter 2 we describe the
development of the Pregnancy and Childbirth Questionnaire (PCQ) to measure patientreported quality of care during pregnancy and labour, and in Chapter 4 we present the
Childbirth Perception Scale (CPS), which we developed to measure women’s perceptions
of childbirth and the first postpartum week, i.e. adopting a more internal focus. For both
questionnaires, we conducted focus group interviews and evaluated their psychometric
properties using EFA and CFA in two separate samples of postpartum women per
questionnaire (four samples of n ≥ 289).
In Chapter 2, EFA and CFA led to a 25-item Pregnancy and Childbirth Questionnaire (PCQ)
consisting of three subscales: personal treatment during pregnancy (11 items, α = 0.89),
educational information (7 items, α = 0.83), and personal treatment during childbirth
(7 items, α = 0.86). Hypothesis testing construct validity of the PCQ was evaluated by
comparing the perceived quality of care score among women who experienced different
obstetric pathways. The results confirmed that quality of care was evaluated more
positively among women who only received midwife-led care or obstetrician-led care,
compared to women who had been referred from one level to another level of care
during pregnancy.
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In Chapter 4, EFA and CFA led to a 12-item Childbirth Perception Scale (CPS) (α = 0.82),
with six items relating to perception of delivery (α = 0.81) and six items relating to the
first postpartum week (α = 0.79). The construct validity of the CPS was examined by
testing hypotheses according to the perception of childbirth and the first postpartum
week regarding mode of delivery and home versus hospital delivery. The results
confirmed that a more negative perception of delivery and the first postpartum week
was related to a more complicated delivery (instrumental delivery), and that women
who gave birth at home reported the most positive perception of both delivery and the
first postpartum week. The concurrent validity was tested by correlating the CPS and
the EPDS depression scale, showing that more postpartum depressive symptoms were
highly and significantly correlated with more negative perception scores (for both the
total CPS scale and its subscales).
Both the Childbirth Perception Scale (CPS) and the Pregnancy and Childbirth
Questionnaire (PCQ) might be useful for evaluating patient-centred perinatal care. The
CPS contributes to the field of exploring birth experiences and the mental health of
postpartum women, and future research with this questionnaire might provide insights
into the possible associations between birth experience and post-traumatic stress,
postpartum recovery, postpartum depression, perinatal health care consumption, and
future pregnancies and deliveries. The PCQ contributes to evaluating the quality of
care and can provide care professionals and policy makers with feedback on the care
provided. The PCQ can also be useful to detect the strengths and shortcomings of
perinatal care and the evaluation of interventions designed to improve quality of care.
To evaluate patients’ perceptions of perinatal care in the Netherlands, two other
instrument development studies have been published since we published our
questionnaires. The ReproQ, which aims to assess the responsiveness – addressing the
non-clinical aspects of health service quality – of the perinatal care system6, and the
LADY-X, a utility instrument used to evaluate birth experiences8,9. The ReproQ, which
consists of items relating to pregnancy, childbirth and the postpartum phase, derived
its content from the eight domains of the WHO that are claimed to be of universal
importance in all health systems6,7. These items were adapted to the perinatal care
setting by a team of experts, rather than carrying out focus group interviews with
Dutch pregnant women as the main input for developing the questionnaire6,7. The
development of the LADY-X included both expert opinions and focus group interviews
with pregnant and postpartum women as well as their partners, but focused on birthrelated aspects only. The aim was to develop a birth-specific utility measure to evaluate
cost-effectiveness8,9, whereas we focused on woman’s perceptions rather than an
economic evaluation.
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In Chapter 9, we report on validation of an existing mindfulness questionnaire among
the pregnant population. After item reduction, psychometric testing of the ThreeFacet Mindfulness Questionnaire (TFMQ-SF) using EFA and CFA resulted in adequate
properties. Furthermore, Cronbach’s α showed adequate internal consistency of the
subscales ‘non-judging’ (four items, α = 0.84), ‘non-reactivity’ (four items, α = 0.80), and
‘acting with awareness’ (four items, α = 0.87). The construct validity was examined by
testing the hypothesis that women with more symptoms of depression report less
mindfulness. The concurrent validity of the TFMQ-SF was examined by correlating it with
the Edinburgh Depression Scale (EDS) and a pregnancy-related distress scale (TPDS). The
results confirmed an inverse correlation between mindfulness score and psychological
symptom scores. The TFMQ-SF mindfulness questionnaire is a valuable screening tool
that can be used to assess mental health during pregnancy in order to detect mentally
vulnerable women, and, in the future, to evaluate the effect of a mindfulness-based
intervention on perinatal mental well-being.
In conclusion, the three questionnaires had sufficient psychometric properties and
seem to be useful for evaluating patient-reported outcomes in perinatal care. It
should be mentioned, however, that validating an instrument is an ongoing process
and psychometric indices for reliability and validity are continuous rather than
dichotomous1,10. Besides the key strengths of carrying out focus group interviews
to incorporate patients’ input in developing the questionnaires, another strength is
the extended psychometric analyses achieved through both exploratory (EFA) and
confirmatory (CFA) factor analyses, using separate samples that are large enough to
meet the standard demands of appropriate psychometric research. All samples (six
samples of N = 289 to 495) met the strict criteria of adequate psychometric research
of four to ten subjects per newly developed item with a minimum of 100 subjects in at
least two subsamples of the study to conduct factor analyses3,4. A limitation, however, is
the exclusion of women who were not conversant in Dutch, due to the language of the
questionnaires. Other limitations relate to the high level of education of the samples and
the fact that we did not include the partners of the pregnant women in the focus groups
and the assessments, resulting in a lack of data on partners’ perception of perinatal care.

