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INTRODUCTION

In this thesis we have studied the relationship between offering a third trimester routine 
ultrasound and two psychological processes: pregnancy specific anxiety and mother-
to-infant bonding. In relation to this, we examined whether the PRAQ-R can be used 
to measure pregnancy-specific anxiety among primiparous and parous women. Next, 
we examined which maternal characteristics are associated with elevated pregnancy-
specific anxiety levels, and mother-to-infant bonding quality. Finally, we examined the 
relationship between offering a third trimester routine ultrasound and pregnancy-specific 
anxiety and mother to infant bonding, and qualitatively explored the experiences of 
pregnant women with third trimester routine ultrasounds. 

MAIN FINDINGS 

THE ADEQUACY OF THE PRAQ-R AS AN INSTRUMENT TO MEASURE PREGNANCY-
SPECIFIC ANXIETY AMONG PRIMIPAROUS AND PAROUS WOMEN
In chapter 2, we report the results of a confirmatory factor analysis on data from 6004 
women who participated in the Deliver study, which we carried out to establish whether 
the factor structure of the PRAQ-R is invariant across nulliparous and parous women and 
can be used for all pregnant women. Our analyses 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, which can be used for all pregnant women. 

BACKGROUND CHARACTERISTIC AND HEALTH BEHAVIOURS ASSOCIATED 
WITH PREGNANCY-SPECIFIC ANXIETY
Backwards logistic regression analyses on data from 4541 women of the Deliver study 
revealed that the background characteristics 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) (chapter 
3). We found that women with higher pregnancy-specific anxiety levels were more likely 
to gain too much weight during pregnancy. Both women with very low, and women with 
higher pregnancy-specific anxiety levels were more likely to smoke during pregnancy. 
No association with alcohol usage was found.
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BACKGROUND CHARACTERISTICS ASSOCIATED WITH MOTHER-TO-INFANT 
BONDING QUALITY
We carried out a systematic review providing an overview of the correlates of both 
prenatal and postnatal mother-to-infant bonding quality (chapter 4), adhering to the 
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 more advanced 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 positively associated with mother-to-infant 
bonding quality later in time. 

THE EFFECT OF OFFERING A THIRD TRIMESTER ROUTINE ULTRASOUND ON 
PREGNANCY-SPECIFIC ANXIETY AND MOTHER-TO-INFANT BONDING IN LOW-
RISK WOMEN
We applied linear mixed model analyses on data from 1275 low-risk women who 
participated in the IRIS study (chapter 5). We found that there was no difference in 
pregnancy-specific anxiety and mother-to-infant bonding sum scores between women 
who were offered a third trimester routine ultrasound (intervention group), and women 
who were not offered a third trimester routine ultrasound (control group). When we 
excluded all women who received non-routine ultrasounds from our analyses, women 
who received a third trimester routine ultrasound scored a little lower on pregnancy-
specific anxiety compared to the control group. In addition, women with lower mother-
to-infant bonding levels at baseline in the intervention group, showed higher levels of 
mother-to-infant bonding than women with lower mother-to-infant bonding levels at 
baseline in the control group. These differences, although statistically significant, were 
small and therefore the clinical relevance of these findings is questionable. A somewhat 
stronger effect, concerned the protective effect of offering a third trimester routine 
ultrasound on mother-to-infant bonding for women with higher levels of depressive 
symptoms at baseline. 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 less satisfied. 

