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SUMMARY

GENERAL INTRODUCTION (CHAPTER 1)
Third trimester ultrasounds are increasingly being offered in the Netherlands to monitor 
foetal growth and detect intrauterine growth retardation (IUGR). Debate is ongoing 
whether these  ultrasounds should be part of routine care. Until now, no clear-cut 
evidence exists that a third trimester routine ultrasound improves clinical outcomes. In 
addition, no trial up till now has examined the potential psychological impact of a third 
trimester routine ultrasound on women. The IRIS study, a cluster randomised controlled 
trial, focused on the (cost)-effectiveness of offering third trimester routine ultrasounds in 
terms of clinical outcomes. As a substudy of the IRIS study, we focused on the relationship 
between a third trimester routine ultrasound and two important psychological outcomes: 
pregnancy-specific anxiety and mother-to-infant bonding. 

Several studies have shown that pregnant women generally are very positive about 
ultrasounds, especially in providing them with reassurance, and offering an opportunity 
to see their baby. Therefore, several policy makers and professionals involved in 
antenatal care concluded that routine ultrasounds support pregnant women in terms 
of reducing pregnancy-specific anxiety levels and promoting mother to-infant bonding 
quality. Until now, however, the very few experimental studies that have been performed, 
failed to find a relationship between routine ultrasound screening and maternal anxiety 
or mother-to-infant bonding. Furthermore, these studies focused on ultrasounds in the 
first two trimesters, and were performed when ultrasounds were relatively new. This may 
limit the generalizability of these findings. Therefore, a randomized controlled trial to 
examine the effect of offering a third trimester routine ultrasound on pregnancy-specific 
anxiety and mother-to-infant bonding, is highly warranted. 

Before addressing the effect of offering a third trimester routine ultrasound on 
pregnancy-specific anxiety and mother-to-infant bonding, several gaps of knowledge 
regarding these two psychological processes were addressed. We tried to gain more 
insight in characteristics of women at risk for higher pregnancy-specific anxiety levels 
and for poorer mother-to-infant bonding quality. Knowledge about which women are 
most vulnerable, can give important insight in which women would benefit most by 
being offered a third trimester routine ultrasound. Some studies on factors associated 
with pregnancy-specific anxiety have been performed, but sample sizes were small. 
For mother-to-infant bonding, more studies have been performed, but reviews are at 
least ten years old. An up-to-date overview of correlates of mother-to-infant bonding is 
therefore needed. Additionally, for pregnancy-specific anxiety, we were interested in the 
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existence of an association with adverse health behaviours, as this has been suggested 
as a possible explanation for the relationship between pregnancy-specific anxiety and 
poorer neonatal outcomes. Another issue that we addressed, was the measurement of 
pregnancy-specific anxiety. At the onset of writing this thesis, the Pregnancy-Related 
Anxiety Questionnaire-Revised (PRAQ-R) had been developed, and showed good 
internal consistency and predictive validity. However, the instrument was developed in 
a sample of only nulliparous women. Before using the PRAQ-R as an instrument in our 
studies, therefore, insight in whether the PRAQ-R can be used to measure pregnancy-
specific anxiety among all pregnant women, was needed. 

To address the research gaps described above, the following topics are the focus 
of this thesis: In chapter 2 we address whether the PRAQ-R can be used as a tool 
to measure pregnancy-specific anxiety among all pregnant women. In chapter 3, 
we explore which background characteristics are associated with elevated levels of 
pregnancy-specific anxiety and whether pregnancy-specific anxiety is associated with 
adverse health behaviours during pregnancy. In chapter 4 we provide an overview 
of correlates of mother-to-infant bonding. In chapter 5 we focus on the relationship of 
offering a third trimester routine ultrasound with pregnancy-specific anxiety and mother-
to-infant bonding, while chapter 6 gives insight into the experiences of pregnant women 
with a third trimester routine ultrasound. Finally, chapter 7 includes a general discussion 
of our findings. 