II) EVALUATION OF PATIENT-REPORTED QUALITY OF PERINATAL CARE
In order to improve the quality of care as perceived by patients, one should first gain
insight into its determinants and evaluate areas where perinatal care can be improved.
For this purpose, we developed and validated a questionnaire that was used to measure
patient-reported quality of care during pregnancy and childbirth (PCQ, Chapter 2). The
focus group interviews that were performed to collect the content were valuable in that
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they identified several important indicators of quality of care. A personal approach was
found to be a key factor of quality of care both during pregnancy and delivery. Previous
studies have shown that, especially when giving birth, women believe that their feelings
and values should be understood by professionals, from whom they seek empathy
and personal commitment, not just information11. Moreover, more ‘personal’ care has
long been associated with higher levels of satisfaction12. Our focus group interviews
also confirmed the importance of partner involvement, which was also identified as
an important subscale in the development and validation of the Tilburg Pregnancy
Distress Scale (TPDS)13. Besides partner involvement, the focus group interviews revealed
topics related to shared-decision making, involvement, and being kept informed. The
importance of the topic ‘involvement’ was also confirmed by the update of the UK’s
National Institute for Health and Clinical Excellence (NICE) guideline, which states:
“Involve the woman, and, if she agrees, her partner, family or carer, in all decisions
about her care and the care of her baby”14. Furthermore, the focus group interviews
were valuable in discovering the importance of for example whether the educational
information satisfied the women’s needs, the communication among professionals, and
clear leadership.
The results with regard to the overall quality of care showed the highest PCQ scores
among women who only received midwife-led (primary) care, followed by women
who only received obstetrician-led (secondary) care (Chapter 2). Women who had been
referred during pregnancy reported a lower quality of care. These women received care
in more than one institution from several care providers. It is hypothesised that, with an
increasing number of care providers, the individual involvement of each care provider
decreases, resulting in some diffusion of responsibility. Referral during pregnancy may
interfere with a systematic way of providing clients with information and might lead
to inconsistent advice, information, and protocols. The concept of ‘continuity of care’
appeared to be an important aspect of the quality of care, which was represented in
both the pregnancy- and the delivery-scale of the PCQ.
In the current Dutch obstetric care system, more than 80% of the pregnant women
receive care from multiple care providers at some time during their pregnancy15. This
shift between care providers results in many medical handovers, potentially leading to
errors in communication and process management. Communication among obstetric
care providers within a single discipline as well as between those in different disciplines
is important to guarantee an optimal referral process. Close collaboration between
different care providers is assumed to improve the referral process and the perceived
quality of care16. A review of Weaver et al. concluded that team training in healthcare
improves teamwork and can positively impact patient outcomes17.
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The results of the multiprofessional simulation-based team training intervention
that we tested in Chapter 3, revealed a higher mean PCQ score (indicating a higher
quality of care) in a group of postpartum women after the training, compared to a
group of postpartum women who completed the PCQ before the training. Given the
observational cohort design of the study and the fact that two separate groups of
pregnant women were used (despite their similar characteristics), we cannot prove a
causal association between the training and the results. However, the assumption that
the improvement in perceived quality of care might be related to the team training
intervention is supported by the fact that the five items for which performance increased
significantly (communication among healthcare professionals, clear leadership,
involvement in planning, and providing patients with better information) are closely
related to the principles of crew resource management in which the teams were trained.
This study is among the first to investigate the effect of simulation-based obstetric
team training on patient-reported quality of care. According to Kirkpatrick’s model
for the evaluating training, an effective training is assumed to elicit positive reactions
from trainees (level one), result in a learning effect (level two), a behavioural change
(level three), and eventually be translated into improved patient outcomes (level four:
medical or patient-reported outcomes)18. Patient-reported quality of care, measured
with a validated questionnaire such as the PCQ, can be classified as a level four outcome
of Kirkpatrick’s model for evaluating training19. Another strength of the trial is the
multiprofessional character of the intervention, in which we trained a whole obstetric
collaborative network, including people working at all levels of care: ambulance
staff, maternity nurses, independent community midwives, obstetric nurses, hospital
midwives, residents, and gynaecologists.
A limitation of the pilot study on the effect of simulation-based team training is its nonrandomised design. A randomised controlled trial would have been a superior design.
Within the obstetric department of the hospital a randomised controlled trial was not
feasible because patients receive care from several care providers and a clear distinction
(without cross-over contamination) between trained and non-trained care providers has
major logistic limitations. The results of this pilot study should be viewed as preliminary
and as a first step in explaining the potential effect of multiprofessional simulation-based
obstetric team training on patient-reported quality of care. The next step in verifying
a possible effect of the multiprofessional simulation-based obstetric team training on
patient-reported quality of care would be to test the intervention in a larger area with
randomised cluster training20. In 2014 and 2015, we performed the multiprofessional
simulation-based team trainings in four other collaborative obstetric networks, data
analysis of which will be performed in 201620.
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III) ASPECTS OF MENTAL HEALTH DURING PREGNANCY
Another important patient-reported outcome in perinatal care is mental health. Several
aspects of mental health are highlighted in the Chapters 4 to 9, but in this section we
focus on depressive symptomatology during pregnancy. Although it is well known that
depressive symptoms occur frequently during pregnancy and have a major impact
on women, families, and the developing children, data on the exact prevalence of
depressive symptoms during pregnancy are inconclusive. In this thesis, prospective
longitudinal data from a large sample of 1,813 women assessing depressive symptoms
with the commonly used EDS questionnaire at all trimesters of pregnancy is studied
(Chapter 7). We found that, depending on the trimester, 10-15% of the pregnant women
reported higher levels of depressive symptoms, with a cumulative rate of 26% reporting
depressive symptoms at least once during pregnancy. Moreover, up to 4% of the
pregnant women (without any known psychiatric disorder) suffered from persistently
elevated depressive symptoms during pregnancy. Our results showed that, despite
a psychological history as the best overall predictor, incidentally elevated depressive
symptoms are related to the occurrence of major life events during pregnancy, while
persistently elevated depressive symptoms are related to unplanned pregnancy and
multiparity.
An example of an indirect major life event, the MH17 disaster, is the topic of Chapter 8.
Longitudinal data with pre- and post-disaster measurements in two cohorts of pregnant
women confirmed an association of a limited duration with depressive symptoms
among pregnant women. In accordance with the findings of Chapter 7, which suggested
that major life events are particularly related to incidentally elevated depression scores,
the emotional response is assumed to be temporary, since the EDS scores no longer
differ between the groups at one week postpartum (approximately two months later).
Furthermore, we found no unfavourable birth outcomes, which is in line with American
research findings regarding the September 11 attacks21,22. A Dutch study found no
significant association of indirect exposure with pregnancy duration, but they did report
a rather weak but significant association with lower birth weight in neonates of women
in the Netherlands who were pregnant at the time of the September 11 attacks23. After
we published our findings regarding a possible association between the MH17 disaster
and depressive symptoms among pregnant women in the Netherlands, another Dutch
research group explored this possible relationship within their longitudinal birth cohort.
Despite inconsistencies in the results – depending on the time of measurement and
the differences between the questionnaires that were used – they concluded that
they found trends in line with our results24. Comparison is difficult since they used
the EDS questionnaire only at 17 weeks of gestation and the HADS (Hospital Anxiety
and Depression Scale, not validated among pregnant women) in the first trimester
of pregnancy and at 34 weeks of gestation. However, these studies contribute to
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establishing a possible association between (nationwide) disasters and (individual)
mental health, which is challenging, especially due to the unexpected occurrence of
such events.
Despite the gap in the literature on the impact of life events on perinatal mental health,
it is even more important to focus on more chronic patterns of depressive symptoms.
Contrary to temporary symptoms of depression, persistent depression is assumed to be
even more harmful to women and their offspring25. In particular, women suffering from
this persistent pattern of depression should be identified and offered an intervention.
The World Health Organization has stated that risk factors for poor mental health
(including mood disorders) should be ascertained as part of routine primary perinatal
health care26, and this has been confirmed by the UK’s National Institute for Health
and Clinical Excellence (NICE) guidelines recommending early screening for antenatal
depression during a woman’s first visit14. Nevertheless, the debate whether or not
to screen for perinatal depression has turned out to be a hot topic again in 201627-29.
Recently, the US Preventive Services Task Force published a report and systematic
review in JAMA, in which they concluded that there is sufficient evidence for the
balance of benefits and harms caused by depression screening and treatment to
advocate screening women for perinatal depression27,28. An editorial response in The
Lancet, however, highlighted the fact that the evidence is still limited, and stated that
perinatal screening ‘needs to be done through sensitive enquiry in the context of a
broader conversation about the physical and mental health well-being of mothers’29. We
agree that one can question whether there is enough evidence yet about who, when
and how to screen. Our results (see Chapter 7) show that up to 60% of the positively
screened cases reported just a single episode of depressive symptoms, with a major
life event being a predominant determinant. This raises the question: should we screen
all pregnant women or should we focus on a group at risk of persistent perinatal
depression? Chapter 7 shows that gathering information about three additional items
(previous history of mental health problems, unplanned pregnancy and multiparity)
when finding an elevated EDS score at 12 weeks of gestation, enabled us to identify up
to 83% of the highly vulnerable women (those with persistent depressive symptoms),
although with limited specificity. As long as one single elevated score does not result in
harmful stigmatisation and immediate referral, the balance between false positives and
false negatives could be in favour of not missing depressed women. An elevated score
should be placed in the context of repeated measurements and other determinants
to focus on women with more ‘chronic’ depressive symptoms. A selection based on a
vulnerability profile and repeated EDS assessments might contribute to a better costbenefit ratio when interventions are offered. It might be wise to gather more contextual
information and implement a watchful waiting period to avoid stigmatisation and
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medicalisation, take some time for natural recovery, and repeat an EDS assessment
during the next consultation. Furthermore, it is important to discuss this topic with
each woman (and her partner if she agrees) in the context of shared-decision making,
particularly when it is about a possible referral or intervention. As was recently stated in
a Lancet editorial, perinatal mental health screening needs to be done through sensitive
enquiry in the context of a broader conversation about the physical and mental health
well-being of mothers29.
The strengths and limitations of the studies on aspects of mental health during
pregnancy are described in the discussion sections of the chapters, but in this section
we discuss some important overall strengths and limitations. With regard to the study
designs, all studies are based on observational research. Observational studies are
suitable for assessing aspects of mental health at certain time points and give insight
into certain associations, but they are limited in providing conclusive evidence on
causality. The recruitment of participants of the HAPPY study (Chapters 6 to 9) took place
at 17 of the 19 primary care midwifery practices in the area of Eindhoven (southern part
of the Netherlands). Despite this high representation rate (89%) of community midwives
in the area, and the inclusion rate of 2,275 (72%) of the eligible pregnant women, some
limitations with regard to the generalisability of the results should be addressed. The
first is the relatively high number of low-risk pregnant women in the HAPPY study,
as a consequence of primary care recruitment (and the exclusion of women with e.g.
endocrine disorders, to be able to answer the research question on thyroid functioning).
It should be mentioned, however, that the proportion of women who are defined as
high-risk from early term is rather low (14%)30 and most of the women who become
higher risk are referred in the second half of pregnancy or during labour. Furthermore,
the exclusion of women who are not conversant in Dutch, as a consequence of the
Dutch questionnaire assessments, and the high level of education of the study samples
compared to the general Dutch female population between 25-35 years (65% versus
52%)31, might limit the generalisability of our results. A limitation with regard to the
generalisability of the data on depressive symptoms is that the HAPPY study did not
include women with known psychiatric disorders (5-10% of the pregnant population
among whom mood disorders are most common32,33, and the use of SSRI among 2-5%
of the pregnant women e.g.34-36). Our finding that one in four women presents elevated
symptoms of depression at least once during pregnancy should be regarded in the light
of this exclusion criterion, suggesting an underestimation of the prevalence and severity
of depressive symptoms. This means that in the total pregnant population this figure
might be even higher.
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One strength of the longitudinal HAPPY study is its large sample size, which enabled
us to discriminate between separate, sufficiently large subgroups of women, which in
turn, made it possible to identify different characteristics related to different patterns
of depressive symptoms. For example, Chapter 7 contains data on 1,813 women with
completed depression questionnaires at all trimesters of pregnancy. To measure
symptoms of depression in our study samples, we used the EDS with trimester specific
cut-off values, validated against a psychiatric diagnostic interview among Dutch
pregnant women from the same area with similar characteristics37. What should be
acknowledged with regard to our studies on depressive symptoms, however, is that
having depressive symptoms is not the same as having a depressive disorder. Elevated
depression scores are not equivalent to having a depressive disorder, which can only be
diagnosed in a psychiatric diagnostic interview. However, diagnostic interviews are timeconsuming (and therefore expensive) and not practicable for screening large samples
of pregnant women. In order to compare the prevalence rates of depression, we used
data from a reference group of women aged between 25 and 34 participating in a large
observational study in more than 6,600 Dutch citizens (NEMESIS-II: Netherlands Mental
Health Survey and Incidence Study part II)38. Data from this population survey showed
a 7.8% prevalence rate of depressive disorder in women aged between 25 and 3438.
According to Bergink et al.37, who validated the EDS during pregnancy using a psychiatric
diagnostic interview, the positive predictive value of an elevated EDS varied between
29-51% throughout pregnancy. This means that applying this figure to the HAPPY study
data, the pregnancy prevalence of an elevated EDS of 25.7% implies a depression rate of
7.5%-13.1%.