EXPERIENCES WITH THIRD TRIMESTER ROUTINE ULTRASOUNDS
We conducted 15 interviews with pregnant women who participated in the IRIS study 
about their experiences with the third trimester routine ultrasound (chapter 6). Three 
themes emerged from these interviews. 1. The third trimester routine ultrasound as a 
bonus: most women told that in the third trimester they were not that concerned anymore 
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about things that might be wrong with their baby like they were in the first two trimesters, 
and they did not feel much relief after a the third trimester ultrasound. They did not 
feel that this ultrasound contributed to forming a bond with their baby. They saw the 
third trimester routine ultrasound as a nice, extra opportunity to see their baby. 2. The 
third trimester routine ultrasound to get confirmation: despite knowing everything is fine, 
women still liked to have it confirmed by an ultrasound. 3. The third trimester routine 
ultrasound as part of a normalisation process: women may feel the need for another 
ultrasound because they got used to receiving ultrasound throughout their pregnancy. 
Most women seemed to feel uncomfortable with the idea of not receiving any ultrasound 
after 20 weeks of gestation. 

METHODOLOGICAL CONSIDERATIONS

STRENGTHS
Most findings presented in this thesis are based on data from large nationwide studies 
covering midwifery practices and their clients across the Netherlands (i.e. Deliver and 
IRIS study). This positively contributes to the generalizability of our findings. Moreover, 
these studies had sufficient power for examination of associations between a wide range 
of variables and the main outcomes of interest, controlling for potential confounders 
(chapter 3 and chapter 5). 

Another important strength of this thesis is the research designs and methodology 
used to understand the value and importance of a third trimester routine ultrasound for 
pregnant women. First, we used data from a cluster randomized controlled trial to study 
the relationship between a third trimester routine ultrasound and pregnancy-specific 
anxiety on mother-to-infant bonding. This has never been done before  and it is important 
as it minimizes the chances of finding differences in outcomes that are not attributable to 
the intervention itself. For example, it rules out the possibility that changes in pregnancy-
specific anxiety and mother-to-infant bonding are a result of natural changes of these 
processes over time, which is an important limitation of previous studies examining 
the impact of routine ultrasounds without using a control group. In addition, instead of 
solely studying the effect of a third trimester routine ultrasounds quantitatively in terms of 
pregnancy-specific anxiety and mother-to-infant bonding, we also provided information 
on how women experience a third trimester routine ultrasound by performing interviews. 
Qualitative research can help to understand the context of a topic of interest, and can 
help to interpret quantitative findings. This is important to get a broader understanding 
of the value and importance of a third trimester routine ultrasound for pregnant women, 
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and give suggestions for practice. 

Another methodological strength is conducting a systematic review by following the 
PRISMA guidelines. Many systematic reviews fail to clearly report key information1. 
Using the PRISMA guidelines contributes to the transparency and accuracy of the 
evidence reported in our systematic review, which in turn contributes to its usefulness 
for clinical practice2.

Finally, the focus of our studies on low-risk pregnant women is an important strength 
as the quality of care for low-risk women (70–80% of women), as opposed to high-risk 
women, generally gets little attention. A Lancet series on midwifery pointed out that 
the usage of routine practices and medical procedures in uncomplicated pregnancies 
might be too liberal without proven benefit3. To be able to provide low-risk women with 
evidence-based healthcare, more research is highly warranted.  

Despite these strengths, some limitations should also be noted. 

LIMITATIONS
By using data that were part of the Deliver study and the IRIS study, we faced some 
restrictions that are inherent to the study designs of these two studies. 

Cross sectional nature of the Deliver study data
The Deliver study was set up with a broad aim: To explore the  quality of midwifery 
care (e.g. client experiences and satisfaction) the organisation of midwifery care 
(e.g. division of tasks and collaboration) and the accessibility of midwifery care (e.g. 
reachability, health care use). In order to do so, questionnaires with a wide range of 
variables, to be filled out at different time points during pregnancy were developed. To 
prevent the questionnaires becoming too lengthy, it was decided that some questions 
were only filled out at one time point. This also applied to the PRAQ-R and most of the 
health-related behaviours. Consequently, the data and analyses described in chapter 
2 and chapter 3 are cross-sectional. For chapter 2, in which we report a confirmatory 
factor analyses performed to examine the usefulness of the PRAQ-R for nulliparous and 
parous women, this is not a limitation. However, for chapter 3, in which we examined 
the association between background characteristics and health-related behaviours 
with pregnancy-specific anxiety, the cross-sectional nature of the design limits our 
findings. For example, the temporal precedence of a general anxious or depressed 
mood found to be associated with pregnancy-specific anxiety could not be assessed. 
The same applied to the association found between pregnancy-specific anxiety and 
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alcohol usage. Other studies, however, did show that stress during pregnancy leads 
to unhealthy behaviours such as smoking, alcohol use and sedentary behaviour4–7. 
Moreover, Lobel and colleagues found that worries and concerns related to pregnancy 
indirectly lead to low birth weight through smoking6. 

