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new baby. Sadly, that is stolen from many women all too often.
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Abstract
This dissertation reports on the development and psychometric evaluation of the
Pregnancy-related Anxiety Scale (PrAS). The PrAS was developed as a screening scale
for the distinct anxiety type, pregnancy-related anxiety that is characterised by
pregnancy-specific fears and worries. The need for the development of the PrAS was
demonstrated by a critical and comprehensive review of all known scales in current
use for pregnancy-related anxiety. This critical examination highlighted the lack of a
suitable measure, with the majority of existing scales limited by either a lack of a
theoretical foundation or evidence of validity or both.
To provide a stronger theoretical basis for this scale development, the Huizink et al.
(2004) study was replicated. Huizink and colleagues demonstrated that pregnancyrelated anxiety is a relatively distinct construct from general anxiety and depression.
However, to date, there is little evidence of the replication of this study. The
replication was completed on two separate occasions with two different samples of
pregnant women. Both studies supported the findings from the original Huizink study.
On the basis of this, and other similar findings that support Huizink and colleague’s
conclusion, a comprehensive literature review was completed. Subsequently, the item
pool was developed from this literature review and consultation with the Expert
Review Panel. The Expert Review Panel, which consisted of experts in related fields
(e.g. perinatal psychologists, psychometricians, and psychiatrists) assisted the
assessing and refining the items. The literature review and Expert Review Panel
process were both integral to establishing the scale’s content validity.
Assessment of construct validity, for the PrAS, used discriminant measures (e.g.
depression and neuroticism) and convergent measures (e.g. pregnancy specific). In
addition, evaluation of concurrent validity was through the examination of the scale’s
predictive ability through group differentiation (i.e., anxious versus non-anxious
pregnant women). Finally, examination of the PrAS’s internal validity used Rasch
analysis and structural equation modelling. Rasch analysis enabled further refinement
of the scale and provided more focused targeting of the population of interest (i.e.
pregnant women). Further, the Rasch analysis, through the ordinal to interval score
conversions, brought added precision to the scoring of the scale.
xix

The final 32-item scale demonstrated high to excellent internal consistency reliability
and good validity. The PrAS, therefore, is a screening scale that provides clinicians with
a comprehensive assessment of pregnancy-related anxiety. Indeed, the PrAS contains
subscales not previously seen in existing scales, which provides greater opportunity for
more targeted interventions. This focused targeting is effected through individual
subscale assessment after the full-scale assessment has occurred. For researchers, the
PrAS also provides a comprehensive evaluation of pregnancy-related anxiety by
offering greater precision in analysis by the interval scale conversions. The PrAS,
therefore, makes a significant contribution to clinical and research settings in the area
of pregnancy-related anxiety.

xx

Chapter 1 - Introduction
Historically, pregnancy was considered a time of protection from mental health disorders
(Spinelli, 1997). Increased research, however, into the areas of pregnancy-specific stress,
depression and anxiety, point to emotional disturbances in pregnancy occurring more
frequently than previously thought (Austin, 2003; Dunkel-Schetter & Tanner, 2012).
Moreover, estimates of prevalence rates of depression and anxiety in pregnant women of
13% and 27% respectively, suggest both depression and anxiety in pregnancy are major
health issues (Heron et al., 2004; O'Hara & Swain, 1996). The course and sequelae of
depression were a research focus long before Pitt (1968) first identified postnatal
depression as atypical. Less studied, however, is pregnancy-related anxiety1, a specific
anxiety experienced in the antenatal period and the focus of this dissertation.
During pregnancy, women can experience different types of anxiety. These include, for
example, state and trait anxiety (general anxiety) and anxiety diagnosed by the Diagnostic
and Statistical Manual. The prevalence rates of both general anxiety and diagnosable
anxiety disorders are greater in pregnancy than they are in the wider population. For
instance, in pregnancy, general anxiety (assessed using the Hospital Anxiety and Depression
Scale, Anxiety subscale) is estimated to exist in 35% of primigravidae2 women (Lee et al.,
2007). By comparison, in the general population general anxiety is estimated to affect only
19.8% of women of comparable age (Hinz & Brähler, 2011). Further, in the broader
population, Generalised Anxiety Disorder (GAD) is present in around 3% of people, whereas
in pregnancy the rate of GAD could be as high as 8.5% (American Psychiatric Association,
2000; Sutter-Dallay, Giaconne-Marcesche, Glatigny-Dallay, & Verdoux, 2004). These
prevalence rates all point to pregnancy being a time of greater susceptibility to emotional
disturbances.
Notwithstanding the prevalence rates above, there needs to be consideration of other
factors in the determination of anxiety experienced by pregnant women. Of note among
these is a multidimensional type of anxiety called pregnancy-related anxiety. It has been

1

Researchers use varying labels for pregnancy-related anxiety including maternal anxiety, antenatal anxiety,
and pregnancy-specific anxiety. For the sake of parsimony and unless otherwise indicated, this anxiety is
referred to as pregnancy-related anxiety in this dissertation.
2
Gravida refers to the number of pregnancies. Nulligravida = 0, primigravida = 1, multigravida = >1

1

argued that pregnancy-related anxiety represents a particular anxiety response in pregnant
women (Huizink et al., 2004) and could be present in as many as 14.4% of expectant
mothers (Poikkeus et al., 2006).
Empirical evidence supports the association of pregnancy-related anxiety with many
unfavourable outcomes. Pregnant women with high pregnancy-related anxiety can
experience increased nausea, poor psychological adjustment and poor self-care, as well as
negative views of motherhood and themselves (Brouwers, van Baar, & Pop, 2001b; Hart &
McMahon, 2006; Swalm et al., 2010). Women also experience complex interactions and
alterations to their physiology during pregnancy. This altered physiology can lead to
elevated levels of the stress response hormones such as corticotrophin-releasing hormone
(CRH) and cortisol. Placental CRH, which is naturally produced in pregnancy and plays a role
in the timing of birth, is identical to hypothalamic CRH (de Weerth & Buitelaar, 2005) the
secretion of which occurs in response to stress. Therefore, a pregnant woman’s anxiety may
promote CRH secretion, which could potentially culminate in preterm birth3 (Mastorakos &
Ilias, 2003). Preterm birth with possible long-term effects on the child’s health, development
and wellbeing (Romero, Dey, & Fisher, 2014) is a leading cause of perinatal, neonatal and
infant mortality and morbidity in the United States of America (USA) and thus is a major
health concern (Dunkel-Schetter, 2009).
Pregnancy-related anxiety has also been identified as independently predicting postnatal
depression (Austin, Tully, & Parker, 2007; Heron et al., 2004; Milgrom et al., 2008; SutterDallay et al., 2004). Women with pregnancy-related anxiety are nearly three times more
likely to have acute postnatal depressive symptoms (assessed by the Edinburgh Postnatal
Depression Scale) independent of the existence of any major depression in pregnancy
(Sutter-Dallay et al.). Postnatal depression, with an estimated prevalence of 20%, is a major
health issue with potential long-term consequences for the mother, child and family (e.g.
parenting dysfunction, see Milgrom et al., 2011b; Yelland, Sutherland, & Brown, 2010 for
reviews). The deleterious effects are such that recommendations exist in Australia for
routine antenatal screening for depression and anxiety, both considered risk factors for