IMPLICATIONS FOR CLINICAL PRACTICE AND FUTURE RESEARCH
Patient-reported outcomes provide into the patient’s perspective and are useful in
evaluating the quality of perinatal care. When developing instruments to measure
patient-reported outcome, it is important to guarantee the incorporation of patients’
input, for example by carrying out extensive focus group interviews. Furthermore,
adequate psychometric testing also needs – in addition to exploratory factor analyses
(EFA) –confirmatory factor analyses (CFA), in separate samples with sufficient power.
The newly developed PCQ described in Chapter 2 might be a useful instrument
for encouraging communication with patients regarding their needs, preferences
and expectations, as well as an instrument for evaluating the quality of care from
the patient’s perspective and for providing care professionals and policy makers
with feedback. The same applies to the CPS, which could be a useful instrument
for identifying areas of improvement with regard to birth experiences and patients’
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needs, in order to adapt perinatal care so that it becomes optimal patient-centred
care. Furthermore, it could be valuable in evaluating a woman’s birth experience
and identifying her needs for support in the postpartum period, as women’s birth
experiences could have a long-lasting impact on their well-being and as a consequence
on that of her family and new-born baby.
To achieve integrated perinatal care that has a patient-centred approach, adequate
monitoring of the quality of care and childbirth experiences from the patient’s
perspective should be implemented as standard parts of the evaluation. Incorporating
this data in the national registration system makes it possible to compare the quality
of care between care providers or institutions. Working towards a new approach to
perinatal care in the Netherlands – integrated perinatal care – the PCQ and CPS might
be valuable for evaluating the possible benefits of this new care system with respect to
patient-reported outcomes. Assessment of both questionnaires, combining women’s
evaluation of quality of care and their personal experiences, would deliver a more
sophisticated evaluation of ‘the patient’s perspective’ regarding perinatal care, and
contribute to patient-centred care. Combining the data that we already collected, with
data from assessments in the future, it will be possible to compare patient perceptions of
care over time during the transition of the care system.
When implementing self-report questionnaires, the responder’s mental state while
completing the questionnaires should be taken into account (for example the impact
of childbirth and the first postpartum week when assessing the quality of care). The
EDS, which was used to assess depressive symptoms during the CPS validation (Chapter
4), showed that the depression score was an important independent predictor of
the perception of childbirth and the first postpartum week in both primiparous and
multiparous women. Moreover, the study on pain perception in relation to ECV (Chapter
5) highlighted the importance of a pregnant woman’s mood for her experiences. Future
studies with patient-reported outcome measures should incorporate the respondent’s
mental health when evaluating quality of care. Because, by definition, all self-report
questionnaires evaluate the care that has been provided in a subjective manner,
elements that influence this subjective perception – such as mental state – should
always be taken into account.
With regard to the quality of perinatal care, the results of this thesis highlight
the importance of a personal approach and the continuity of care. Moreover, the
finding that women who have been referred from primary to secondary care during
pregnancy report a lower quality of care, is striking. Closer collaboration between care
providers might help to optimise referral processes and continuity of care. Taking into
account the methodological limitations of the team training pilot study (Chapter 3),
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multiprofessional simulation-based team training is recommended to improve care
providers’ communication and teamwork skills. Although we assume that collaboration
between those primary and secondary care will improve through multiprofessional
team training, we believe that the key to success with regard to referral and continuity
of care lies in integrating the independent levels of care into an integrated perinatal care
system. A single organisational structure and information system, uniform policy, and
no conflicting financial interests would improve the referral process and the continuity
of care. With regard to the latter, a case manager should be available for each pregnant
woman to keep an eye on the care process within larger multiprofessional organizations.
In such an integrated perinatal care system, however, simulation-based team training
will still be necessary in order to train (and maintain) the communication and
teamwork skills of the care professionals within the integrated care system, as optimal
communication and teamwork remain crucial to multiprofessional teams.
Multidisciplinary collaboration is also important when monitoring the mental health of
pregnant women. Depression during pregnancy is frequently unrecognised, partially
due to the non-specific symptoms that often assigned to the changes related to
pregnancy. Furthermore, (frequent) switching between care providers makes it difficult
for them to detect changes in mood, and it might prevent women from discussing a
depressed mood. This underlines the importance of improving continuity of care and
collaboration among care professionals.
Within the perinatal care system, when there are frequent consultations during
pregnancy, screening for depression in the pregnant population can easily be
implemented. This thesis shows that persistent depressive symptoms are often related
to characteristics other than incidentally elevated symptoms, and a single assessment
of depressive symptoms might overestimate the number of vulnerable women.
A recommendation for clinical practice would be that a primary care depression
screening strategy for pregnant women should assess an elevated depression score
in the context of other determinants and take into account the potential chronicity of
depressive symptoms in order to offer interventions to the most vulnerable women.
The frequent health check-ups during pregnancy are suitable for repeated assessments
of depression. Focusing on the group at risk could economise intervention resources,
while avoiding medicalisation of women with only a single elevated depression score.
In such a screening programme, close collaboration with mental health specialists is
recommended.
Besides screening for depressive symptoms, we also recommend using the TFMQ-SF
questionnaire to screen pregnant women for mindfulness, in order to detect mentally
vulnerable women. As well as a mode of awareness, mindfulness is also viewed as
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a human trait and a trainable skill39,40. Previous studies have shown that it is related
to maternal mental well-being, and studies among other populations showed that
mindfulness could serve as a ‘buffer’ which protects against the negative effects of
stressful events41-43. If self-reported mindfulness indeed reflects a potential buffer that
protects against the adverse influence of stressful events, it might be valuable to screen
for mindfulness in the clinical practice to identify women who are more vulnerable to
emotional distress during early pregnancy in order to offer them an intervention such as
a mindfulness training44-46, which is much less stigmatizing compared to psychological
treatment. These days, several types of mental health interventions are web-based
(including online mindfulness training47-49, which makes them highly accessible to
pregnant women, a sub-population with an internet access rate of 99%50.
Future research on mental health during pregnancy should investigate what would be
an optimal mental health programme and how best to integrate this within the perinatal
care system. It should be examined what is the optimal (who, when, and how?) and costeffective way of screening and treating women during pregnancy.
Finally, one more general implication for clinical practice and future research relates to
the involvement of the partners. Partner involvement is important to family-centred
care, and has been shown to be an important factor affecting distress in pregnancy and
social support. Furthermore, partners should also be included in evaluating the quality
of perinatal care.
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CONCLUDING REMARKS
The results of this thesis highlight the importance of patient-reported outcomes in
perinatal care. Evaluation of patient-centred or family-centred care requires adequate
patient-reported outcome measures. There is therefore a need for questionnaires that
are developed and validated following an extensive methodological protocol, including
the incorporation of the target group (patients) in the process of development, for
example by carrying out focus group interviews.
Patient-reported outcomes offer insights into the patients’ experiences and are useful
for evaluating the quality of perinatal care, by providing care professionals and policy
makers with feedback on the care provided. Furthermore, properly developed and
validated questionnaires which measure patient-reported outcomes are suitable for
reaching large groups of women in the perinatal period, for example to evaluate the
quality of care or to screen for mental health.
A personal approach and continuity of care are important indicators of the quality of
care, and for these closer multiprofessional collaboration is required. Simulation-based
team training may contribute to improving communication and teamwork among care
providers. Furthermore, a multidisciplinary approach and close collaboration are also
recommended regarding the (early) detection of mentally vulnerable women, who are
at risk for perinatal depression. If it is decided to screen for depression during pregnancy,
we recommend that the questionnaire scores should be placed in the context of other
determinants and should be assessed repeatedly in order to detect the most vulnerable
women. Focusing on this group will economise intervention resources and avoid