Timing of the IRIS study questionnaires
In order to study the (cost-)effectiveness of introducing third trimester routine ultrasounds 
in the IRIS study, four questionnaires were sent to participants. Two of these were sent 
prenatally: At the moment of inclusion (between 20-27 weeks of gestation), and around 
32 weeks of gestation. Accordingly, we were able to examine the effect of a third 
trimester routine ultrasound that was offered between 28-30 weeks of gestation (chapter 
5). However, in the IRIS study, a second third trimester routine ultrasound was offered 
between 34-36 weeks of gestation. Due to the timing of the questionnaires, we were not 
able to examine the effect of this second third trimester routine ultrasound. Although 
we do not expect that receiving a second third trimester routine ultrasound would have 
fundamentally changed our main results, it would have given a more complete picture 
to also take this second third trimester routine ultrasound into account. Especially for 
subgroups of women who seemed to benefit from a third trimester routine ultrasound 
(e.g. women with higher baseline levels of depression), it would have been worthwhile 
to examine whether offering a second routine ultrasound would have had increased this 
beneficial effect.   

Another limitation resulting from only administering two prenatal questionnaires in 
the IRIS study, concerns the lack of a broader insight into the patterns of pregnancy-
anxiety and mother-to-infant bonding in relation to a third trimester routine ultrasound. 
This might be especially relevant regarding pregnancy-specific anxiety. According 
to Saetnan, who addressed anxiety concerning the health of the baby, there are four 
possible patterns of changes in anxiety in relation to an ultrasound: 1) the ultrasound 
does not affect anxiety at all, 2) the ultrasound decreases anxiety throughout the rest 
of the pregnancy, 3) anxiety levels increase in anticipation of the ultrasound, and stay 
increased throughout the rest of pregnancy, 4) anxiety increases in anticipation of the 
ultrasound and decreases after the ultrasound, but eventually increases again8. Based 
on the data of the IRIS study we know that pregnancy-specific anxiety and mother-to-
infant bonding some weeks after the routine ultrasound are not affected much by the 
ultrasound. We do not know, however, whether the anticipation of the ultrasound creates 
any concerns, or if any positive or negative change occurs shortly after the ultrasound. 
Information on the course of pregnancy-specific anxiety and mother-to-infant bonding 
patterns in relation to a third trimester routine ultrasound, by measuring at a variety of 
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time points before and after the ultrasound would have been helpful in interpreting our 
results. 

Measuring pregnancy-specific anxiety: the PRAQ-R
A multidimensional concept
Given that several studies have shown that pregnancy-specific anxiety is more strongly 
associated with pregnancy outcomes than general anxiety6,9, an important strength of 
our study is that we chose to focus on pregnancy-specific anxiety instead of general 
anxiety. The choice to focus on pregnancy-specific anxiety, however, does raise some 
methodological issues. Although it has been a long time since first attempts were made to 
understand the concept of pregnancy-specific anxiety10, the development and validation 
of instruments measuring pregnancy-specific anxiety has progressed rather slowly. 
According to a concept analysis of pregnancy-specific anxiety, existing measures only 
cover some of the dimensions of pregnancy-specific anxiety11. The PRAQ-R (which we 
used in both the Deliver study and the IRIS study), according to this concept analysis, 
covers fears regarding the health of the fetus, loss of the fetus, childbirth, and body 
image. However, it lacks dimensions such as feeling in control/confident and concerns 
about health care, which might be important in the context of ultrasounds. For example, 
getting an extra chance to see the baby might make women feel more in control, or might 
raise questions and concerns about what will happen in terms of health care in case any 
abnormality is detected. However, with the availability of the PRAQ-R in Dutch and the 
validation studies showing that it has a good internal consistency and criterion validity, the 
PRAQ-R seemed to be the best choice for our study at the time. 