3

Preterm birth is defined as childbirth that results in a live birth prior to 37 weeks gestation (Dunkel-Schetter,
2011)

2

postnatal depression (Australian Health Ministers Advisory Council, 2012; NSW Department
of Health, 2009). Routine antenatal screening for pregnancy-related anxiety may afford
valuable intervention opportunities to identify those at increased risk of postnatal
depression. Presently, however, it would seem that the opportunity for this screening is
limited by less recognition in other countries of the importance of prenatal screening.
Indeed no formal screening procedures exist in the USA or the United Kingdom (NICE, 2008;
Office of Women's Health, 2014). Further Australian prenatal testing, while recommended
and endorsed by the Australian Government, unfortunately, is not routinely implemented. A
recent study into psychosocial assessment in both public and private settings revealed
screening was more likely in the public than in the private sector (Reilly et al., 2013).
Further, current screening when conducted is limited by the pregnancy-related anxiety
screening measures currently available.
Existing scales in use for pregnancy-related anxiety fall broadly into two categories: general
anxiety measures (e.g. State Trait Anxiety Inventory) and construct specific scales, which
include pregnancy-specific instruments (e.g. Pregnancy Specific Anxiety Scale, Baby Schema
Questionnaire). Many of the general anxiety scales have impressive psychometric
properties, having been extensively validated and repeatedly used. However, it cannot be
assumed that these psychometric properties naturally extend to pregnancy-related anxiety.
Indeed, general anxiety measures may overlook facets of pregnancy-related anxiety by
failing to acknowledge specific characteristics of this anxiety, such as pregnancy-specific
concerns. Moreover, given that many of the recognised physical symptoms of anxiety are
also common experiences of pregnancy (i.e. nausea, poor sleep) the overlap between
normal pregnancy experiences and general anxiety symptomology, in some cases, would
suggest these general measures are inappropriate for use (Meades & Ayers, 2011).
Therefore, for pregnancy-related anxiety, the external validity of general anxiety scales, it
would seem, is questionable.
While some of the more construct-specific instruments may target a pregnant woman’s
fears and worries, these scales, have limited empirical evidence of validity. Further, despite
the good, and in some cases excellent reliability of many of these specific scales, without
validity evidence (i.e. knowing that the test measures what it purports to measure) their
psychometric properties are undetermined. Most of these construct-specific scales, for
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pregnancy-related anxiety, lack evidence of content validity (i.e. evidence that the items
represent a good sample from the universe of potential items for pregnancy-related
anxiety), construct validity (i.e. evidence that the scale measures pregnancy-related anxiety)
and concurrent validity (i.e. evidence that the scale predicts group membership based on a
gold standard).
Statement of the Problem
Considering the negative outcomes associated with pregnancy-related anxiety, the
importance of prenatal screening cannot be ignored. Screening may afford valuable
intervention opportunities through early detection of pregnancy-related anxiety thus
identifying women most at risk of adverse obstetric, neonatal, and postnatal outcomes (e.g.
postnatal depression, preterm birth). However, the lack of a suitable screening scale with
sound theoretical and psychometric properties suggests these opportunities, unfortunately,
could be missed. Therefore, to address this gap the focus and aim of this dissertation are to
report on the development and psychometric evaluation of a screening scale for pregnancyrelated anxiety.
Overview of the Dissertation
As previously stated, the purpose of this dissertation is to report on the development and
validation of the Pregnancy-related Anxiety Scale (PrAS). Chapter 2 provides a
comprehensive and critical review of scales currently used for pregnancy-related anxiety.
Chapter 3 reports on the replication of the work of Huizink et al. (2004). In this chapter,
Studies 1 and 2 provide important evidence to support the differentiation of pregnancyrelated anxiety from general anxiety and depression. Next, Chapter 4 details the initial
development of the PrAS. Included in this chapter is the formation of the Expert Review
Panel, a process integral to establishing the content validity of the PrAS. Also within this
chapter, Study 3 details the initial pilot of the PrAS. Chapter 5 follows with an examination
of the construct validity of the PrAS. Construct validity was examined using a number of
divergent and convergent measures analysed using various statistical procedures in Studies
4 and 5. Chapter 6 investigates the concurrent validity of the PrAS through examination of
the predictive ability of the scale. Specifically, the PrAS demonstrates the capacity to predict
group membership using two groups of pregnant women; anxious and non-anxious (Study
4

6). This chapter also provides details on the sensitivity and specificity of the PrAS and
determines the optimal cut-off score. Chapter 7 reports on Study 8, an examination of the
internal validity of the PrAS, using Rasch analysis and structural equation modelling. The
Rasch analysis provides essential information on the validity of the structure of the scale as
well as an ordinal to interval conversion of scores. Finally, Chapter 8 provides a summary of,
and conclusion, to the dissertation.
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Chapter 2 - Literature Review: Current Scales in use for Pregnancy-related Anxiety
In 2014, a systematic review of scales currently utilised for the assessment of pregnancyrelated anxiety was completed. This review spanned a 30-year period and used the
Preferred Reporting Items for Systematic Reviews (PRISMA) guidelines. The results of this
review were published in the Journal of Affective Disorders (Brunton, Dryer, Saliba, &
Kohlhoff, 2015). Attached, as Appendix A is the published manuscript. While this examen of
scales captured the majority of instruments, a fuller and more up-to-date examination, with
a wider focus, is needed for this dissertation. This chapter, therefore, provides a
comprehensive review of all known scales in use for pregnancy-related anxiety. Moreover,
the review provides a description of each scale and its use, and reports on any known
reliability and validity evidence pertaining to the assessment of pregnancy-related anxiety.
Prior to this review, a historical overview of the research into the distinctiveness of
pregnancy-related anxiety is presented.
Historical Background
Pleshette, Asch, and Chase (1956) are recognised as having conducted one of the earliest
studies to examine anxiety in pregnant women and the effect of that anxiety on particular
aspects of pregnancy (Guardino & Dunkel-Schetter, 2014b). These researchers chose 53
items they considered as assessing a woman’s antepartum psychosocial state and grouped
them into four domains: fertility, conception and contraception; psychosomatic complaints;
attitudes and anxieties about sex; and anxieties about the baby and mother/baby
relationship. Pleshette et al. found that of the women surveyed nearly half the pregnancies
were unplanned and initially unwanted. Moreover, the women who were anxious were
concerned with different aspects of their pregnancy such as pain, the baby’s wellbeing, and
their appearance.
Subsequent studies on maternal anxiety were conducted in the 1970s by Burstein, Kinch,
and Stern (1973) and Standley, Soule, and Copans (1978). Burstein et al. (1973) investigated
the relationship between maternal anxiety and low birth weight in 61 pregnant women.
They also examined pregnancy-related anxiety (using a scale adapted from Pleshette et al.,
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1956), in relation to age, gravidity and parity.4 Age, they found, was negatively correlated
with maternal anxiety. However, they found no relationship between a woman’s anxiety
and birth weight, gravidity, or parity. Their conclusion that maternal anxiety was not
predictive of birth weight, however, was inconsistent with subsequent research findings
(see, Dunkel-Schetter & Tanner, 2012 for a review) and is likely a function of the limited
focus of the pregnancy-specific measure used. Standley et al. argued that previous research
ignored the object of a woman’s pregnancy-related anxiety, being the unborn baby,
childbirth and the subsequent demands of infant care, all areas not assessed in the Burstein
et al. study. To address this limitation, Standley and colleagues examined information from
parental interviews of 73 women in the later stages of pregnancy, and hospital records of
their birth and newborn evaluations. This information enabled Standley et al. to develop a
three-factor scale: anxieties about pregnancy and childbirth, anxieties about parenting, and
psychiatric symptoms. They called this scale a prenatal anxiety measure. Using the prenatal
anxiety measure, these researchers found significant positive correlations between
anaesthetic during labour and the subscales anxieties about pregnancy and childbirth (r
= .38) and anxieties about parenting (r = .33). Negative correlations were found between
infant motor maturity and the same two subscales (r = –.37 and r = –.39 respectively).
Distinction of Pregnancy-related Anxiety
While Standley et al.’s (1978) scale advanced on previous efforts, it was not until 2004 that
Huizink et al. provided the first empirical evidence of the distinction of pregnancy-related
anxiety from general anxiety and depression. They assessed 234 predominantly Caucasian
middle class, primigravidae women, with no foreseeable pregnancy complications, for
pregnancy-related anxiety, state and trait anxiety (called general anxiety) and depression.
These assessments were conducted over six periods: early pregnancy (15–17 weeks), mid
pregnancy (27–28 weeks), late pregnancy (37–38 weeks) and postnatally at ten days, three
months, and eight months. Assessment of pregnancy-related anxiety was done using an
earlier revised questionnaire called the Pregnancy Related Anxiety Questionnaire-Revised
(PRAQ-R; Huizink, 2000). The PRAQ-R assesses pregnancy-specific fears and worries across
three factors, Fear of Childbirth, Fear of Bearing a Physically or Mentally Handicapped Child,
4

