
VU Research Portal

Third trimester routine ultrasound in relation to prenatal maternal anxiety and bonding

Westerneng, M.

2020

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Westerneng, M. (2020). Third trimester routine ultrasound in relation to prenatal maternal anxiety and bonding:
Getting the picture. [PhD-Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/6423242f-bc03-4779-ad54-6adb5659e9b2


2
FACTORIAL INVARIANCE OF 

PREGNANCY-SPECIFIC ANXIETY 
DIMENSIONS ACROSS NULLIPAROUS 

AND PAROUS PREGNANT WOMEN

Myrte Westerneng
Paul de Cock

Evelien R. Spelten
Adriaan Honig

Eileen K. Hutton

Journal of Health Psychology 2015; 20: 164-172



ABSTRACT

The 10-item version of the Pregnancy Related Anxiety Questionnaire-Revised was 
developed based on a sample of nulliparous women. Whether this measure is also a 
valuable tool for future research on pregnancy-specific anxiety is unclear. Our study 
tested for invariance of this measure across nulliparous women and parous women 
by using a dataset of 6004 women pregnant up to 35 weeks. Results showed that 
whereas the factor structure of the 10-item version of the Pregnancy Related Anxiety 
Questionnaire-Revised was non-invariant, removing item 8 from the measure created a 
measure with invariant factor loadings that can be used for all pregnant women. 
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INTRODUCTION

Pregnancy is a period that is characterised by change and as a consequence pregnant 
women may experience pregnancy-specific anxiety (PSA). PSA is anxiety experienced 
by a pregnant woman that is related to her pregnancy, such as anxieties associated with 
anticipating of giving birth or the health of the baby (Melender, 2002). In recent times PSA 
has become an increasing topic of interest, especially since these anxieties have been 
suggested to be related to low birth weight (Teixeira et al., 1999), preterm birth (Glynn 
et al., 2008; Martini et al., 2010; Orr et al., 2007), low apgar scores, (Berle et al., 2005), 
increased risk of emergency cesarean section (Ryding et al., 1998) and other obstetric 
complications (Johnson and Slade, 2003). However, associations with outcomes have 
thus far been inconsistent (Littleton et al., 2007). This has led to discussion on how to 
measure anxieties related to pregnancy. 

Most researchers addressing anxiety among pregnant women use general anxiety 
measures, most frequently the State-Trait Anxiety Inventory (STAI; Spielberger et al., 
1970). Although general anxiety measures have been validated for measuring anxiety 
levels in the general population, they were not developed to measure anxieties specific 
to pregnant populations (Meades and Ayers, 2011). Accordingly, Huizink et al. (2004) 
demonstrated that PSA can only be partly explained by general anxiety, which indicates 
that PSA may indeed be a construct which is distinct from general anxiety. Other studies 
underline this conclusion by finding PSA to be a unique construct and a better predictor 
of pregnancy outcomes than general anxiety measures (Green et al., 2003; Roesch et 
al., 2004; Wadhwa et al., 1993). 

Instruments developed to measure PSA are the Pregnancy Anxiety Scale (PAS; Burstein 
et al., 1974), the Pregnancy-Related Anxiety Scale (PRAS; Wadhwa et al., 1993), the 
Pregnancy-Specific Anxiety Scale (PSAS; Roesch et al., 2004) and the Pregnancy 
Related Anxiety Questionnaire (PRAQ; Van den Bergh, 1990). These measures, or 
revisions of these measures, have been used in research on PSA over the last years. 
However, the psychometric properties of these scales have been called into question as 
they have not always been extensively examined, leading to research on PSA without a 
solid underlying theoretical framework (Alderdice et al., 2012).

This study focused on the 10-item version of the Pregnancy Related Anxiety 
Questionnaire-Revised (PRAQ-R; Huizink et al., 2004), a PSA measure which received 
attention over the last years and seems promising based on results so far; Huizink et 
al. (2004) undertook a confirmatory factor analysis using a sample of 230 nulliparous 
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women which indicated the presence of three factors: “Fear of giving birth” (three 
items), “fear of bearing a handicapped child” (four items) and “concern about one’s 
appearance” (three items), thereby indicating good construct validity. This three-factor 
model seems to be stable over the different stages of pregnancy as it shows a good 
fit for early-, mid-, and late pregnancy (Huizink et al., 2004). Its predictive validity was 
demonstrated in studies predicting developmental and behavioral problems in the first 
year of life of the child (Huizink et al., 2002; 2003).