No cut off available
A second limitation related to the development of pregnancy-specific anxiety instruments 
is the lack of norms for the Dutch population and cut-off points to identify women who 
are experiencing clinically relevant levels of pregnancy-specific anxiety. In our study, 
we therefore chose to create a cut-off based on the highest scoring 15% of women in 
our sample. We do not know, however, if the cut-off score we used has any clinical 
relevance. When creating a new instrument to measure pregnancy-specific anxiety, we 
would therefore suggest to establish a clinically relevant cut-off point for this instrument. 

Generalizability of the interview findings
To explore the experiences of pregnant women with the third trimester routine ultrasound, 
we conducted interviews with 15 women participating in the IRIS study. Efforts were 
made to get a sample of women with diverse background characteristics. For example, 
we selected a diverse group of women with regard to age, parity, educational level and 
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ethnicity. Despite these efforts, however, some characteristics that might be important in 
the context of experiences were not taken into account. For example, baseline levels of 
pregnancy-specific anxiety and mother-to-infant bonding would have been interesting 
background characteristics to use as a selection criterion. Interviews with women with 
either high or low levels of pregnancy-specific anxiety and mother-to-infant bonding 
could have shed some light on our findings in chapter 5 that third trimester routine 
ultrasounds might be more beneficial for one group than for the other. 

Heterogeneity of the studies included in our systematic review
A limitation of our systematic review (chapter 4) is that we were unable to perform a 
meta-analysis. This was due to the heterogeneity of the included studies in terms of the 
instruments used for mother-to-infant bonding, the instruments used to measure the 
potential correlates, the timing of measuring mother-to-infant bonding and the potential 
correlates, the diversity in study designs and analysis. 

Despite this limitation we do think that our systematic review provides a very complete 
overview of the current knowledge on correlates of mother-to-infant bonding that can be 
used as input for future research, which is highly warranted.   

IMPLICATIONS FOR PRACTICE AND POLICY

Based on the data presented in this thesis, there are no counterarguments in terms of 
pregnancy-specific anxiety and mother-to-infant bonding to offer a routine third trimester 
ultrasound. For some women, there might even be a small benefit in terms of mother-
to-infant bonding, particularly for women with higher pre-scan levels of depressive 
symptoms (chapter 5). Given the ineffectiveness of third trimester routine ultrasounds in 
preventing severe adverse clinical outcomes (e.g. perinatal death, Apgar score <4 at 5 
minutes postpartum)12, however, it seems unwarranted to routinely offer third-trimester 
ultrasounds solely to slightly improve psychological outcomes for a subgroup of pregnant 
women. Nonetheless, although no clear psychological benefit of a third trimester routine 
ultrasound was shown, pregnant women expressed that they would miss a third trimester 
ultrasound if they did not receive this (chapter 6). The meaning of this finding and its 
implications for practice will be discussed from a broader perspective.