Gravidity refers to the number of times a woman has been pregnant whereas parity refers to the number of
pregnancies carried to a viable gestational age of >24 weeks.
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and Concern About One’s Appearance. The State Trait Anxiety Inventory (STAI; Spielberger,
Gorsuch, & Lushene, 1970) was used to measure general anxiety, and the Edinburgh
Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1987) assessed depression.
For each PRAQ-R subscale, there were small to medium correlations with general anxiety
measures in both early pregnancy (rs = .32 to .41) and mid pregnancy (rs = .28 to .52). In late
pregnancy, however, the results did not reach statistical significance, and this was likely due
to the 25% attrition rate over the course of the study. The low to medium correlations in
early and mid pregnancy found in this study are consistent with the proposition that while
pregnancy-related anxiety (as assessed by the PRAQ-R) and general anxiety are similar
constructs, they are ultimately distinct (Mitchell & Jolley, 2007).
Using multiple regression analysis, Huizink et al. (2004) further established that combined,
general anxiety and depression contributed only a small proportion to the variance in the
PRAQ-R scores. That is, in early pregnancy, anxiety and depression, combined, accounted for
less than 17% of the variance in the three PRAQ-R subscales. In mid pregnancy, anxiety and
depression accounted for less than 11% of the variance for Fear of Childbirth and Concern
About One’s Appearance and less than 27% in Fear of Bearing a Physically or Mentally
Handicapped Child. In fact, for most of the PRAQ-R subscales, anxiety and depression
combined, accounted for only a small amount of the variance. In some cases, up to 90% of
the variance was unexplained by these combined constructs. These small to medium
correlations and low explained variance support Huizink et al.’s, (p. 89) conclusion that
pregnancy-related anxiety “is a relatively distinctive syndrome that is different from general
indices of anxiety and depression.” The Huizink study is considered influential in this area;
however, to the best of our knowledge, this study is yet to be replicated. Therefore, to
provide added support for these findings, two replication studies are reported in full, in
Chapter 3 of this dissertation.
Despite Huizink et al. (2004) showing that depression is distinct from pregnancy-related
anxiety, anxiety in pregnancy is sometimes seen as just a feature of antenatal depression
(see, Hendrick, Altshuler, Strouse, & Grosser, 2000 for example). This view is not surprising
considering the high comorbidity between anxiety and depression, estimated at up to 85%
(Gorman, 1997 provides a general review ). However, evidence suggests that anxiety does
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exist independent of depression, whether in the general population or during pregnancy.
Faisal-Cury and Menezes (2007), for instance, found a higher prevalence of antenatal
anxiety (59.5%, assessed with the STAI) compared to antenatal depression (19.6%, assessed
with the Beck Depression Inventory) in 432 community-dwelling pregnant women in Sao
Paulo Brazil. Furthermore, Nasreen, Kabir, Forsell, and Edhborg (2011) in a study in
Bangladesh (N = 720), found that 18.3% of pregnant women had depression, and 29.4% had
anxiety, yet only 3.4% were co-morbid. Moreover, similar findings exist in Westernised
countries, such as that found by Heron et al. (2004), who studied 8323 expectant mothers
from England. In this study, anxiety in pregnancy was associated with a substantially
increased likelihood of postnatal depression. This result was independent of antenatal
depression, which was controlled for by the researchers.
Therefore, the balance of evidence indicates that anxiety can exist independent of
depression. Further, there is empirical support that anxiety and depression are distinct
constructs from pregnancy-related anxiety. In consideration of this, the use of instruments
previously validated for general anxiety or depression may potentially lack validity and
reliability for pregnancy-related anxiety, thus highlighting the need to establish their
psychometric properties in relation to this distinct anxiety type.
Diagnostic and Statistical Manual diagnoses and pregnancy-related anxiety.
The review contained in this chapter is important in establishing the existence (or absence)
of a psychometrically sound measure for pregnancy-related anxiety. A potential limitation of
this review, however, is that it only includes self-report scales in current use. This specific
focus is a possible limitation as pregnancy-related anxiety could be assessed using the
Diagnostic and Statistical Manual (DSM) criteria for anxiety disorders. Indeed, this use of
DSM diagnostic criteria suggests an implicit acceptance that DSM anxiety disorder diagnoses
are valid for pregnancy-related anxiety (Matthey & Ross-Hamid, 2011).
However, the DSM diagnostic criteria may exclude the diagnosis of women with significant
pregnancy-related anxiety (Matthey & Ross-Hamid, 2011; Wenzel, Haugen, Jackson, &
Robinson, 2003). This limitation is particularly the case for Generalised Anxiety Disorder
(GAD). The GAD six-month duration criteria, for example, would preclude women who
experience clinically significant anxiety in their first and second trimester from diagnosis.
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Indeed, various authors have relaxed the GAD criteria for pregnant women from six months
to two or three months to address this issue (see Buist, Gotman, & Yonkers, 2011; Wenzel
et al., 2003 for examples). This alteration of the criteria suggests that the current DSM
diagnostic criteria may not be reliable for pregnancy-related anxiety diagnoses.
Research in relation to the validity of the DSM criteria for pregnancy-related anxiety is
limited. In fact, most studies that address this issue are perinatal5 or postnatally focussed.
One perinatal study found that women with clinically significant levels of pregnancy-related
anxiety failed to meet the criteria for a DSM anxiety disorder. In this study, Ross et al. (2003)
assessed anxiety using the anxiety subscale from the Brief Symptom Inventory. Of those
scoring high prenatally (36–40 weeks), a large proportion did not meet the DSM criteria for
a mood or anxiety disorder despite experiencing subsyndromal symptoms of anxiety. Ross
et al. theorised that this might be due to anxiety about childbirth and the health of the
infant, all common concerns for pregnant women in the latter weeks of pregnancy, and
concerns not acknowledged in the DSM. In another study Phillips, Sharpe, Matthey, and
Charles (2009) assessed postnatal women with unsettled infants (N = 167). They diagnosed
approximately 50% with an anxiety disorder, and of these, 17 were classified with the DSM
diagnosis, Anxiety Disorder Not Otherwise Specified. For these women, their anxiety, which
was called Maternally Focused Worry, was clinically significant and not consistent with any
other DSM diagnosis. The women with Maternally Focused Worry experienced significant
functional impact or distress, or both, thought to be from pathological worry about
maternal topics. Furthermore, these women were indistinguishable from women diagnosed
with GAD in symptom severity, functional impairment, and associated risk factors.
Similarly, Wenzel et al. (2003) investigated the prevalence and nature of general anxiety
symptoms in women eight weeks postpartum. Of the 68 women examined, 19 reported
subsyndromal generalised anxiety symptoms and 22 reported subsyndromal worries on
topics such as their changing appearance and baby concerns. Further, these women did not
meet the DSM criteria for GAD, even with the six-month qualifier removed. In fact, 50% of
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The perinatal period is defined as ranging from 20 weeks gestation to 28 days postpartum (Australian
Institute of Health and Welfare, nd)
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these women with subsyndromal symptoms experienced their anxiety throughout the
course of pregnancy.
Although these studies have a postnatal focus, similar findings could be found antenatally. It
is therefore conceivable that a significant number of women may be either distressed or