medicalisation of women with only a single elevated depression score. A selection
based on a reliable vulnerability profile might contribute to a better cost-benefit ratio
when interventions are offered. Close collaboration between perinatal care providers
and mental health specialists is recommended in such a screening programme. Future
research is needed to determine the most optimal screening strategy.
In conclusion, this thesis contributes to the field of patient-reported outcomes in
perinatal care by developing and validating patient-reported outcome measures as
well as to aspects that relate to the quality of perinatal care and mental health during
pregnancy.
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SUMMARY
PATIENT-REPORTED OUTCOMES IN PERINATAL CARE
Assessing patient-reported outcomes is of growing interest within the context of
patient-centred care. Adequate measurement of ‘the patient’s perspective’, however, is
challenging because usually there are no ‘gold standards’ or generally accepted criteria
for those constructs. This thesis examines several aspects of women’s experiences during
pregnancy up to the first postpartum week, with regard to several aspects of their
mental health and how they evaluate the quality of perinatal care.
Despite growing interest in patient satisfaction and patient-reported quality of care,
there were until recently no proper questionnaires evaluating women’s perception
of the quality of perinatal care. We therefore developed and validated an instrument
that assesses perceived quality of care during pregnancy and delivery, following a
rigorous methodological protocol (Chapter 2). We carried out focus group interviews
to incorporate the patient’s perspective in the questionnaire. Subsequently, we
performed exploratory (EFA) and confirmatory (CFA) factor analyses in two consecutive
samples to assess the psychometric properties of the questionnaire. This resulted in a
25-item Pregnancy and Childbirth Questionnaire (PCQ) consisting of three subscales:
personal treatment during pregnancy (11 items, α = 0.89), educational information
(7 items, α = 0.83), and personal treatment during childbirth (7 items, α = 0.86), with
adequate psychometric properties. Moreover, the data collected during the validation
studies showed that women with exclusive primary or secondary care reported higher
quality of care than women who had been referred between the care levels during
pregnancy. This might be related to the Dutch perinatal care system, in which twothirds of pregnant women are referred from the primary to secondary level of perinatal
care during pregnancy or labour. Referrals between the different levels of care result in
multiple medical handovers, potentially lead to errors in communication and process
management.
In Chapter 3, we describe the way in which the PCQ was used as an outcome measure
to explore the effect of a multiprofessional simulation-based obstetric team training
intervention on patient-reported quality of care. Multiprofessional teams (including
ambulance staff, maternity nurses, independent community midwives, obstetric nurses,
hospital midwives, residents, and gynaecologists) of a large obstetric collaborative
network were trained in communication and teamwork skills. Evaluation of the quality
of care in a group of 68 postpartum women approximately three months after the
training showed that the mean PCQ score was significantly higher than in a group of 76
postpartum women before the team training (t = 2.75, p < 0.01). The results of this pilot
study indicate that multiprofessional simulation-based obstetric team training seems to
be a promising method to improve the quality of perinatal care.
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Chapter 4 focuses on patient-reported outcomes with a more internal focus. In Chapter
4 we evaluated women’s personal experiences of delivery and the first postpartum week.
This chapter provides detailed information about the development and validation of the
Childbirth Perception Scale (CPS). Focus group interviews, EFA and CFA were carried out
for stepwise development and psychometric testing of the questionnaire. This resulted
in a 12-item CPS (α = 0.82) with six items about perception of delivery and six about the
first postpartum week, with adequate psychometric properties. Symptoms of depression
were assessed to test for concurrent validity and were associated with a more negative
perception.
The assumption that a woman’s mood influences her perceptions is also discussed in
Chapter 5. In this study we focus on pain perception in relation to external cephalic
version (ECV) in 249 pregnant women with a foetus in breech position. We investigated
several determinants of pain perception during ECV, with special attention to aspects
of mental health (e.g. depressive symptoms and fear). Multivariate linear regression
analyses showed that successful ECV was the strongest predictor of pain perception.
Apart from ECV outcome, however, psychological determinants such as depressive
symptoms and fear of ECV were independently related to the pain perception of an ECV
attempt, which was not the case for other obstetrical or ECV-related factors. Women’s
mood should be taken into account when offering pregnant women an ECV attempt.
These findings highlight the importance of including a pregnant woman’s mental health
in perinatal care.
Aspects of mental health during pregnancy are the topic of Chapters 6 to 9. These
chapters comprise data from the large longitudinal prospective cohort study: the HAPPY
(Holistic Approach to Pregnancy and the first Postpartum Year) study, of which the
study design is presented in Chapter 6. Mental health is defined by the World Health
Organization (WHO) as: ‘a state of well-being in which every individual realizes his or
her own potential, can cope with the normal stresses of life, can work productively and
fruitfully, and is able to make a contribution to her or his community’. Chapters 7 to 9
include some aspects of mental health, such as symptoms of depression, pregnancyrelated distress, and mindfulness.
In Chapter 7, various patterns of depressive symptoms throughout pregnancy are
explored in a large sample of pregnant women (N = 1,813), with special attention to
persistent depressive symptoms. The prevalence of elevated depressive symptoms varies
from 10% to 15%, according to the trimester of pregnancy, with a cumulative rate of 26%
of women reporting depressive symptoms at least once during pregnancy. Up to 4% of
the pregnant women reported persistently elevated symptoms of depression. Multiple
logistic regression models showed that, despite a history of mental health problems as
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important general predictor of depressive symptoms during pregnancy for all patterns,
different characteristics were associated with depressive symptoms according to a single
or more persistent pattern. Chapter 7 showed that incidentally elevated depressive
symptoms were related to the occurrence of major life events during pregnancy,
while persistently elevated symptoms of depression were associated with unplanned
pregnancy and multiparity. Moreover, adding three items (previous history of mental
health problems, unplanned pregnancy and multiparity) to an EDS assessment at 12
weeks of gestation enabled us to identify up to 83% of the highly vulnerable women
(although with modest specificity). Such a vulnerability profile might contribute to a
better cost-benefit ratio when interventions are implemented.
The impact of an indirect major life event on depressive symptoms during pregnancy is
the topic of Chapter 8. Because a disaster, the MH17 airplane crash, occurred during our
longitudinal cohort study, we were able to explore its possible association with mood
changes using pre- and post-disaster data. We compared mean EDS scores in a subgroup
of pregnant women (n = 126) during the first month after the MH17 disaster with mean
scores of a control group (n = 102) with similar characteristics that completed the EDS
during the summer of 2013. After the crash, the mean EDS score was significantly higher
compared to the mean score of 102 control women (t = 2.12, p = 0.03), while there
were no differences in EDS scores between the two groups during the first and second
trimester. This study was among the first to investigate perinatal mental health before
and after the occurrence of a national disaster, suggesting that disasters may lead to
emotional responses. In accordance with the findings of Chapter 7, which suggest that
major life events are particularly related to incidentally elevated depression scores, the
emotional response is assumed to be temporary, because the EDS scores no longer differ
between the groups at one week postpartum (approximately two months later).
In Chapter 9 we focus on another aspect of mental health during pregnancy:
mindfulness. We describe the validation of a mindfulness questionnaire among pregnant
women. In this study, a brief three-facet mindfulness questionnaire (TFMQ-SF) was
tested and validated in two large samples of pregnant women (total N = 905), with
adequate psychometric properties. Cronbach’s α showed adequate internal consistency
of the subscales ‘non-judging’ (four items, α = 0.84), ‘non-reactivity’ (four items, α =
0.80), and ‘acting with awareness’ (four items, α = 0.87). The TFMQ-SF scores correlated
negatively with symptoms of depression and pregnancy-related distress, with medium
to large effect sizes. The results confirmed the 12-item TFMQ-SF to be a valid instrument
for evaluating self-reported mindfulness in pregnant women. The rationale behind this
validation process is that low mindfulness capacities will make women more susceptible
to depression. This questionnaire can add to the description of a multifactorial profile of
vulnerability to depression.
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Finally, in Chapter 10 we discuss the main findings of the thesis and its strengths and
limitations. Subsequently, the implications for clinical practice and future research are
outlined.
In conclusion, this thesis contributes to the field of patient-reported outcomes in
perinatal care by developing and validating patient-reported outcome measures as
well as to aspects that relate to the quality of perinatal care and mental health during
pregnancy.
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LIST OF ABBREVIATIONS
ANOVA: 		