TECHNOLOGY DRIVEN HEALTH CARE
Although the effect of offering a third trimester ultrasound was very limited in terms of 
pregnancy-specific anxiety and mother-to-infant bonding, women expressed that they 
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felt uncomfortable with the idea of not getting an ultrasound in the third trimester. They 
reported that despite the fact that they already felt quite confident about the health of 
their baby, they still felt a certain need to have this confirmed by an ultrasound (chapter 
6). The present-day context of the technology-driven healthcare system might shed 
some light on these paradoxical findings. With all the technological instruments that 
have become available over the last centuries to examine patients, medicine made a 
shift from a symptom driven field, in which subjective interpretation by both the patient 
and the doctor were important, to a more objective field emphasising test results13. This 
lessened the subjective interpretation of the patient and the healthcare worker, thereby 
decreasing the error rate of the diagnoses. This especially applies to conditions and 
diseases, which have clearly identifiable symptoms. However, the technology-driven 
healthcare system has also received some criticism. As Hofmann suggests, not the 
individual experience, but the results of the diagnostic tools have become the main 
focus of healthcare13. Related to this, the motivation to seek healthcare became less 
dependent on the subjective experience of the patient feeling healthy or not, and more 
dependent on the healthcare system offering the opportunity to test whether you are 
healthy or not13. This has created a distance between subjective feelings and healthcare, 
which might also be seen in our qualitative study described in chapter 6. Although 
based on their own feelings, women do not suspect that anything is wrong with their 
baby, they still feel the need to have this confirmed by technology.  

This so-called medicalisation of pregnancy might have some negative consequences 
for pregnant women. Firstly, women might become less able to rely on their own feelings 
to know that their baby is fine, and require more tests to feel secure14. According to 
a qualitative study performed among Dutch pregnant women, the number of medical 
check-ups throughout pregnancy is seen as insufficient15. Secondly, the objectivity and 
accuracy associated with technology, might lead to an overestimation of the capability 
of technology. The results of the IRIS study showed that although third trimester routine 
ultrasounds detect more cases of foetal growth restriction than fundus-symphysis 
measurements, there is also a high rate of false positives and false negatives12. For 
pregnant women, however, a negative screening result might be seen as a guarantee 
that the growth of the baby is within normal ranges, which can create a false feeling of 
security. In our study, a negative third trimester routine ultrasound screening result even 
seemed to confirm for women that ‘everything was fine’ (chapter 6). 

THE ROLE OF THE MIDWIFE AND OTHER ANTENATAL HEALTHCARE PROVIDERS 
Given this, we recommend antenatal health care providers to create realistic expectations 
about the kind of information an ultrasound in the third trimester can and cannot yield, in 
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case a pregnant woman expresses a need for it. Several studies underline that there is a 
gap between women’s highly positive expectations of routine ultrasounds, and the actual 
purpose of the routine ultrasound, including its possible outcomes and limitations16,17. 
As discussed by Edvardsson and colleagues, due to normalisation of ultrasounds, 
women might not question the use of an ultrasound anymore, which endangers the 
fundament of informed consent18. No research has focused specially on the needs of 
women regarding being informed about routine ultrasounds. According to a qualitative 
study on experiences of safety in childbirth, however, pregnant women express a need 
for adequate childbirth-related information on risks, advantages, and disadvantages. 
Not providing this information made them feel misled and lulled into a false feeling of 
security, which in turn made them feel unsafe19. 

Also, we recommend antenatal healthcare providers to support women in managing 
psychological processes including pregnancy-specific anxiety and mother-to-infant 
bonding, and focus on their awareness of signals regarding their own health and their 
baby’s health. This applies to the third trimester, as well as to the other trimesters of 
pregnancy. Antenatal healthcare providers, and other healthcare providers who are not 
directly involved in antenatal care (e.g. psychologists) could play a role in this, and 
particularly midwives, as they are the main healthcare providers for low-risk pregnant 
women in many countries. The importance of addressing psychological processes 
during pregnancy is recognised by the World Health Organization (WHO)20, and 
is included in the Dutch guideline for prenatal midwifery care from the Royal Dutch 
Organization of Midwives21, as well as in international guidelines for perinatal care22. In 
reality, however, psychological processes are not always addressed by midwives, let 
alone supported. According to a study by Tichelman and colleagues, who analysed 
videos of first prenatal booking visits, concern about the baby’s health was addressed 
in 66% of the visits, and mother-to-infant bonding was addressed in only 2% of visits. 
Ultrasounds on the other hand, were discussed in almost all visits23. 