impaired by pregnancy-related worry, anxiety or both, but overlooked using the current
DSM anxiety disorder diagnoses. While DSM diagnoses provide a structured and systematic
way to assess mood disorders in the population when that population and construct is
context specific (i.e. pregnancy), the validity of using a DSM diagnosis is undetermined.
Adverse outcomes and pregnancy-related anxiety.
Prenatal screening for pregnancy-related anxiety can provide valuable intervention
opportunities, especially considering the deleterious outcomes associated with this anxiety.
Consistent associations between measures of pregnancy-related anxiety and adverse
outcomes are repeatedly reported in the literature (see, Roesch, Dunkel-Schetter, Woo, &
Hobel, 2004; Wadhwa et al., 1993, for examples). Furthermore, examining these adverse
associations sheds light on the possible risk factors for these outcomes and their
antecedents. That is, the existence of pregnancy-related anxiety may increase the risk of
preterm birth, and developmental delays in children, to name just two. Therefore, screening
for pregnancy-related anxiety provides further opportunity to identify women at potential
risk. Further, these associations also demonstrate the distinctiveness of this anxiety type.
That is, the balance of evidence suggests that these associations are consistently associated
with pregnancy-related anxiety but less so for general anxiety or DSM anxiety disorders. In
light of these consistent associations, a review of these adverse outcomes is provided.
Reviewed below and then summarised in Table 1 are recent studies into these adverse
outcomes.
Childbirth outcomes.
Preterm birth (live birth before 37 weeks gestation) is a major health issue, occurring in up
to 18% of pregnancies worldwide (Romero et al., 2014). Preterm babies are at a greater risk
of short-term complications (due to under-developed organs) and have an increased risk of
neurodevelopmental disorders such as cerebral palsy, intellectual disabilities and
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hearing/vision impairments (Romero et al.). Low birth weight (defined as 2500 grams or
less) is also an indicator of potential health risks which include various infant and early
childhood health problems, development abnormalities and even mortality (see,
Aarnoudse-Moens, Weisglas-Kuperus, van Goudoever, & Oosterlaan, 2009 for a review).
Preterm birth and low birth weight have been the focus of studies for approximately 15
years. Dunkel-Schetter and Tanner (2012) in their review state that numerous investigations
have examined preterm birth and birthweight and their relation to stress in pregnancy.
Generally, in these studies, pregnancy-related anxiety is seen as a component of stress,
however more recently, consistent effects for pregnancy-related anxiety as a distinct
construct have been noted (Dunkel-Schetter & Tanner).
Rini, Dunkel-Schetter, Wadhwa, and Sandman (1999) utilised the STAI and the Pregnancy
Related Thoughts scale (PRT) to examine prenatal stress and its relation to birth weight and
preterm birth. In their sample of pregnant women (N = 230, 22–28 weeks, M = 28.11, SD =
5.58), stress predicted earlier gestational age (β = -0.20). Further, the factor loadings in the
structural equation model (ranging from .57 to .75) indicated that both state anxiety and
pregnancy-related anxiety contributed comparably to shorter gestations. For birth weight,
however, the association with stress was not statistically significant.
Roesch et al. (2004), using a latent trait-state model of stress, investigated the relationship
between pregnancy-related anxiety (assessed with the Pregnancy Specific Anxiety Scale,
PSAS), state anxiety (STAI), perceived stress (Perceived Stress Scale, PSS) and gestational age
at birth (N = 418, ethnically diverse women with low-risk pregnancies). Of these
psychological states, only pregnancy-related anxiety had a significant effect on gestational
age (β = -0.17, p < 0.05). The findings for both the STAI and PSS (in relation to gestational
age) were not significant. Roesch et al.’s findings are consistent with other findings such as
Wadhwa et al. (1993) who noted that for every one-unit increase in pregnancy-related
anxiety there was an associated three-day decrease in gestational age at birth (β = -0.31, p <
0.01). Further, this result was independent of other biomedical risk factors such as
hypertension and diabetes. Pregnancy-related anxiety was also positively associated with
preterm (r = 0.25, p< 0.01) however there was no significant association between
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pregnancy-related anxiety and low birth weight (r = .08, ns), or 1 minute and 5 minute
APGAR scores at birth (rs = 0.01, 0.09, ns, respectively) (Wadhwa et al.).
Mancuso et al. (2004) similarly investigated preterm birth and maternal stress including the
role of CRH, using maternal blood samples. In their sample of 282 low-risk, ethnically diverse
women, they assessed stress (PSS), state anxiety (STAI) and pregnancy-specific anxiety
(PSAS) at 18–20 weeks, 28–30 weeks, and 35–36 weeks. Using a series of models,
pregnancy-related anxiety was shown to be a significant predictor of gestational age (β = 0.14, p< .05) at 28–30 weeks. When CRH was entered into the model, however, pregnancyrelated anxiety was no longer a significant predictor indicating a mediating role for CRH.
Research into this area, however, is inconsistent. Kramer et al. (2009a), for example,
examined the associations between psychological distress, cortisol, CRH, and preterm birth.
Two hundred and seven women were assessed for pregnancy-related anxiety (PSAS),
perceived stress (PSS), self-esteem, optimism/pessimism, depression, the perception of a
high-risk pregnancy (single question) and pregnancy commitment (8-item scale). Cortisol
and CRH were assessed by maternal hair and blood samples, respectively. After controlling
for sociodemographic covariates and medical and obstetric risk, separate multiple
regression models showed that pregnancy-related anxiety increased the odds of a
spontaneous birth (adjusted OR = 1.8). Perception of a high-risk pregnancy (adjusted OR =
1.6), and depression (adjusted OR = 1.4) also increased the odds of preterm birth. Further
logistic regression analyses (which enables examination of the contribution of each
predictor separately) showed only pregnancy-related anxiety retained its association with
preterm birth (OR = 1.7, CI (95) = 1.2–2.03). Further, cortisol and CRH were not associated
with preterm birth or pregnancy-related anxiety but these non-significant results, the
authors say, may relate to methodological issues. Notwithstanding this and as stated
previously, research into the role of stress hormones in relation to preterm birth and
pregnancy-related anxiety is limited. Indeed Staneva, Bogossian, Pritchard, and Wittkowski
(2015) recent review of studies which examined the association between depression,
anxiety and stress in pregnancy and preterm birth (N = 39) included only one such study
(Mancuso et al., 2004). This lack of focus on endocrinological variables may be due to the
difficulty in conducting these studies and the associated costs of hormonal assays (DunkelSchetter, 2011).
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Other researchers have examined pregnancy-related anxiety as a distinct construct and not
as a component of stress. In a large study into preterm birth, Orr, Reiter, Blazer, and James
(2007) assessed 1820 pregnant women for pregnancy-related anxiety using six items from
the Prenatal Social Environment Inventory (PSEI, range of scores 0–6). Scores greater than or
equal to four were considered indicative of elevated pregnancy-related anxiety. In this
study, the odds of preterm birth were associated with higher PSEI scores. That is, for a score
of four, the odds were 1.15, (CI (95) = 0.70–1.90); a score of 5 the odds were 1.70, (CI (95) =
1.01–2.87); and a score of 6 the OR was 2.73, (CI (95) = 1.03–7.27). Dole et al. (2003) also
utilised the PSEI to study, prospectively, preterm birth and pregnancy-related anxiety and
other psychosocial domains (stress, social support, and depression). Using a sample of
American women (N = 1962, 24–29 weeks gestation), pregnancy-related anxiety scores
were categorised by tertiles into low, medium, and high anxiety. Women with medium and