Given these results, the 10-item PRAQ-R (PRAQ-R(10)) may be a valuable tool to 
measure PSA among pregnant women. However, as it was based on a sample that only 
included nulliparous women, the aim of our study was to establish whether the reported 
three-factor structure is invariant across a sample of more than 6000 low-risk nulliparous 
and parous women. Invariance of an instrument across subgroups is important to widen 
the utility of the instrument and to be able to make meaningful comparisons across 
various identified groups in a population. Invariance testing provides us with insight in 
the invariance of item parameters (factor loadings, intercepts and residual variances) 
across groups. Non-invariance of item parameters may yield information on group 
differences. We hypothesized that construct validity of the PRAQ-R(10) would be non-
invariant across groups because item 8, “I am anxious about the delivery because I 
have never experienced one before”, is inappropriate for use with parous women. To 
test this, we analyzed two sets of items; one set containing the complete PRAQ-R(10) 
and one set with item 8 excluded, which we shall refer to as the PRAQ-R(9). Concerning 
the item parameters, we hypothesized that differences between nulliparous and parous 
women were likely to exist, with nulliparous women likely to report higher levels of PSA 
than parous women because the parous women in our low risk population have already 
been through the process of being pregnant and giving birth and therefore may feel 
less anxious. 

METHOD

PROCEDURE
From September 2009 until December 2010, pregnant women from 20 midwifery 
practices were invited by their primary care midwife to take part in the Deliver study, a 
prospective cohort study examining primary care midwifery in The Netherlands. The 20 
participating midwifery practices were selected using purposive sampling with three 
criteria: region (north, east, south, west), level of urbanisation (urban or rural area), 
and practice type (dual or group practice). Informed consent was obtained through 
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the midwives who were instructed to inform all their clients about the Deliver study 
and invited them to participate. Clients who agreed to participate received up to three 
questionnaires depending on their gestation at the time of inclusion: two questionnaires 
during pregnancy (one before and one after 35 weeks of gestation) and one postpartum. 
For this study, only data from the first client questionnaire administered up to 35 weeks 
pregnancy were used. To improve participation rates, all non-responders received a 
reminder and clients who did not complete the questionnaire within one week were 
called by a research assistant to ask them once more to fill in the questionnaire. 
Besides the option to fill in a Dutch questionnaire online, women had the choice to fill in 
a written questionnaire that was available in Dutch and English. To reach women from 
important ethnic minority groups, women who spoke Turkish or Arabic were approached 
by an interview bureau that conducted the whole questionnaire by telephone. For the 
first questionnaire, 1.0% of the women participated by telephone. The translation of 
the questionnaires was done by native speakers with an academic background who 
worked in the Free University Amsterdam centre for languages (taalcentrum VU). The 
study design and conduct were approved by the Medical Ethics Committee of the VU 
University Medical Centre Amsterdam. More detailed information about the procedure 
can be found in the Deliver design article (Manniën et al., 2012).

PARTICIPANTS
In the Netherlands, midwives in the primary care system take care of the low-risk 
pregnancies. Any woman who experienced complications in a prior pregnancy would 
be cared for in specialist obstetrical care, thus parous women in this study are likely to 
have had an uncomplicated prior birth experience. 
 
Of 6107 pregnant women who filled in the first questionnaire of the Deliver study, 6019 
filled in the PRAQ-R(10) completely. Fifteen cases were excluded because they did 
not provide data on parity, leaving 6004 women as the effective sample. Demographic 
characteristics are described in Table 1. According to data of the Netherlands Perinatal 
Registry (“PRN-foundation”, 2008), our study sample was representative of the 
population in terms of maternal age and parity. In terms of educational level, our study 
sample contained more highly educated women than the national female population 
(“Statistics Netherlands”, 2010).
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Table 1. Demographic characteristics of the effective sample
Variable %a

Maternal age
Mean (SD) 30.4 (4.6)
Range 16-48
≤ 19 0.9
20-24 9.0
25-29 32.5
30-34 38.8
35-39 16.4
≥ 40 2.2
Unknown 0.1

Gestational age (wks)
Mean (SD) 19.8 (6.1)
Range 4-34
≤ 13 14.5
14-27 72.0
≥ 28 12.9
Unknown 0.5

Parity
Nulliparous 45.9
Parous 54.1

Number of children 
Mean (SD) 0.8 (0.9)
Range 0-9
0 45.9
1 37.3
2 12.4
≥ 3 4.1
Unknown 0.2

Partner
Yes 98.2
No 1.6
Unknown 0.2

Educational levelb

Low 14.9
Medium 36.0
High 48.8
Unknown 0.3

Occupational status
Employed 82.9
Unemployed 5.0
Household/student 11.8
Unknown 0.4