Another recommendation based on our results, is that midwives and other 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 (chapter 3). 
However, not only women with elevated pregnancy-specific levels might be a reason for 
concern. As our research showed, both women with high levels of pregnancy-specific 
anxiety, but also women with very low pregnancy-specific anxiety levels were more 
likely to smoke (chapter 3). A similar result was found in a study by Goedhart and 
colleagues24. Possibly, very low levels of pregnancy-specific anxiety reflect feelings of  
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indifference about the child and its health. It could be argued therefore, that some level 
of pregnancy-specific anxiety might be ‘healthy’. Regarding mother-to-infant bonding, 
women with a depressed mood might require extra attention, as a depressed mood 
was consistently found to be associated with less mother-to-infant bonding (chapter 
4). In order to detect women with suboptimal pregnancy-specific anxiety or mother-to-
infant bonding levels, screening instruments for pregnancy-specific anxiety and mother-
to-infant bonding, with validated cut-off points would be helpful. We do encourage, 
however, to not let conversation between a midwife and her clients be replaced by 
screening instruments, as the usage of screening instruments might further contribute 
to the distance between healthcare and the individual experience. 

RECOMMENDATIONS FOR FUTURE RESEARCH

SUPPORTING WOMEN TO BE AWARE OF AND TRUST THEIR OWN FEELINGS: THE 
POTENTIAL ROLE OF MINDFULNESS AND CENTERING PREGNANCY
We suggest future research to focus on strategies and interventions that can be applied 
to help women reduce pregnancy-specific anxiety levels, and stimulate mother-to-infant 
bonding by encouraging them to listen to and trust their bodily signals. This focus, 
awareness and acceptance of one’s present feelings fits very well with the concept of 
‘mindfulness’25, which has been found in two systematic reviews to improve psychological 
outcomes as it reduces symptoms of general anxiety, stress, and depression26,27. 
Similar results have also been found in pregnant populations28,29. Furthermore, a 
prospective study showed that mindfulness skills (acting with awareness, not judging 
one’s thoughts and feelings and not reacting to one’s disturbing thoughts and feelings) 
were not only associated with less depressive symptoms, but also with a higher birth 
weight30. Concerning pregnancy-specific anxiety, a randomised controlled trial in which 
women with elevated levels of pregnancy-specific anxiety were assigned to a six-
week mindfulness course or a control group, showed that the intervention group had 
reduced pregnancy-related anxiety levels31. The effectiveness of mindfulness-oriented 
interventions on prenatal mother-to-infant bonding, has not been examined yet32, 
although women indicated that they found it helpful when their midwife encouraged 
them to be more mindful in order to stimulate bonding with their child15. Integrating 
aspects of mindfulness in midwifery care to improve pregnancy-specific anxiety and 
mother-to-infant bonding, is worth examining in future research. 

As mentioned before, topics such as pregnancy-specific anxiety and mother-to-infant 
bonding are not always addressed by midwives23. Changing a professionals’ routine can 
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be difficult33. One of the reasons for this might be time constraints. The list of guidelines 
about topics to be addressed is getting longer, while midwives do not have more time for 
their consultations. ‘Centering Pregnancy’, a group-based type of midwifery care34, might 
be more suitable to integrate topics such as pregnancy-specific anxiety and mother-to-
infant bonding into antenatal care. In ‘Centering Pregnancy’, there is more time to talk 
about personal experiences about transition to motherhood and share these with each 
other and the midwife. Although its impact on pregnancy-specific anxiety and mother-
to-infant bonding has not been examined yet, Centering Pregnancy, compared with 
standard prenatal care, has shown positive results in terms of psychosocial outcomes 
such as self-efficacy, feeling prepared for labour and delivery, feelings of social support, 
self-confidence, and satisfaction with prenatal care35–38. We would recommend to explore 
Centering Pregnancy as a possibility to support pregnant women in terms of reducing 
pregnancy-specific anxiety levels and promoting mother-to-infant bonding.