high pregnancy-related anxiety showed an increased risk of preterm birth (risk ratio (RR) =
1.5, CI (95) = 1.1–2.1, and RR = 2.1, CI (95) = 1.5–3.0, respectively).
Others have used self-developed measures for pregnancy-related anxiety such as Burstein
et al. (1973) who examined maternal anxiety and birthweight with 61 pregnant women
under obstetric care. The Taylor Manifest Anxiety Scale assessed general anxiety and
pregnancy-related anxiety was measured using their self-developed scale (25 true/false
statements). The pregnancy-related anxiety score was negatively correlated with age (r = .28), gravidity (r = -.25) and parity (r = -.29) but the correlation for birth weight was not
statistically significant (r = -.10, p = .21). This non-significant result may reflect a lack of
power due to the use of dichotomous measures (see, Frøslie et al., 2010).
Ding et al. (2014) in their systematic review and meta-analysis identified 15 studies after
applying their inclusion/exclusion criteria. Of these studies, 12 examined preterm birth and
prenatal anxiety, and three focused on low birth weight and prenatal anxiety. Pooled
relative risks and fixed effect models assessed the relationship between pregnancy-related
anxiety and these outcome variables. Using this pooled model, they reported associations
between pregnancy-related anxiety for both the increased risk of preterm birth (RR = 1.50,
CI (95) = 1.33–1.70) and low birth weight (RR = 1.76, CI (95) = 1.32–2.33). Despite the results
showing an increased risk of preterm birth and low birth weight, the heterogeneous mix of
scales (i.e. eight were general anxiety measures, two were Anxiety Disorder specific and five
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utilised pregnancy-specific measures) makes it difficult to extrapolate these findings fully.
That is, research evidence points to these adverse outcomes consistently associated with
measures of pregnancy-related anxiety and less so, other anxiety types. Therefore, it is
difficult, for this study, to determine the unique role played by either anxiety type (i.e.
pregnancy-related anxiety, general anxiety, anxiety disorders).
As stated, the associations between preterm birth/ low birth weight and general measures
of anxiety are less consistent. Norbeck and Anderson (1989) using an ethnically diverse
sample (i.e. 28% African American, 37% Hispanic, 35% Caucasian, N = 208) with relatively
low-risk pregnancies, examined pregnancy stress, anxiety, support and pregnancy outcomes
(i.e., pregnancy complications, birthweight and gestational age). Anxiety (assessed with the
STAI) predicted birthweight (β = .302, p = .03) for African American women only. However,
this result was in the opposite direction to their predictions. That is, for every one-unit
increase in anxiety, birthweight also rose by 0.3 grams. This finding, the author’s claim, may
be due to sample specific confounding for this particular sub-sample of African American
women. Peacock, Bland, and Anderson (1995), also utilised a general anxiety measure
(General Health Questionnaire, GHQ) for pregnancy-related anxiety in their study into
preterm birth. Using 1513 women with mostly low-risk pregnancies, the GHQ assessed
psychiatric morbidity (i.e. anxiety and depression). No significant associations were found
between preterm birth and anxiety or depression.
In summary, as can be seen there are consistent findings reported for preterm birth and
pregnancy-related anxiety. The studies above show that pregnancy-related anxiety, in the
majority of studies, predicts or increases the odds of preterm birth independent of other
stress measures. While these negative associations may on the face of it seem low (beta
ranging from -.17 to -.31,) they indicate that for every one unit increase in the pregnancyrelated anxiety score gestational age at birth can decrease by up to 3 days. Further, with the
odds ratio ranging from 1.15 to 2.73, the odds of preterm birth for those women with
pregnancy-related anxiety in some cases are high. The results for low birth weight, however,
are less consistent and could be described as mixed at best. While many of the studies
above did not find significant associations for low birth weight, the heterogeneous use of
anxiety scales may have limited these studies. Therefore future research using a
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psychometrically sound measure of the construct pregnancy-related anxiety may shed
further light on this relationship.
Health-related behaviours.
In addition to preterm birth and low birth weight; pregnancy-related anxiety is also
associated with negative health-related behaviours such as increased alcohol use and
continued smoking in pregnancy. Westerneng et al. (2017) investigated pregnancy-related
anxiety and smoking, alcohol and weight in pregnancy. Using a relatively low risk sample
(e.g., excluded women with previous miscarriage/stillbirth) from the Netherlands (M =
30.54, SD = 4.60, N = 4541, age-range = 16–46). Assessments occurred primarily around 35
weeks gestation. Women in the top 15% of scores on the revised 9-item PRAQ-R were
considered to have elevated pregnancy-related anxiety. General mood was also selfreported by respondents, who rated their mood in relation to being anxious or depressed.
These researchers found that weight gain was linearly associated with pregnancy-related
anxiety (OR = 1.49) after controlling for parity and education. There was no significant
association, however, for alcohol after controlling for age, ethnicity, education, planned
pregnancy, and mood. This result for alcohol, which is contrary to other research findings,
may be due to women under-reporting alcohol usage due to social desirability factors.
Indeed, Arch (2013) also using the PRAQ-R and a sample of 311 pregnant women (M =
27.47, SD = 5.97) found pregnancy-related anxiety the single strongest predictor of the risk
of drinking alcohol during pregnancy. That is, for every one-unit increase in pregnancyrelated anxiety, the associated danger of drinking rose by 0.3 of a unit. Moreover,
pregnancy-related anxiety, they found, was a more robust predictor of increased drinking
than depression, general anxiety and self-reported anxiety disorders. Admittedly, these
findings require further replication given that research into pregnancy-related anxiety and
alcohol consumption is scarce (Arch, 2013).
In the same study (as reported above), Westerneng et al. (2017) noted women assessed
with either high or very low levels of pregnancy-related anxiety were more likely to smoke
(OR = 1.81). This quadratic trend was similar to findings by Goedhart, van der Wal, Cuijpers,
and Bonsel (2009), who also utilised the PRAQ-R. They noted that for Amsterdamian women
(N = 1947) with high and low pregnancy-related anxiety, the odds of continuing to smoke
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during pregnancy were 1.01 higher (CI (95) = 1.00–1.01) than the odds of quitting. These
results (i.e., Goedhart et al.; Westerneng et al.) however, which seems counter-intuitive,
with both low and high pregnancy-related anxiety related to smoking may be peculiar to the
Netherlands. The Netherlands as a country has a higher percentage of female smokers
(approx. 24%) than other westernised countries (e.g. American 16.6%, Australia, 15%)
(World Health Organization, 2006) and therefore generalisation of these results should be
done cautiously.
Infant outcomes.
Other studies have examined the potential effects of the mother’s pregnancy-related
anxiety on the child. Huizink et al. (2002), using a prospective longitudinal study, examined
the effects of stress in pregnancy on development outcomes for infants aged three and
eight months. One hundred and seventy nulliparous women were assessed over three time
periods (15-17 weeks, 27-28 weeks, 37-38 weeks), for pregnancy-related anxiety (PRAQ-R),
perceived stress, daily hassles and infant temperament. After adjusting for the mother’s
postnatal stress and depression, multiple regression showed pregnancy-related anxiety, in
early pregnancy, predicted attention regulation in three-month-old babies, explaining 4.1%
of the total variance. At eight months, attention regulation was predicted by both perceived
stress and pregnancy-related anxiety, in early pregnancy, after adjusting for the educational
level of the mother and her postnatal stress and depression. Both predictors explained 5%