Analysis of Variance

BCTQ: 		

Boston Carpal Tunnel Questionnaire

CFA:		

Confirmatory Factor Analysis

CFI: 		

Comparative Fit Index

CPS: 		

Childbirth Perception Scale

ECV: 		

External Cephalic Version

EDS: 		

Edinburgh Depression Scale

EFA: 		

Exploratory Factor Analysis

EPDS: 		

Edinburgh Postnatal Depression Scale

FFMQ: 		

Five Facet Mindfulness Questionnaire

FT4: 		

Free Thyroxine (free T4)

GAD-7: 		

Generalized Anxiety Disorder scale

HAPPY study:

Holistic Approach to Pregnancy and the first Postpartum Year study

HCG: 		

Human Chorionic Gonadotropin

KMO: 		

Kaiser-Meyer-Olkin

MH17: 		

Malaysia Airlines flight MH17

NFI: 		

Normed Fit Index

NVP: 		

Nausea and Vomiting during Pregnancy

PCQ: 		

Pregnancy and Childbirth Questionnaire

PUQE: 		

Pregnancy-Unique Quantification of Emesis scale

RMSEA: 		

Root Mean Square Error of Approximation

SD: 		

Standard Deviation

SE: 		

Standard Error

TFMQ-SF:

Three Facet Mindfulness Questionnaire - Short Form

TLI: 		

Tucker-Lewis Index

TPDS: 		

Tilburg Pregnancy Distress Scale

TPO-Ab:

Thyroid Peroxidase Antibodies

TSH: 		

Thyroid Stimulating Hormone, thyrotropin

VAS: 		

Visual Analogue Scale

WHO: 		

World Health Organization
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PREGNANCY AND CHILDBIRTH QUESTIONNAIRE (PCQ)
ZWANGERSCHAP EN GEBOORTE VRAGENLIJST
Hieronder volgen enkele vragen over hoe u de verloskundige zorg heeft ervaren tijdens uw
zwangerschap. Hoewel u mogelijk te maken heeft gehad met meerdere zorgverleners willen we
u toch vragen om een algemeen oordeel te geven. Geef bij onderstaande uitspraken aan hoe u de
zorg tijdens uw zwangerschap in het algemeen heeft ervaren.
Helemaal
Helemaal
Eens Neutraal Oneens
mee eens
oneens
Ik kon tijdens de zwangerschapscontroles dingen
in vertrouwen vertellen als ik daar behoefte aan
had.
Mijn partner werd voldoende betrokken bij de
controles.
De verloskundige was in staat mijn zorgen over de
zwangerschap weg te nemen.
Ik werd voldoende betrokken bij het plannen van
de controles.
Ik had het gevoel dat er vertrouwelijk met mijn
gegevens werd omgegaan.
Er zijn voldoende controles geweest tijdens de
zwangerschap.
De communicatie tussen de verloskundigen
onderling tijdens de zwangerschap verliep over
het algemeen goed.
De verschillende verloskundigen waren op de
hoogte van mijn voorkeuren en wensen ten
aanzien van mijn zwangerschap.
Voor mij was het steeds duidelijk wie de leiding
had over de zorg die ik ontving tijdens de
zwangerschap.
Ik werd bij de controles op een respectvolle
manier behandeld.
Ik had het gevoel dat ik mee kon beslissen in
keuzes die moesten worden gemaakt ten aanzien
van mijn zwangerschap.
Voor- en nadelen van risicobepaling (screening
Down syndroom en de 20-weken echo) zijn vooraf
goed met mij besproken.
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Ik heb voldoende informatie gekregen over wat
ik kon verwachten in de verschillende trimesters
(periodes) van mijn zwangerschap.
De informatie die ik over de zwangerschap kreeg
was volledig.
De manier waarop ik informatie kreeg sloot aan
bij mijn behoeften (folders, informatie websites
voorlichtingsavonden, enz.).
De kwaliteit van voorlichting kan een stuk beter.
Ik heb voldoende voorlichting gekregen over het
normale verloop van een bevalling.
Ik heb voldoende voorlichting gekregen over
gezonde leefregels tijdens de zwangerschap
(voeding, beweging, werkadviezen, roken,
alcoholgebruik etc.).

Hieronder volgen enkele vragen over hoe u de verloskundige zorg heeft ervaren tijdens uw
bevalling. Hoewel u mogelijk te maken heeft gehad met meerdere verloskundigen willen we u
toch vragen om een algemeen oordeel te geven. Met ‘zorgverleners’ worden alle verloskundigen,
verpleegkundigen, kraamverzorgenden, arts-assistenten en gynaecologen bedoeld waar u contact
mee heeft gehad tijdens uw bevalling. Geef bij onderstaande uitspraken aan hoe u de zorg tijdens
uw bevalling in het algemeen heeft ervaren.
Helemaal
Helemaal
Eens Neutraal Oneens
mee eens
oneens
Tijdens mijn bevalling ben ik voldoende op de
hoogte gehouden van het verloop van de baring.
Mijn zorgverleners hadden voldoende aandacht
voor mijn partner tijdens de bevalling.
De verschillende zorgverleners waren op de
hoogte van mijn voorkeuren en wensen ten
aanzien van mijn bevalling.
De communicatie tussen mij en mijn
zorgverlener(s) tijdens de bevalling verliep over
het algemeen goed.
De communicatie tussen de zorgverleners
onderling tijdens de bevalling verliep over het
algemeen goed.
Het was voor mij steeds duidelijk wie de leiding
had tijdens de bevalling.
Ik ben voldoende betrokken geweest bij de
beslissing of ik pijnbestrijding wilde of niet.
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CHILDBIRTH PERCEPTION SCALE (CPS)
VRAGENLIJST BELEVING VAN DE BEVALLING EN HET KRAAMBED

Hieronder volgen enkele uitspraken die betrekking hebben op de manier waarop vrouwen
de bevalling hebben beleefd. Dit geldt ook voor de daarop volgende kraambedperiode
(dit is de periode tot aan de laatste controle van de verloskundige, vaak rond de 8ste - 10e dag
van het kraambed). Door het hokje aan te kruisen onder een antwoordmogelijkheid kunt u
aangeven in hoeverre u het eens bent met een uitspraak. Kruis bij elke stelling slechts één
hokje aan.
Helemaal
mee eens
1

De bevalling is erg tegengevallen.

2

Na de bevalling voelde ik mij eenzaam.

3

In de kraambedperiode was ik erg trots.

4

Tijdens de bevalling heb ik mij veilig gevoeld.

5

Ik had in het kraambed vaak schuldgevoelens.

6

Tijdens de bevalling heb ik veel dingen
verkeerd gedaan.

7

Tijdens de bevalling twijfelde ik of ik het wel
zou kunnen.

8

Tijdens de bevalling raakte ik in paniek.

9

Ik heb genoten van mijn kraambedperiode.

10

Na de bevalling is alles heel anders gelopen
dan ik had gewild.

11

Tijdens de bevalling kon ik mij goed
ontspannen.