IDENTIFYING WOMEN AT RISK: THE NEED FOR PROSPECTIVE STUDIES AND 
VALIDATED CUT-OFF POINTS
Based on our results on factors associated with pregnancy-specific anxiety and mother-
to-infant bonding, we suggest that antenatal healthcare providers pay extra attention 
to women with certain background characteristics. Given the cross-sectional character 
of our study designs, however, more high quality research, preferably prospective, is 
warranted to further identify women at risk for elevated pregnancy-specific anxiety levels 
and poorer mother-to-infant bonding quality. Also, prospective studies are needed to 
study the association between pregnancy-specific anxiety and adverse health-related 
behaviours, and the nature of this relationship (whether it is linear or U-shaped). This 
can clarify whether, in addition to women with high levels of pregnancy-specific anxiety, 
women with very low levels of pregnancy-specific anxiety should indicate another reason 
for concern. Furthermore, cut-off points for pregnancy-specific anxiety and mother-to-
infant bonding instruments should be defined in future research to identify women at 
risk for experiencing clinically relevant levels of pregnancy-specific anxiety and mother-
to-infant bonding. For pregnancy-specific anxiety, the Tilburg Pregnancy and Distress 
scale (TPDS)39, a Dutch 11-item self-report questionnaire with good psychometric 
properties40, which covers a wider range of dimensions than the PRAQ-R, might be 
promising. For mother-to-infant bonding, the recently developed Pre- and Postnatal 
Bonding Scale (PPBS)41 might be useful. The PPBS, as the name implies, can be used 
to measure mother-to-infant bonding both prenatal and postnatal. Given that mother-to-
infant bonding is described as a process that starts during pregnancy and continues 
after birth42, which is supported by our finding that mother-to-infant bonding quality 
in pregnancy or postpartum was positively associated with mother-to-infant bonding 
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quality later in time (chapter 4), a single instrument to measure both pre and postnatal 
mother-to-binding seems useful. Ideally, a cut-off point would be established by using 
a golden standard (e.g. a DSM diagnosis) as a reference and calculate the sensitivity, 
specificity and predictive values of the instrument. However, since no such standard 
is available, we recommend to establish a cut-off score based on a distribution of 
pregnancy-specific anxiety scores of a sample representative of a pregnant population.

CONCLUSION

This thesis shows that although there are no counterarguments in terms of pregnancy-
specific anxiety and mother-to-infant bonding to offer a third trimester ultrasound, 
there are also no clear advantages, besides some small benefits for certain subgroups 
of pregnant women. Despite this, most women express a need to receive a routine 
ultrasound in their third trimester and feel uncomfortable with the idea of not getting 
one, which seems to fit the present-day context of technology-drive healthcare. We 
suggest future research to focus on strategies to support pregnant women in managing 
increased feelings of pregnancy-specific anxiety, and reduced mother-to-infant bonding 
levels by being able to listen to and trust their bodily signals. 

Based on our findings, primiparous women, women with higher general anxiety levels, 
and women with a Turkish or Moroccan ethnicity might require extra attention when 
it comes to strategies aimed at reducing pregnancy-specific anxiety levels, 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 high quality research, preferably prospective, is warranted to further 
identify women at risk for pregnancy-specific anxiety and mother-to-infant bonding. 
Finally, in order to identify women at risk, we encourage developing norms for the 
Dutch population in terms of pregnancy-specific anxiety and mother-to-infant bonding, 
and valid cut-off points for clinically relevant levels of pregnancy-specific anxiety and 
mother-to-infant bonding. 

In sum, our findings underline the need to conduct more research on pregnancy-
specific anxiety and mother-to-infant bonding which can eventually contribute to more 
effective ways in psychologically supporting pregnant women. The role of antenatal 
healthcare providers, and especially the role of midwives as the primary caregivers in 
antenatal care, should be further explored. Also, group care as is used in the Centering 
Pregnancy approach, needs further attention.
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