of the variance. Further, pregnancy-related anxiety was negatively associated with both
attention regulation at 3 and 8 months (r = -0.16, p <.05, shared variance 2.5%, r = -0.18, p <
.05, shared variance 3.17%, respectively). There was no effect found for pregnancy-related
anxiety and difficult behaviour at 3 or 8 months.
In a related study that used the same sample of women, Huizink et al. (2003b), again
examined the relationship between maternal stress and infant temperament. In this study,
however, the pregnant woman’s salivary cortisol levels were used as an endocrinological
measure of maternal stress. Further, only two PRAQ-R subscales (Fear of Giving Birth and
Fear of Bearing a Physically or Mentally Handicapped Child) were utilised from the PRAQ-R.
Post hoc univariate analysis revealed that strong Fear of Giving Birth in mid-pregnancy was
associated with lower mental and psychomotor development scores at 8 months (F = 5.58, p
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< .05 and F = 7.67, p < .01, respectively). Strong Fear of Giving Birth in late pregnancy was
associated with lower mental development scores at 8 months (F = 5.34, p < .05). There was
no effect of Fear of Bearing a Handicapped Child on infant development. Logistic regression
further showed that high levels of Fear of Giving Birth in mid-pregnancy increased the risk of
having an infant with a low psychomotor development score at 8 months of age (SOR = 1.3,
CI (95) 1.12–1.56).
Henrichs et al. (2009) also examined maternal anxiety and infant temperament with 2997
pregnant women. They assessed general anxiety with the Brief Symptom Inventory (BSI) and
pregnancy-related anxiety with an adapted 13-item version of the Pregnancy Outcome
Questionnaire (POQ). The BSI scores were categorised as high and low anxiety based on the
top 15% of scores (called maternal general anxiety), and the POQ scores were continuously
analysed. The outcome variables, assessed with the Infant Behaviour Questionnaire-Revised,
were; activity level, distress to limitations (fussing, crying), fearfulness, duration of
orientating (attention to a single object), recovery from distress, and sadness. After
adjustments for confounders (e.g. age, education, smoking, alcohol, ethnicity) pregnancyrelated anxiety predicted higher levels of infant activity (β = 0.10), fearfulness (β = 0.05) and
sadness (β = 0.05). The remaining temperament variables were not statistically significant.
By comparison, maternal general anxiety also predicted higher levels of infant activity (β =
0.07) and sadness (β = 0.08) as well as distress to limitations (β = 0.07).
Others have similarly explored infant outcomes, with Coplan, O'Neil, and Arbeau (2005)
examining maternal anxiety and infant temperament. Using the STAI, assessment of 60
women occurred during their third trimester and at three months postpartum. Maternal
state anxiety predicted less positive affect and lower attention span in infants at three
months of age. Maternal trait anxiety, however, predicted greater infant distress and
difficulty soothing.
Standley et al. (1978) explored associations between prenatal anxiety and pregnancy
outcomes (i.e. labour duration, administration of anaesthetic, infant birthweight and one
minute APGAR score. Using their self-developed Dimensions of Prenatal Anxiety, they
assessed each of the three dimensions separately (Pregnancy and Childbirth, Future
Parenting and Psychiatric Symptoms). No significant associations were found for any
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prenatal anxiety dimension and duration of labour, infant birth weight, one minute APGAR
score, and infant alertness. There were, however, significant associations between the
dimensions Pregnancy and Childbirth and Future Parenting and administration of local
anaesthesia (rs = .38, .33, respectively) and infant motor maturity (r = -.37 and r= -0.39,
respectively). Associations between the three prenatal anxiety dimensions and infant
birthweight and infant alertness did not reach statistical significance.
In summary, the findings in relation to infant outcomes and pregnancy-related anxiety are
inconsistent. Indeed this inconsistency is evident for measures of both pregnancy-related
anxiety and general anxiety measures. Further examination of this area is needed with the
pregnancy-specific results likely limited (as noted previously) by a lack of available
psychometrically sound measures.
Maternal outcomes.
In addition to the adverse outcomes for the child, pregnancy-related anxiety is also
associated with adverse outcomes for the mother. Hart and McMahon (2006) investigated a
woman’s psychological adjustment to pregnancy by examining two developmental tasks of
pregnancy, maternal representations, and the mother’s relationship with the fetus. These
tasks are essential to a pregnant woman’s psychological adjustment and adaptation to the
motherhood role. Hart and McMahon predicted a relationship between poor psychological
adjustment and anxiety and depression in pregnancy. To examine this, they utilised the full
STAI and the EPDS in a sample of primipara women in mid pregnancy (N = 53, 20–38 weeks).
Increased anxiety in pregnancy was found to be strongly related to less quality maternalfetal attachment (r = -0.35) and greater maternal worries (r = 0.49). Admittedly the STAI is
not a pregnancy-specific measure, however, notwithstanding this, the results suggest that
greater anxiety in pregnancy may mean a woman will struggle to progress through these key
developmental tasks. Others, such as Dubber, Reck, Müller, and Gawlik (2015), have
examined the adverse effect pregnancy-related anxiety may have on maternal-fetal
bonding. Using the PRAQ-R for pregnancy-related anxiety and 433 pregnant women, (M =
32.8, SD = 4.4) pregnancy-related anxiety was positively correlated with postpartum
bonding (r = .27, p = .05). Correlations with the STAI and bonding in pregnancy were not
statistically significant.
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Another major health concern for pregnant women is postnatal depression (Buist et al.,
2008). There is strong evidence that pregnancy-related anxiety is a significant and
independent predictor of postnatal depression (see Robertson, Grace, Wallington, &
Stewart, 2004 for a review). Heron et al. (2004) examined the extent that antenatal anxiety
increases the likelihood of postnatal depression. Using the Crown Crisp Index (CCI) to assess
antenatal anxiety and the EPDS for depression; anxiety in pregnancy predicted a significantly
increased likelihood of postnatal depression. That is, anxiety assessed at 32 weeks gestation
meant there was a greater than three-fold increase in the likelihood of postnatal depression
(OR = 3.22, p<.001). This result was obtained after controlling for antenatal depression,
indicating that the onset of the depression occurred postnatally. These findings are
consistent with other researchers similarly identifying pregnancy anxiety as predictive of
postnatal depression (see, Austin et al., 2007; Heron et al., 2004; Sutter-Dallay et al., 2004
for examples).
As can be seen, the potential effects of pregnancy-related anxiety for the mother and child
are far-reaching and potentially grave. These include, for example, psychological
adjustment, attachment, and postnatal depression. In fact, there are well-documented
effects of postnatal depression which include the mother’s reduced capacity to care
adequately for herself and equally her baby (Beestin, Hugh-Jones, & Gough, 2014; Leigh &
Milgrom, 2008). In fact, the deleterious effects of postnatal depression are such that
perinatal care guidelines recommend routine postnatal depression screening (NSW
Department of Health, 2009). While these studies did not all use pregnancy-related anxiety
specific measures, they nonetheless examined the effects of anxiety and stressors in
pregnant women. Given the lack of pregnancy-related anxiety measures with validity
evidence, these studies, therefore, indicate the potential implications for the pregnant
woman and her child. That is, it is plausible that similar findings may exist for pregnancyrelated anxiety. Further and as stated earlier, inconsistent results could be attributable to
the heterogeneous mix of scales used which may mean some women with pregnancyrelated anxiety are overlooked or underestimated.