THE ADEQUACY OF THE PRAQ-R AS AN INSTRUMENT TO MEASURE PREGNANCY-
SPECIFIC ANXIETY AMONG NULLIPAROUS AND PAROUS WOMEN (CHAPTER 2)
Research suggests that instead of general anxiety measures, pregnancy-specific anxiety 
measures should be used to measure anxiety experienced during pregnancy. The 10-
item version of the Pregnancy Related Anxiety Questionnaire-Revised (PRAQ-R(10)) 
may be a valuable tool for future research on pregnancy-specific anxiety, but it was 
developed in a sample with nulliparous women only. A confirmatory factor analysis 
on data filled in by 6004 women pregnant between 0-35 weeks was done to find out 
whether the factor structure of the PRAQ-R was invariant across nulliparous and parous 
women. Results showed that while the factor structure of the original set of 10 items was 
not invariant across the two groups, removing item 8 (“I am anxious about the delivery 
because I have never experienced one before”), which seemed irrelevant for parous 
women, created an instrument with an invariant factor structure. We concluded that by 
removing item 8, the PRAQ-R(10) can be used for all pregnant women. 
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BACKGROUND CHARACTERISTIC AND HEALTH BEHAVIOURS ASSOCIATED 
WITH PREGNANCY-SPECIFIC ANXIETY (CHAPTER 3)
Since pregnancy-specific anxiety is an important risk factor for adverse pregnancy 
outcomes, more insight is needed in which women are at risk for elevated levels (> 
85th percentile) of pregnancy-specific anxiety. Also, given that unhealthy behaviour has 
been suggested as a possible pathway linking pregnancy-specific anxiety to adverse 
pregnancy outcomes, examining whether higher levels of pregnancy-specific anxiety 
are associated with negative health-related behaviours can give important insight. 
Backwards logistic regression analyses on data from 4541 women of the Deliver study 
revealed that nulliparity, an anxious or depressed mood, and a Turkish or Moroccan 
ethnicity (compared to a Dutch ethnicity) were most strongly associated with elevated 
pregnancy-specific anxiety levels (> 85th percentile). Women with higher pregnancy-
specific anxiety levels were more likely to gain too much weight during pregnancy. For 
smoking, we found that both women with very low, and women with higher pregnancy-
specific anxiety levels were more likely to smoke during pregnancy. We did not find an 
association with alcohol usage. In conclusion, nulliparity, an anxious or depressed mood 
and a non-Dutch ethnicity are identified as three major vulnerability factors for elevated 
levels of pregnancy-specific anxiety. Adverse health-related behaviours might be worth 
examining in future studies  as a possible pathway between pregnancy-specific anxiety 
and adverse pregnancy outcomes.

BACKGROUND CHARACTERISTICS ASSOCIATED WITH MOTHER-TO-INFANT 
BONDING QUALITY (CHAPTER 4)
To give an up-to-date overview of correlates of both prenatal and postnatal bonding 
quality, we performed a systematic review following PRISMA-guidelines for conducting 
a systematic review. Three of the 123 identified correlates were consistently found to be 
associated with mother-to-infant bonding: 1) A longer gestation was positively associated 
with prenatal mother-to-infant bonding quality. 2) Higher symptom levels of depression 
were negatively associated with postnatal mother-to-infant bonding quality. 3) Mother-
to-infant bonding quality in pregnancy or in the postpartum period was associated with 
mother-to-infant bonding quality later in time. Based on these findings, we concluded 
that professionals involved in maternity care should consider monitoring mother-to-
infant bonding already during pregnancy. Whether interventions aimed at depressive 
symptoms help to promote mother-to-infant bonding quality, should be examined in 
future research.
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THE EFFECT OF OFFERING A THIRD TRIMESTER ROUTINE ULTRASOUND ON 
PREGNANCY-SPECIFIC ANXIETY AND MOTHER-TO-INFANT BONDING (CHAPTER 
5)
Third trimester routine ultrasounds are increasingly offered to monitor fetal growth. In 
addition to lack of evidence for its clinical effectiveness, not much is known about the 
effect of offering a third trimester routine ultrasound on pregnancy-specific anxiety and 
mother-to-infant bonding. Linear mixed model analyses on data from 1275 women who 
participated in the IRIS study showed that offering a third trimester routine ultrasound 
had no effect on pregnancy-specific anxiety and mother-to-infant bonding. When we 
excluded all women who received non-routine ultrasounds from our analyses, women 
who received a third trimester routine ultrasound scored somewhat, but significantly 
lower on pregnancy-specific anxiety compared to the control group. Additionally, it 
was found that some subgroups of pregnant women benefited from being offered a 
third trimester routine ultrasound. This effect was most profound for women with higher 
baseline levels of depression, whose mother-to-infant bonding levels were higher 
in the intervention group compared to the control group. This was not the case for 
women with lower baseline levels of depression. Also, women in the intervention group 
who were very satisfied with the ultrasound (procedure) scored higher on mother-to-
infant bonding than women in the control group. This was not the case for women who 
were not very satisfied. In sum, a potential beneficial effect of offering a third trimester 
routine ultrasound, only applies to certain subgroups. These results do not support 
implementation of routine third trimester ultrasounds for psychological reasons.