Nationalityc

Dutch 94.0
Non-Dutch 5.8
Unknown 0.1

aResults are presented as %, unless stated otherwise.
bEducational level was defined, depending on the highest level of achievement, as low (medium-level secondary 
education or below), medium (higher-level secondary education or vocational education) or high (diploma level 
or university education).
cNationality was defined according to the definition of the Statistics Netherlands, which states that if someone has 
the Dutch nationality and another nationality, this person is classified as Dutch.
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MEASURES
PRAQ-R(10). The PRAQ-R(10) (Huizink et al., 2004) is derived from the PRAQ-R which 
in turn is a shortened version of the PRAQ developed by Van den Bergh (1990). The 10 
items of this measure and the underlying factor structure as found by Huizink et al. (2004) 
are presented in Table 2. In the Deliver study, items were scored by the participants on 
a 4-point scale ranging from “definitely true” to “definitely not true”. Cronbach’s alpha 
was 0.82 for the PRAQ-R(10), 0.85 for the “fear of bearing a handicapped child” factor, 
0.76 for the “fear of giving birth” factor and 0.81 for the “concern about one’s own 
appearance” factor. Skew of the items ranged from 0.05 (item 6) to 0.84 (item 9).

Table 2. PRAQ-R(10) 
Item Question Factor
1 I am afraid the baby will be mentally handicapped or will suffer from brain damage. Fear of bearing 

a physically 
or mentally 
handicapped child

2 I am afraid our baby will be stillborn, or will die during or immediately after delivery.
3 I am afraid that our baby will suffer from a physical defect or worry that something 

will be physically wrong with the baby.
6 I sometimes think that our child will be in poor health or will be prone to illnesses.
4 I am worried about the pain of contractions and the pain during delivery. Fear of giving birth
8 I am anxious about the delivery because I have never experienced one before.
9 I am worried about not being able to control myself during labour and fear that I will 

scream.
5 I am worried about the fact that I shall not regain my figure after delivery. Concern about 

one’s own 
appearance

7 I am concerned about my unattractive appearance.
10 I am worried about my enormous weight gain.

ANALYSIS PLAN
Descriptive statistics were used to describe gestational age for nulliparous and parous 
women separately, and to describe the distribution of the scores on item 8 for both 
nulliparous and parous women. 

The factor structure of the PRAQ-R(9 and 10) was assessed using the confirmatory 
factor analysis (CFA) framework (Gregorich, 2006; Meredith and Teresi, 2006). First, 
the model was fitted for nulliparous and parous women separately. After this, using 
multigroup CFA, invariance across groups was tested imposing progressively more 
restrictions on the groups. A nested hierarchical approach was used in which invariance 
was tested for factor loadings, observed variable intercepts and residual variances. First 
the factor model was specified with all parameters free between groups. In the next step 
factor loadings were constrained to be equal across groups, testing pattern invariance. 
Following this, the variable intercepts were constrained to be equal in addition to the 
factor loadings (testing strong factor invariance). The final model additionally constrained 
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residual variances across groups, testing strict factorial invariance.

The first item loading on each factor was fixed to 1.0 for scale identification and robust 
maximum likelihood was used for the estimation of all CFA models in our study. The 
fit indices used in our study included the comparative fit index (CFI: Bentler, 1990), 
the Tucker-Lewis index (TLI: Tucker and Lewis, 1973), the root mean square error of 
approximation (RMSEA: Steiger, 1990) and the standardised root mean square residual 
(SRMR: Jöreskog and Sörbom, 1993). Model fit is considered good with CFI and TLI 
≥.95, RMSEA <.06 and SRMR <.08 (Hu and Bentler, 1999). Statistically significant 
differences between nested models were assessed with Satorra-Bentler scaled chi-
square difference tests (χ²Diff SB: Satorra and Bentler, 2001” (Instead of “Satorra and 
Bentler, 2001) in which a model with a particular parameter restriction is compared to the 
same model in which those parameters were allowed to vary across both groups. This 
procedure was followed for two groups of analyses; first for the whole PRAQ-R(10) (set 
A) and next for the same questionnaire from which item 8 was removed for substantive 
reasons outlined previously (PRAQ-R(9); set B). 