12 De kraambedperiode was erg gezellig.
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THREE FACET MINDFULNESS QUESTIONNAIRE (TFMQ-SF)
MINDFULNESS VRAGENLIJST
Hieronder staan enkele uitspraken over hoe u in de zwangerschap kunt denken, voelen of
handelen. Kunt u voor elke uitspraak aangeven in hoeverre die op u van toepassing is.
Nooit of
Heel erg
Zelden op Soms op
Vaak op
bijna nooit
vaak of altijd
mij van
mij van
mij van
op mij van
op mij van
toepassing toepassing toepassing
toepassing
toepassing
Ik ervaar mijn gevoelens zonder
mezelf erin te verliezen.
Ik zeg tegen mezelf dat ik me niet
moet voelen zoals ik me voel.
Als ik onaangename gedachten of
denkbeelden heb, dan neem ik er
afstand van en laat me er niet door
meevoeren.
Ik geef een waardeoordeel over mijn
gedachten van goed of fout.
Het lijkt wel alsof ik dingen uit
automatisme doe zonder dat ik me
echt bewust ben van wat ik doe.
Als ik onaangename gedachten of
denkbeelden heb, voel ik me kort
daarna weer rustig.
Ik zeg tegen mezelf dat ik niet zou
moeten denken zoals ik denk.
Ik doe dingen gehaast zonder er
echt aandacht aan te besteden.
Ik denk dat sommige van mijn
emoties slecht of ongepast zijn en
dat ik ze niet zou moeten voelen.
Als ik onaangename gedachten of
denkbeelden heb, ben ik in staat om
ze op te merken zonder er verder
iets mee te doen.
Ik doe de dingen die ik moet doen
uit automatisme zonder dat ik me
ervan bewust ben wat ik aan het
doen ben.
Ik merk dat ik dingen doe zonder er
aandacht aan te besteden.
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NEDERLANDSE SAMENVATTING
In de periode rondom de zwangerschap en bevalling ondervinden vrouwen
diverse lichamelijke en psychische veranderingen. In Nederland kunnen vrouwen
gedurende deze perinatale periode zorg ontvangen van zorgverleners in
eerstelijns verloskundigenpraktijken of de afdeling verloskunde van ziekenhuizen
(tweedelijnszorg), afhankelijk van de risicofactoren. Wanneer de risico-inschatting
verandert kunnen vrouwen worden doorverwezen van de eerste- naar de tweedelijn,
of andersom. Ongeveer tweederde van de vrouwen wordt tijdens de zwangerschap of
bevalling doorverwezen. Dit resulteert in één of meerdere overdrachtsmomenten tussen
zorgverleners uit de eerste en tweede lijn en vereist dus een optimale samenwerking.
Het Nederlands geboortezorgsysteem met haar onafhankelijke lijnen van zorg
is onderwerp van discussie, mede als gevolg van hoge perinatale sterftecijfers in
vergelijking met andere Europese landen. De Stuurgroep Zwangerschap en Geboorte
(2008) stelde in het rapport ‘Een Goed Begin’ dat perinatale zorg ‘effectief’, ‘veilig’ en
‘gericht op de vraag van de patiënt’ moet zijn. Dit laatste aspect verwijst naar een
zorgmodel waarbij de patiënt centraal staat, wat de laatste jaren ook steeds meer wordt
gebruikt in internationale richtlijnen.
Bij het evalueren van zorg waarbij de patiënt centraal staat zijn uitkomstmaten nodig
waarin het patiëntperspectief geïntegreerd is. Er is de laatste jaren in toenemende mate
behoefte aan uitkomstmaten die door patiënten zelf worden gerapporteerd, ook wel
‘patiënt-gerapporteerde uitkomsten’ genoemd. Patiënt-gerapporteerde uitkomsten
zijn direct van de patiënt afkomstig en zijn dus niet geïnterpreteerd door derden.
Voorbeelden hiervan zijn: symptomen en klachten, pijnervaring, beoordeling van het
eigen functioneren, fysiek welzijn, sociaal welzijn, mentaal welzijn, kwaliteit van leven,
kwaliteit van zorg en tevredenheid.
Dit proefschrift draagt bij aan de exploratie van patiënt-gerapporteerde uitkomsten in
de perinatale zorg, met aandacht voor de ontwikkeling en validatie van vragenlijsten
om patiënt-gerapporteerde uitkomsten te meten (hoofdstuk 2, 4 en 9); de evaluatie
van kwaliteit van perinatale zorg (hoofdstuk 2 en 3); en de evaluatie van aspecten van
mentaal welzijn tijdens de zwangerschap (hoofdstuk 5 t/m 9).
Omdat er tot voor kort geen geschikte instrumenten beschikbaar waren om kwaliteit
van geboortezorg te meten vanuit het perspectief van de patiënt, hebben we hiervoor
een vragenlijst ontwikkeld. In hoofdstuk 2 wordt het ontwikkelings- en valideringsproces
van deze vragenlijst beschreven. Om het patiëntperspectief te integreren in de
vragenlijst hebben we verschillende focusgroepen georganiseerd waarmee de
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basis gelegd kon worden voor de inhoud van de vragenlijst. Vervolgens zijn de
psychometrische eigenschappen van het instrument onderzocht in twee grote groepen
van respectievelijk 300 en 289 recent bevallen vrouwen, door middel van exploratieve
en confirmatoire factor analyses. De uiteindelijke Zwangerschap en Geboorte vragenlijst
(Pregnancy and Childbirth Questionnaire, PCQ) bestaat uit 25 items die verdeeld zijn in
drie subschalen: ‘bejegening tijdens de zwangerschap’ (11 items), ‘voorlichting tijdens
de zwangerschap’ (7 items) en ‘bejegening tijdens de bevalling’ (7 items). De PCQ laat
adequate psychometrische eigenschappen zien en lijkt een geschikt instrument te zijn
om kwaliteit van geboortezorg te meten.
Wanneer we kijken naar de uitkomsten van de valideringsstudies, dan zien we dat
vrouwen die volledige eerste- of tweedelijns zorg hebben ontvangen een hogere
kwaliteit van zorg rapporteren dan de vrouwen die tijdens de zwangerschap zijn
doorverwezen. Het doorverwijzen resulteert in één of meerdere overdrachtsmomenten,
welke potentieel kunnen leiden tot suboptimaal procesmanagement.
In hoofdstuk 3 beschrijven we een onderzoek waarbij de PCQ gebruikt is als
uitkomstmaat om het effect te onderzoeken van een transmurale multidisciplinaire
simulatie-gebaseerde teamtraining interventie op patiënt-gerapporteerde kwaliteit
van zorg. Communicatie- en samenwerkingsvaardigheden werden getraind in
multidisciplinaire teams van een groot verloskundig samenwerkingsverband, bestaande
uit ambulance medewerkers, kraamverzorgenden, eerstelijns verloskundigen, klinisch
verloskundigen, obstetrisch verpleegkundigen, arts-assistenten en gynaecologen. De
kwaliteit van zorg werd zowel vóór als na de training beoordeeld door recent bevallen
vrouwen. De PCQ liet een significant betere score zien in de groep die bevallen was na
de training vergeleken met de groep vóór de training. Hoewel het een eerste pilotstudie
betreft, zijn er aanwijzingen dat een transmurale multidisciplinaire simulatie-gebaseerde
obstetrische teamtraining een veelbelovende methode kan zijn om de kwaliteit van
geboortezorg te verbeteren.
Hoofdstuk 4 richt zich op patiënt-gerapporteerde uitkomsten met een meer interne
focus, waarbij we de ervaringen van vrouwen evalueren ten aanzien van de bevalling
en de eerste week na de bevalling (het kraambed). Dit hoofdstuk geeft gedetailleerde
informatie over de ontwikkeling en validatie van de Childbirth Perception Scale (CPS).
Na focusgroepinterviews werd een vragenlijst ontwikkeld waarop vervolgens
exploratieve en confirmatoire factor analyses werden uitgevoerd. Dit resulteerde in
een CPS van twaalf items met zes items over de beleving van de bevalling en zes items
over de beleving van de kraamweek. De analyses in de twee groepen van 495 en 483
kraamvrouwen toonden adequate psychometrische eigenschappen van de CPS. Om de
concurrente validiteit te onderzoeken werden depressieve symptomen gemeten waarbij
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een verband werd bevestigd tussen depressieve symptomen en een meer negatieve
beleving van de bevalling en het kraambed.
De veronderstelling dat de gemoedstoestand de ervaringen beïnvloedt, wordt ook
besproken in hoofdstuk 5. In dat hoofdstuk richten we ons op de pijnbeleving bij een
externe versie (ECV) waarbij een baby in stuitligging uitwendig gedraaid wordt naar
een hoofdligging. In een groep van 249 zwangere vrouwen met een baby in stuitligging
onderzochten we verschillende voorspellers voor de pijnervaring van de externe versie,
met extra aandacht voor aspecten van mentaal welzijn (zoals depressieve symptomen
en angst). Multivariate lineaire regressie analyses lieten zien dat het al dan niet slagen
van de ECV de sterkste voorspeller was van de pijnervaring. Behalve het resultaat van de
externe versie blijken ook psychologische determinanten zoals depressieve symptomen
en angst voor de versie gerelateerd aan de pijnervaring van ECV, wat niet het geval bleek
voor diverse obstetrische of ECV-gerelateerde factoren (pariteit, type stuitligging etc.).
Het is derhalve belangrijk om er bij het aanbieden van een externe versie rekening mee
te houden dat de gemoedstoestand van een zwangere vrouw haar pijnbeleving kan
beïnvloeden.
Aspecten van het mentaal welzijn tijdens de zwangerschap zijn ook het onderwerp
van hoofdstuk 6 t/m 9. Deze hoofdstukken bevatten data afkomstig van een grote