EXPERIENCES WITH THIRD TRIMESTER ROUTINE ULTRASOUNDS (CHAPTER 6)
To explore the experiences of pregnant women with third trimester routine ultrasounds, 
we conducted interviews with 15 pregnant women who participated in the IRIS study 
and had received at least one third trimester routine ultrasound. The first theme we 
found, addressed seeing the third trimester routine ultrasound as a bonus. Most women 
described that in the third trimester, they were not that concerned anymore about things 
that might be wrong with their baby like in the first two trimesters, and consequently, also 
did not feel much relief after a the third trimester ultrasound. In addition, most women did 
not feel that this ultrasound contributed to forming a bond with their baby. They mainly 
saw the third trimester routine ultrasound as a nice, extra opportunity to see their baby. 
The second theme, the third trimester routine ultrasound to get confirmation describes 
that despite the experience of women that they already knew everything is fine, they still 
liked to have this confirmed by an ultrasound. The third theme, the third trimester routine 
ultrasound as part of a normalisation process, describes that women might feel the need 
for another ultrasound because they got used to receiving ultrasounds throughout their 
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pregnancy. Most women seemed to feel uncomfortable with the idea of not receiving 
any ultrasound after 20 weeks of gestation. In conclusion, pregnant women seem to 
appreciate a third trimester routine ultrasound, but it does not seem to support them 
in terms of reducing their potential concerns or promoting their bond with their baby. 
Getting used to routine ultrasounds throughout pregnancy might play a role in their need 
for a third trimester routine ultrasound.

GENERAL DISCUSSION (CHAPTER 7)
Based on this dissertation, there are no counterarguments in terms of pregnancy-specific 
anxiety and mother-to-infant bonding to offer a third trimester routine ultrasound. To the 
contrary, some women, especially women with higher pre-scan levels of depressive 
symptoms, benefit from being offered a third trimester routine ultrasound in terms of 
mother-to-infant bonding. However, the effects we found were small. 

Our findings do suggest, however, that women do feel a certain need for a third 
trimester routine ultrasound and feel uncomfortable with the idea of not receiving one. 
We discussed these findings in the light of current technology driven healthcare. For 
pregnant women today who are used to get confirmation from technology about the 
health of their baby, it might be more difficult to rely on their bodily signals. Therefore, 
we suggest antenatal healthcare providers to pay more attention to psychological 
processes, and empower women to feel confident and bond with their baby without 
the need to rely on an ultrasound. Since midwives are the main healthcare provider for 
most pregnant women, they could play a key role in this. Teaching pregnant women 
mindfulness skills in order to reduce pregnancy-specific anxiety and promote mother-
to-infant bonding might be worthwhile to explore further in future studies.  

Based on our research, antenatal healthcare providers should pay extra attention to 
primiparous women, women with higher general anxiety levels, and women with a 
Turkish or Moroccan ethnicity as these women are more likely to experience elevated 
levels of pregnancy-specific anxiety. Regarding mother-to-infant bonding, women with 
a depressed mood might require extra attention. More research is needed, however, 
preferably with prospective designs. In addition, cut-off points for validated pregnancy-
specific anxiety and mother-to-infant bonding instruments should be determined to help 
identification of pregnant women at risk. We do encourage, however, not to replace 
communication between antenatal health care providers and pregnant women by 
screening instruments. 

Finally, as paying more attention to psychological processes during pregnancy might 
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be challenging for antenatal health care providers due to time constraints, we suggest 
to consider Centering Pregnancy as a form of antenatal care to integrate these topics. 
In Centering Pregnancy, there is more time to talk about personal experiences about 
transition to motherhood and share these with each other in groups as well as with  the 
midwife. The potential of this form of antenatal care in helping pregnant women reduce 
pregnancy-specific anxiety and stimulate mother-to-infant bonding, should be further 
explored. 
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