RESULTS

DESCRIPTIVE STATISTICS
Independent T-tests indicated that there were no differences in gestational age between 
nulliparous and parous women, t (5973) = .92, p = .36. Distribution of the scores on 
the PRAQ-R(10) showed that 0.2% of the parous women gave a score of 1 (definitely 
true) on item 8, and 0.9% of the parous women gave a score of 2 (true) on item 8. For 
the nulliparous women, these percentages were 12.0% and 35.0% respectively, which 
indicates that parous women may have experienced difficulties answering item 8 as 
they felt they could only answer with not true or definitely not true.

SET A
 The fit of the three-factor PRAQ-R(10) model was good for both nulliparous, χ² = 190(32), 
CFI = .98, TLI = .98, RMSEA = .05, SRMR = .04, as well as parous women χ² = 171(32), 
CFI = .98, TLI = .97, RMSEA = .04, SRMR = .03. This confirmed that in both groups the 
factor model which was specified fitted the data. 

In the next steps, measurement invariance analyses tested for differences between 
the groups on the parameters of the three-factor PRAQ-R(10) model. Model A1, where 
all parameters were freed to be estimated in each of the groups fitted the data quite 
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well, χ² = 361(64), CFI = .98, TLI = .97, RMSEA = .05, SRMR = .04. The A2 model in 
which the factor loadings were held invariant, was significantly different from model 
A1, which indicated that the factor structure was non-invariant between nulliparous and 
parous women, χ² = 693(71), CFI = .95, TLI = .94, RMSEA = .06, SRMR = .09; χ²Diff SB = 
310.67(7), p<.01. Factorial invariance was not supported on the basis of parity-groups 
for the PRAQ-R(10).

SET B 
The next set of analyses tested for measurement invariance between nulliparous and 
parous women on the structural parameters of the PRAQ-R(9) (Tables 3 and 4). Fit was 
again good for both groups, with nulliparous, χ²=112(24), CFI=.98, TLI=.97, RMSEA=.04, 
SRMS=.03, and parous women, χ²=110(24), CFI=.99, TLI=.98, RMSEA=.04, SRMS=.03, 
both indicating excellent fit on the three-factor PRAQ-R(9).

The modified multigroup CFA was specified with all parameters freely estimated in each 
group (Model B1), which fitted the data well, χ² = 222(48), CFI = .98, TLI = .98, RMSEA 
= .04, SRMS = .03. The chi-square difference for the model specifying invariant factor 
loadings across groups (Model B2) was not significant, χ²Diff SB = 9.92(6), p = .128 
indicating that factor loadings were invariant across nulliparous and parous women. 
Intercepts were found to be non-invariant across groups (Model B3), χ²Diff SB = 298.12(6), 
p<.01. Modification indices indicated that model B3 could be improved by freeing items 
4, 5, 7 and 9 to be estimated in each group. This modified model (B4), testing partial 
invariance, was compared to model B2, but this model too was rejected, χ²Diff SB = 
50.43(5), p<.01. Pattern invariance was supported in this analysis, but intercepts were 
not found to be invariant (or partially invariant) across groups.

Table 3. Unstandardised observed item parameters by group on PRAQ-R(9)
Loadings Intercepts Residual variances

Factor items Nulliparous Parous  Nulliparous Parous  Nulliparous Parous
Child wellbeing

1 1.000 1.000 3.089 3.168 0.109 0.102
2 0.961 0.946 3.089 3.156 0.151 0.158
3 1.134 1.120 2.983 3.071 0.068 0.073
6 0.743 0.753 2.902 2.944 0.397 0.404

Giving birth
4 1.000 1.000 2.544 2.842 0.364 0.432
9 0.967 0.812 3.014 3.471 0.294 0.241

Appearance
5 1.000 1.000 2.760 3.028 0.298 0.279
7 0.787 0.837 3.208 3.245 0.264 0.212
10 1.094 1.076  2.916 3.136  0.188 0.224

41

2

FACTORIAL INVARIANCE OF PREGNANCY-SPECIFIC ANXIETY DIMENSIONS ACROSS NULLIPAROUS AND PAROUS 
PREGNANT WOMEN



Table 4. Unstandardised factor variances and covariances by group on PRAQ-R(9)
Variances Covariances

Models tested Nulliparous Parous  Nulliparous Parous
Child wellbeing (C) 0.297 0.300
Giving birth (B) 0.282 0.286
Appearance (A) 0.375 0.385
C with B 0.099 0.109
C with A 0.110 0.106
B with A    0.175 0.212