longitudinale prospectieve cohortstudie: de HAPPY-studie (Holistic Approach to
Pregnancy and the first Postpartum Year). De opzet van deze studie is beschreven in
hoofdstuk 6. Hoofdstuk 7 t/m 9 gaan over mentale gezondheid zoals symptomen van
depressie, zwangerschapsgerelateerde stress en mindfulness.
In hoofdstuk 7 worden verschillende patronen van depressieve symptomen gedurende
de zwangerschap beschreven die zijn onderzocht in een grote groep van 1.813
zwangere vrouwen binnen de HAPPY-studie. De prevalentie van verhoogde depressieve
symptomen gemeten met de Edinburgh Depression Scale (EDS) varieert van 10% tot
15%, afhankelijk van het trimester van de zwangerschap. In totaal blijkt dat 26% van
de vrouwen ten minste éénmaal tijdens de zwangerschap verhoogde symptomen
van depressie heeft. Wanneer we kijken naar verhoogde scores in alle drie de
zwangerschapstrimesters, dan heeft bijna 4% aanhoudend depressieve symptomen. Dit
betreft een mentaal zeer kwetsbare groep. Logistische regressiemodellen laten zien dat
als we incidentele symptomen vergelijken met aanhoudende depressieve symptomen,
er verschillende factoren hieraan gerelateerd zijn, naast een voorgeschiedenis
van psychische klachten als belangrijkste algemene voorspeller voor depressieve
symptomen. Hoofdstuk 7 laat zien dat incidenteel verhoogde symptomen van depressie
gerelateerd zijn aan ingrijpende levensgebeurtenissen tijdens de zwangerschap, terwijl
aanhoudende symptomen van depressie juist samenhangen met een ongeplande
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zwangerschap en multipariteit. Met het toevoegen van drie items (‘psychische
voorgeschiedenis’, ‘ongeplande zwangerschap’ en ‘multipariteit’) aan een depressie
vragenlijstafname rond 12 weken zwangerschap blijkt het mogelijk om het merendeel
van de zeer kwetsbare vrouwen op te sporen, waarbij we wel een kanttekening moeten
plaatsen bij de beperkte specificiteit. Een dergelijk kwetsbaarheidsprofiel kan bijdragen
aan een betere kosten-baten verhouding wanneer men besluit screening op mentale
problemen in de zwangerschap in te voeren, zo nodig gevolgd door interventies.
Nadat in hoofdstuk 7 is beschreven dat ingrijpende levensgebeurtenissen gerelateerd
zijn aan incidentele symptomen van depressie, wordt in hoofdstuk 8 de impact van een
indirecte indrukwekkende gebeurtenis belicht. Omdat tijdens onze grote longitudinale
cohortstudie de MH17-vliegramp plaatsvond, bleken we met de beschikbare data in
staat om een mogelijke relatie te onderzoeken tussen het plaatsvinden van de MH17ramp en stemmingsveranderingen bij zwangere vrouwen uit onze studie. We vergeleken
de gemiddelde depressiescore in een subgroep van 126 zwangere vrouwen tijdens
de eerste maand na de MH17-ramp in 2014 met de gemiddelde depressiescore in een
controlegroep van 102 zwangere vrouwen met vergelijkbare karakteristieken die de
vragenlijst precies een jaar eerder invulden, in de zomer van 2013. De gemiddelde
depressiescore bleek na de MH17-ramp significant hoger ten opzichte van de
gemiddelde score in de subgroep van het jaar ervoor, terwijl er bij eerdere metingen
geen verschillen in depressiescores waren tussen beide groepen. Voor zover bekend is
dit het eerste onderzoek dat het perinataal mentaal welzijn vóór en na het plaatsvinden
van een nationale ramp onderzoekt en laat zien dat het indirect meemaken van rampen
mogelijk leidt tot emotionele reacties bij zwangere vrouwen. In overeenstemming
met hoofdstuk 7, waar getoond werd dat ingrijpende levensgebeurtenissen vooral
gerelateerd zijn aan incidenteel verhoogde scores, laat ook hoofdstuk 8 zien dat de
emotionele reactie waarschijnlijk van tijdelijke aard is, aangezien de depressiescores
een week na de bevalling (gemiddeld twee maanden later) niet meer verschillen tussen
de groep vrouwen waar de MH17-ramp plaatsvond tijdens hun zwangerschap en de
controlegroep van het jaar ervoor. Deze bevindingen zijn in lijn met onderzoek naar de
gevolgen van de 11 september aanslagen in New York.
In hoofdstuk 9 focussen we op een ander aspect van mentaal welzijn tijdens de
zwangerschap: mindfulness. Mindfulnessinterventie in het algemeen blijkt zeer
effectief te zijn bij mensen met stress, angst en paniek. In dit hoofdstuk beschrijven
we het valideringsproces van een mindfulnessvragenlijst specifiek voor zwangere
vrouwen. Een verkorte mindfulnessvragenlijst met drie facetten (TFMQ-SF) werd getest
in twee grote groepen van zwangere vrouwen (in totaal 905 vrouwen) en liet na item
reductie adequate psychometrische eigenschappen zien. Cronbach’s α als indicatie
voor de interne consistentie toonde adequate waardes voor de drie subschalen: ‘niet
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beoordelend’ (vier items), ‘non-reactief’ (vier items) en ‘bewust handelend’ (vier items).
De TFMQ-SF scores lieten een negatieve correlatie zien met symptomen van depressie
en zwangerschaps-gerelateerde stress, met gemiddelde tot grote effect grootte. De
resultaten bevestigen dat de TFMQ-SF met twaalf items een valide instrument is voor
het evalueren van zelf-gerapporteerde mindfulness bij zwangere vrouwen. Eerder
onderzoek bij andere patiëntgroepen heeft laten zien dat mensen met een lagere
mate van mindfulness meer ontvankelijk zijn voor depressie en een hogere mate
van mindfulness juist een beschermende werking kan hebben. Deze vragenlijst kan
bijdragen aan het opstellen van een multifactorieel profiel van kwetsbaarheid ten
aanzien van depressie en kan gebruikt worden bij de evaluaties van mindfulnessgebaseerde interventies.
Tot slot worden in hoofdstuk 10 de bevindingen van dit proefschrift bediscussieerd en
worden mogelijke implicaties voor de klinische praktijk en vervolgonderzoek besproken.
Dit proefschrift draagt bij aan het onderzoek omtrent patiënt-gerapporteerde
uitkomsten in de perinatale zorg door de ontwikkeling en validatie van patiëntgerapporteerde uitkomstmaten en het verschaffen van inzicht in aspecten die
gerelateerd zijn aan de kwaliteit van de geboortezorg en perinataal mentaal welzijn.
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DANKWOORD
Toen ik vier jaar geleden aan dit avontuur begon had ik nog geen idee wat ‘VO’
betekende of wat een ‘priem’ was. Wat heb ik veel mogen leren in het MMC, bij Medsim,
op de TU/e, de UvT en tijdens alle FUN-meetings. Graag wil ik via deze weg de personen
bedanken die een directe of indirecte bijdrage hebben geleverd aan de totstandkoming
van dit proefschrift, waaronder enkelen in het bijzonder.
Prof. dr. Oei, beste Guid, toen ik in september precies vier jaar geleden bij je aanklopte
opende je vele deuren voor me. Bij onze eerste afspraak bespraken we enthousiast
allerlei mogelijkheden en verliet ik de kamer vol nieuwe onderzoeksideeën, iets
wat zich in de jaren daarna steeds is blijven herhalen. Wat begon met een tijdelijk
onderzoeksproject is uitgegroeid tot dit proefschrift. Jouw optimisme, idealisme
en tomeloze energie zorgen ervoor dat je ontzettend veel voor elkaar krijgt en een
prachtige onderzoeksgroep hebt opgebouwd. Guid, ontzettend bedankt voor al het
vertrouwen en alle kansen die je me gegeven hebt!
Prof. dr. Pop, beste Victor, waar ik in 1989 als ongeborene deel uitmaakte van jouw
promotieonderzoek, heb je mij nu begeleid bij mijn promotieonderzoek. Toen ik naar
jou werd verwezen voor het ontwikkelen van een vragenlijst, stond je op het punt om de
HAPPY-studie op te zetten. Ik kreeg de kans om die kar mee te mogen trekken en zoals
je eens zei: soms vallen de puzzelstukjes ineens op zijn plaats. Jij hield het tempo hoog
en door het ‘rammelen maar’ heb je mijn enthousiasme voor SPSS aangewakkerd. Ik ben
je zeer dankbaar voor al je tijd en betrokkenheid. Ik wacht nog steeds op je single case
report met 27 jaar follow-up.
Dr. Spek, beste Viola, toen ik ooit als student-assistent bij jou op de kamer zat in gebouw
P had ik nooit gedacht dat je een paar jaar later mijn copromotor zou worden. Ik ben
je dankbaar voor je grondige feedback en nuttige adviezen in de laatste fase van mijn
promotietraject. Het was heel fijn om met je te kunnen sparren.
Prof.dr.ir. Backx, prof.dr. Bambang Oetomo, prof.dr.ir. Bergmans, prof.dr. Bloemenkamp en
prof.dr. Kop wil ik hartelijk danken voor het beoordelen van dit proefschrift.
Alle dames die hebben deelgenomen aan de onderzoeken wil ik hartelijk danken voor
hun bijdrage. Dit proefschrift had niet over ‘patient-reported outcomes’ kunnen gaan
zonder jullie input. Ik waardeer jullie betrokkenheid en openhartigheid enorm.
Gynaecologen, assistenten, verloskundigen, verpleegkundigen, kraamverzorgenden en
secretaresses van het MMC, bedankt voor de inspirerende en leerzame jaren. Het is
bewonderenswaardig om jullie kritische zorgevaluatie te zien tijdens de overdrachten en
jullie inzet bij de teamtrainingen. Jullie zijn een fantastisch team met passie voor het vak