20

Adverse outcomes for the family.
Given the negative outcomes for mother and child, it is unsurprising that there is an effect
on the wider family unit. Both preterm birth and postnatal depression potentially place
added pressure on the broader family, with both having wide-ranging consequences for the
mother and her family. Further, the effect on partners of depressed women includes
relationship difficulties, partner isolation and in some cases, a hostile home environment
with little family cohesion (Beestin et al., 2014). In fact, postnatal depression is associated
with depression in the woman’s partner (Areias, Kumar, Barros, & Figueiredo, 1996).
Further, women with high pregnancy-related anxiety not only have greater psychopathology
but also have considerably more difficulty taking up their maternal role (Barnett & Parker,
1986). It is conceivable then that this difficulty may interfere with parenting competence,
potentially placing greater strain on the woman’s close relationships. These factors, it would
seem, compromise the ideal of a stable and functioning family unit (Beestin et al.).
The above review highlights the consistent associations between pregnancy-related anxiety
and several adverse outcomes (e.g. preterm birth, negative health behaviours).
Notwithstanding these consistent findings, however, it is acknowledged that some areas
have inconsistent or mixed findings (e.g. low birth weight, infant outcomes). These
inconsistencies, however, may be due to the heterogeneous mix of scales used (e.g., POQ,
STAI) and the lack of focus on pregnancy-related anxiety as a distinct anxiety type.
As previously stated, pregnancy-related anxiety is less recognised as a unique anxiety. This
under-recognition can result in the inappropriate selection of an anxiety scale (i.e. using
general anxiety measures) which may fail to capture the unique characteristics of
pregnancy-related anxiety. By using general measures of anxiety for a multidimensional
construct such as pregnancy-related anxiety, the specific characteristics of pregnancyrelated anxiety could be overlooked and thus underestimated. Indeed, in a recent review of
pregnancy-related anxiety and pregnancy outcomes (e.g. preterm birth and low birth
weight), six studies were included that used general anxiety measures (i.e. STAI, GHQ,
Hospital Anxiety Depression Scale (HADS); Alder et al., 2007). Predominantly, these studies
failed to find a significant association between preterm birth and low birth weight and
general anxiety. However, as demonstrated by the review above, consistent associations are
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regularly reported between pregnancy-related anxiety and adverse outcomes thus
highlighting the limitations of general measures as well as the distinctiveness of this anxiety
from the general anxiety type. Furthermore, inconsistencies likely due to inadequate scales
being used further highlight and support the need for the development of a
psychometrically sound scale for pregnancy-related anxiety.
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Table 1
Pregnancy-related anxiety, associations with outcome variables
Outcome Variable
Childbirth outcomes
 Birth Weight
 Gestational age at birth
 Preterm birth

Health-related
behaviours
 Smoking
 Alcohol
 Weight
Infant outcomes
 APGAR
 Behavioural outcomes
 Development outcomes

Pregnancy-related anxiety significant associations (p<.05 or lower)
Norbeck and Anderson (1989) PrA predicts birthweight (β = .302, p =
.03) for African American women, but opposite direction to
predictions.
Ding et al. (2014) meta-analysis RR = 1.50 for PTB, RR = 1.76 for LBW.
Kramer et al. (2009a) risk of spontaneous birth (OR = 1.7).
Rini et al. (1999) prenatal stress predicts earlier gestation (β = -0.20).
Dole et al. (2003) medium and high PrA associated with increased risk
of PTB (RR = 1.5, RR = 2.1 respectively.
Mancuso et al. (2004) PrA predicts gestational age (β = -0.14)
mediated by CRH.
Roesch et al. (2004) PrA associated with shorter gestation (β = -0.17).
Orr et al. (2007) PrA odds of PTB ranged from 1.15 – 2.73.
Wadhwa et al. (1993) PrA predicted gestational age and associated
with PTB (r = 0.25).
Standley et al. (1978) positive associations b with the administration of
local anaesthesia (rs = .38, .33, respectively).
Westerneng et al. (2017), quadratic association smoking (OR = 1.81),
linear association weight gain (OR = 1.49).
Goedhart et al. (2009) quadratic association for smoking (OR = 1.01).
Arch (2013), PrA predicts drinking risk.