DISCUSSION

Our study was performed using a large sample size representing women from different 
ethnic backgrounds in the Netherlands, and is to our knowledge the first study that has 
tested the PRAQ-R(10) for invariance across nulliparous and parous women. Our results 
demonstrated that whereas the PRAQ-R(10) showed a non-invariant factor structure 
across nulliparous and parous women, the exclusion of item 8 (“I am anxious about 
the delivery because I have never experienced one before”) created a measure with 
invariant factor loadings across these groups, thereby establishing metric (or pattern) 
invariance. This means that whereas the PRAQ-R(10) cannot be used in populations 
with both nulliparous and parous women, the PRAQ-R(9) can be used for all pregnant 
women because factors have the same meanings across groups, which confirms our first 
hypothesis. Invariance testing further revealed that intercept scores were not invariant 
across groups. Table 3 indicates that intercepts are consistently higher (indicating lower 
anxiety) for parous women than for nulliparous women, which supports the hypothesis 
that parous women experience lower levels of PSA on average than nulliparous women. 

Our finding that the PRAQ-R(10) cannot be used for populations including both 
nulliparous and parous women whereas the PRAQ-R(9) can is important in the process 
of developing a PSA measure that is appropriate for all pregnant women, especially 
since PSA measures and reports on their psychometric properties are scarce. However, 
it is important to consider the meaning of the construct being measured after removing 
item 8. With the removal of item 8 the measure might not represent the anxiety for the 
unknown anymore, which may be an important aspect of PSA especially for nulliparous 
women. Therefore, instead of removing the item, the possibility of replacing the item 
with an item that focuses on the anxiety concerning the unknown aspect of giving birth 
without mentioning being nulliparous as the underlying cause should be considered. 
A replacement item could be formulated as follows: “I am anxious about giving birth 
because I cannot foresee what might happen”. Further research is needed to find out 
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how adding such an item affects the construct validity of the measure.
The higher levels of PSA experienced by nulliparous women compared to parous women 
as indicated by the item intercepts is consistent with earlier research on parity differences 
which has found nulliparous women to report higher levels of anxiety than parous women 
(Bernazzani et al., 1997; Melender, 2002). Interestingly, the biggest intercept differences 
in our study were found for both items indicating “fear of giving birth” (items 4 and 
9) as well as items 5 and 10, which were indicators of the “concern about one’s own 
appearance” factor. This may indicate that the experience of a previous pregnancy makes 
parous women not only less anxious than nulliparous about giving birth, but also less 
concerned about the recovery of body shape and pre-pregnancy weight. Our suggestion 
that parous women show lower PSA levels because they have already been through the 
whole process of pregnancy and childbirth for at least one time and therefore know what 
to expect may account for these results. However, since only women with a low-risk status 
participated in this study, factors such as a history of stillbirth and previous pregnancy 
complications that are likely to influence levels of PSA were not taken into account. This 
may have led to an underestimation of PSA among women in our study compared to the 
general population of low and higher risk women.

Some possible limitations of our study need to be considered. The PRAQ-R(10) in our study 
was filled in up to 35 weeks of pregnancy, and was filled in only once by each respondent. 
Consequently, PSA during the last weeks of pregnancy was not examined and we were 
not able to distinguish between the different stages of pregnancy. Although there is no 
reason to expect that the structure of PSA is different in the last weeks of pregnancy, levels 
of PSA might fluctuate over time and this pattern might be different for first and second 
time parents (Figueiredo and Conde, 2011). Future studies on PSA should address this 
question. Another possible limitation of our study concerns the selection bias resulting 
from voluntary participation. This has resulted in an overrepresentation of higher educated 
woman in our study sample, which is typical for surveys. Furthermore, women who are 
less anxious during pregnancy may have been more willing to participate than women 
who experience higher anxiety levels. Although this should not have impacted our testing 
of the PRAQ-R(10), it may be useful to assess the utility of the measure in populations 
diagnosed with an anxiety disorder to establish the validity of the instrument with women 
experiencing more severe anxiety levels. A last point that needs to be considered is that 
the PRAQ-R(10) was translated for our study to reach women from important ethnical 
minority groups. However, any difference in meaning of the PRAQ-R(10) that may have 
resulted from this is not expected to have influenced the results, given that these translated 
versions of the PRAQ-R(10) were used for a small group. 
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In sum, our study showed that whereas the PRAQ-R(10) cannot be recommended 
for use in populations including nulliparous and parous women, the PRAQ-R(9) can. 
Additionally, nulliparous women were found to display higher PSA levels than parous 
women. Future studies are needed to find whether these results can be replicated in other 
samples. The development of a PSA measure that can be used for all pregnant women 
in a wide range of settings is important for future research on PSA and will eventually 
give health care providers insights that will help them to provide more adequate care.
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