en hart voor de zaak!
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De TU Eindhoven en de Universiteit van Tilburg wil ik bedanken voor de faciliteiten waar
ik als externe promovenda gebruik van heb mogen maken.
Jeanne, Eugenie en Bart, dankjewel voor jullie onderzoeksondersteuning in het MMC.
Freek, mede dankzij jou ligt dit boekje hier nu, hartelijk dank!
Het team van de HAPPY-studie en iedereen die daaraan heeft bijgedragen wil ik
bedanken. In het bijzonder de verloskundigen van de 17 praktijken die bereid waren
mee te doen met de HAPPY-studie ben ik enorm dankbaar. Zonder jullie medewerking
hadden we nooit 2.275 zwangere vrouwen kunnen includeren!
Dr. Maarten Broeren, Dr. Karin Nabbe, Anita Groos en alle andere betrokkenen van het
MMC, CZE en Diagnostiek voor U, bedankt voor jullie inzet bij de opzet en uitvoering.
De afdelingen Gynaecologie & Verloskunde van het MMC, CZE en St. Anna ziekenhuis wil ik
bedanken voor de medewerking aan de dataverzameling van HAPPY.
Dr. Wijnen, beste Hennie, bedankt voor je inspanningen in de aanloop naar de HAPPYstudie en het beschikbaar stellen van jouw eerdere datasets.
Dr. Kuppens, beste Simone, bedankt voor de prettige samenwerking bij het opzetten van
HAPPY en het schrijven over de EBIS data. Ontzettend leerzaam dat je me introduceerde
in de wereld van de externe versies.
Prof. dr. Maarten van Son, na onze ontmoeting in Swansea heb ik nog diverse malen
mogen leren van uw nuttige en inspirerende feedback, hartelijk dank daarvoor.
Carola, jou wil ik in het bijzonder enorm bedanken voor al je inzet en gezelligheid de
afgelopen jaren. Dat dit boekje hier nu ligt is mede te danken aan jouw inspanningen!
Onze samenwerking liep zo soepel en dankzij jouw toewijding en praktijkervaring
hebben we met ons HAPPY-team een fantastische dataset aangelegd. Superfijn dat ik
je altijd even kon bellen voor overleg. Ik heb bewondering voor de balans die je weet je
vinden tussen je werk en je gezin. Ik hoop dat we nog langer samen kunnen werken!
Ruth, wat leuk dat we behalve studiegenootjes, huisgenootjes en vriendinnen, ook nog
even collega’s zijn geweest in het MMC! Met veel plezier heb ik vanalles met je gedeeld,
niet alleen gerechten van de menukaart, maar ook onze master, ons huis, de trein tijdens
onze stage en vorig jaar ook zelfs even onze werkplek.
Ivon, wat is het toch fijn om jou in het team erbij te hebben en gezellig met je te kunnen
lunchen. Jouw positieve energie en je adequate aanpak zorgen ervoor dat ik het volste
vertrouwen heb in het succes van de HAPPY-follow.
Deedee -of was het nou DayDay?-, bedankt voor je gezelligheid en je humor. Jij weet het
nuttige met het aangename te verenigen. Ik kijk uit naar jouw promotie en feestje!
Ook Anna, Anneloes, Ida, Jochem, Kim, Margreet, Niki, Femke en Patrick, enorm bedankt
voor jullie bijdrage aan de dataverzameling en -invoering. Samen hebben we ongeveer
17.000 vragenlijsten verstuurd, ontelbaar veel bloedbuisjes voorbij zien komen en data
ingevoerd tot we geen partusverslag meer konden zien.
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De zorgverleners die hebben deelgenomen aan de transmurale teamtrainingen wil ik
bedanken voor de enthousiaste inzet tijdens de trainingen en het vragenlijstonderzoek.
Rob, dankjewel voor de ontvangst bij Medsim. Het was voor mij enorm leerzaam om
bij je trainingen aanwezig te mogen zijn. Hiermee heb je de basis gelegd voor mijn
enthousiasme voor simulatietraining.
Franyke, bedankt voor de organisatie van de transmurale teamtrainingen en alle
leerzame ULTEAMAX trainingen die we samen hebben mogen geven. Naast je drukke
leven als gynaecoloog heb jij ook nog een promotieonderzoek en een gezin te
managen, ik heb respect voor hoe je dat allemaal doet!
Pieter, bedankt voor je nuttige feedback op mijn manuscripten en de ontspannen sfeer
die je weet te creëren bij de simulatietrainingen.
Laura, ook jou wil ik bedanken als medisch trainer bij het simulatieonderwijs. Ik kijk
er naar uit dat je weer terug komt en hoop dat we nog vele trainingen samen mogen
geven!
Ook de andere medeauteurs Antoinette, Corine, Ivan, Jenny en Marieke wil ik bedanken
voor alle input en feedback.
De onderzoeksgroep FUNdamentele Perinatologie wil ik bedanken voor de inspirerende
FUN-meetings en de leuke congresbezoeken in San Francisco, Poznan en Bath. De
multidisciplinaire samenstelling en variëteit aan thema’s maken deze meetings uniek!
Nanette, bedankt voor alle gastvrijheid en de heerlijke etentjes tijdens de FUN-meetings.
Beatrijs, wat ben ik blij dat ik jou heb mogen leren kennen! Onze fietstochtjes en
gesprekken tijdens de lunch zijn altijd een heerlijke uitlaatklep voor mij. Ik waardeer
jouw oprechtheid enorm. Jij leert me relativeren en geeft me het vertrouwen dat het
goed komt. Met al jouw kennis en ervaring aangevuld met je prettige persoonlijkheid
weet jij een geweldige brug te slaan tussen de wetenschap en de praktijk. Ik hoop dat
we nog langer samen mogen werken. Dankjewel voor alles!
Anne, het jaar dat jij fulltime onderzoek deed gaf een gezellige boost aan ons
onderzoekshok. Jouw passie en enthousiasme lijken onuitputtelijk. Met je stralende lach
lijkt geen uitdaging voor jou te groot, ik heb respect voor je doorzettingsvermogen!
Annemarie, jij vormde voor mij de basis van het simulatietraining onderzoek. Telkens ben
ik weer onder de indruk van jouw doortastendheid, je parate kennis en presentatieskills.
Ik kijk uit naar jouw proefschrift, maar eerst nog een andere deliverable!
Judith, bedankt voor het delen van je postdoc ervaring. Jij bent zowel als gynaecoloog
als onderzoeker echt een voorbeeld voor onze onderzoeksgroep.
Germaine, Olenka, Kirsten en Carlijn, dankjewel voor de gezellige lunches en
het delen van de onderzoeksstruggles. Promoveren is een beproeving van het
doorzettingsvermogen. Ik kijk uit naar jullie proefschriften!
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Mijn paranimfen Charlotte en Pleun, wat vind ik het een eer dat jullie achter mij staan op
de speciale dag. Ik wil jullie enorm bedanken voor jullie gezelligheid de afgelopen vele
jaren en jullie support in de afronding van mijn promotietraject.
Lieve Char, ik heb bewondering voor het gemak waarmee jij met je studie en hobby’s
omgaat. Ik ben trots op wat jij allemaal bereikt, terwijl je het zelf vaak heel normaal lijkt
te vinden. Met je houding en gevoel voor humor weet je veel dingen te relativeren. Ik
ben blij dat onze app de afstand tussen Groningen en Eindhoven wat verkleint.
Lieve Pleun, op de middelbare school waren we bijna onafscheidelijk en alsof dat
nog niet genoeg was zagen we elkaar ’s avonds en in het weekend ook nog op het
hockeyveld. Ik vind het heel bijzonder dat Astrid, jij en ik elkaar nog steeds blijven zien,
en ook al zien we elkaar nu minder vaak dan ik zou willen, binnen één minuut is het alsof
de tijd heeft stilgestaan. Dankjewel voor de jarenlange vriendschap!
Lieve vrienden en vriendinnen van NoN, de dinerclub, medpsy meiden, mijn tennisteam,
loopmaatjes en de Eindhoven gang, dankjewel voor al jullie gezelligheid en interesse de
afgelopen jaren!
Mijn familie en schoonfamilie wil ik bedanken voor de fijne afleiding, de heerlijke etentjes
en de getoonde interesse. Ook al is het me nog nooit gelukt om in één zin uit te leggen
waar ik nu zoal mee bezig ben, ik waardeer jullie belangstelling altijd enorm.
Prof. dr. Van Duivenboden, lieve Ome Hein, wat had ik je graag mijn proefschrift willen
overhandigen en wat had ik graag gewild dat je er bij was op deze dag. Jij wist me gerust
te stellen toen ik na een jaar nog steeds niet wist waar mijn boekje nu eigenlijk over zou
gaan. Het gemis is enorm, maar wat je achter hebt gelaten is fantastisch.
Lieve pap en mam, bedankt dat jullie altijd voor me klaarstaan! Dankzij jullie steun en
vertrouwen sta ik waar ik nu sta. Het is zo fijn om met jullie te kunnen sparren over grote
en kleine dilemma’s. Jullie zijn mijn hulplijn voor allerlei adviezen. Ik kijk er ook altijd naar
uit om bij jullie aan te schuiven voor een heerlijk etentje en uitgebreid bij te kletsen.
Met jullie studieboeken mee op vakantie en de uitgebreide handgeschreven
samenvattingen gaven jullie ons vroeger al het voorbeeld van een leven lang leren.
Lieve pap en mam, dankjewel voor alles!
Lieve Jasper, terwijl ik dit dankwoord schrijf kijk ik met trots toe hoe jij je ontfermt over de
lay-out van dit boekje. Ik waardeer het enorm dat je er altijd voor me bent, al bijna tien
jaar! De vrijheid die je me geeft in alle dingen die ik doe zorgen ervoor dat ik helemaal
mezelf kan zijn bij jou. Ik kijk enorm uit naar onze reis naar Australië en naar hopelijk nog
veel meer moois dat de toekomst ons brengt!
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