Non-significant results
Wadhwa et al. (1993) PrA and LBW, (r = .08, ns).
Burstein et al. (1973) PrA and LBW (r = -.10, p = .21).
Rini et al. (1999) LBW and stress ns.
Standley et al. (1978) prenatal anxiety dimension and
duration of labour and infant birth weight, ns.
Peacock et al. (1995) PrA and PTB, ns.

Huizink et al. (2002) PrA predicts attention regulation, 3 and 8 mths
(early pregnancy, r = -.16, r = -.18, respectively).
Huizink et al. (2003b)a lower mental and psychomotor development at
8 mths, mid and late pregnancy.
Henrichs et al. (2009) PrA predicts higher levels of infant activity (β =
0.10), fearfulness (β = 0.05) and sadness (β = 0.05).

Huizink et al. (2002) difficult behaviour at 3 and 8 mths.
Wadhwa et al. (1993) 1 and 5 min APGAR scores (rs =
0.01, 0.09, ns, respectively).
Huizink et al. (2003b)c no effect for mental and
psychomotor development at 8 mths.
Henrichs et al. (2009) PrA not predictive of distress to
limitations, duration of orientating, and recovery from
distress.
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Westerneng et al. (2017), no association for alcohol.

Standley et al. (1978) positive associations b infant motor maturity (rs
Standley et al. (1978) no significant associations for any
prenatal anxiety dimension and 1 min APGAR score or
= -0.37 and -0.39).
infant alertness.
Coplan et al. (2005) less positive affect and lower attention span at 3
mths.
Maternal Outcomes
Hart & McMahon (2006) PrA associated with maternal-fetal
attachment (r = -.35), greater maternal worries (r = .49).
 Psychological
Heron et al. (2004) PrA predicted increased likelihood of postnatal
 Postnatal depression
depression (OR = 3.22, p<.001).
Note: PrA = pregnancy-related anxiety, PTB = preterm birth, LBW = low birthweight. a = Fear of Giving Birth subscale only, b = between the dimensions
pregnancy and childbirth and future parenting only, c = Fear of Bearing a Handicapped Child subscale only.
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Statement of the Problem
Although the balance of evidence supports anxiety as distinct from depression, anxiety is
not widely screened for in pregnancy. Indeed there are no formal procedures in place in the
United States of America or the United Kingdom (NICE, 2008; Office of Women's Health,
2014). Recommendations do exist in Australia but without a dedicated anxiety screening
instrument opportunities for detection of this anxiety may be missed (currently Australian
guidelines advocate the use of the EPDS, Australian Health Ministers Advisory Council,
2012). This lack of formal screening for anxiety is despite the recognition that anxiety during
pregnancy can adversely affect pregnancy outcomes. In a survey on anxiety screening
patterns and knowledge, of the 397 American obstetricians and gynaecologists surveyed
(with all states represented except Maine and South Dakota), only 20% reported typically
screening for anxiety during pregnancy (Coleman, Carter, Morgan, & Schulkin, 2008).
Interestingly, this low screening rate was observed despite 60% of respondents agreeing
anxiety can negatively affect pregnancy outcome, and nearly half (45%) stating that they
believed that anxiety was more prevalent than depression. With the reported prevalence of
anxiety in pregnancy high (up to 27%, Heron et al., 2004) and with anxiety an independent
risk factor in pregnancy for obstetric and gynaecological outcomes, the importance of
screening for pregnancy-related anxiety is evident.
Aims of the Chapter
For effective screening to afford valuable prenatal intervention opportunities, a
psychometrically sound scale for pregnancy-related anxiety is needed. Without this
measure, many women with pregnancy-related anxiety could be misdiagnosed or
overlooked. In light of this, a comprehensive review of the currently used scales for
pregnancy-related anxiety is warranted. This review is the aim of this current chapter.
Method
The methodology for the first systematic review (as published in the Journal of Affective
Disorders) employed the PRISMA guidelines (Liberati et al., 2009). A search was completed
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of the EBESCO (SocIndex and Psychology and Behavioural Sciences Collection databases)
and OVID’s PsychINFO databases for peer-reviewed articles using the search terms
‘pregnancy anxiety,’ ‘antenatal anxiety,’ ‘prenatal anxiety,’ ‘maternal anxiety’ and
‘pregnancy-related anxiety.’ The inclusion of other search terms such as scale,
psychometrics, or questionnaire was considered redundant given the aim of this study was
to identify articles where a specific instrument was used to assess pregnancy-related
anxiety. That is, the chosen search terms were considered broad enough to capture articles
consistent with the aims of the review. Specifically, this first review searched for articles
over the 30-year period ranging from 1983 to 2013. Studies were included if they used an
instrument to assess or screen for anxiety in pregnancy, including articles where pregnancyrelated anxiety was evaluated under other broader constructs such as pregnancy distress.
Exclusion of studies was on the following basis: (a) if they specifically focused on anxiety
disorders or trait anxiety, as these are different constructs to pregnancy-related anxiety and
may well still be experienced in pregnancy; (b) if the study was qualitative, as the aim of the
review was specific to examining quantitative scales; (c) any second or subsequent articles
from longitudinal studies, as the same scale would be used and their inclusion would result
in duplication; (d) retrospective studies where the data were prior to 1983, as this was
outside the stated date range; and (e) studies focused on high-risk groups (i.e. women with
prior negative pregnancy experiences waiting on the results from specific diagnostic tests).
These groups are atypical and the anxiety screened is less likely to relate to common fears
and worries of pregnancy.
For all included studies the following information was collected: (a) the aim of the research,
the number of participants and sample characteristics; (b) the name of the construct in
question (e.g. maternal anxiety) and the scales used to assess it; (c) the criteria for
assessment, that is, cut-offs or continuous variables; (d) any reported psychometric
properties of the instrument.
To ensure that the review for this dissertation contained a thorough examination of current
scales, a second search using the same parameters was conducted from 2013 to 2016. An
additional 14 scales were captured in this second search. This additional search resulted in
this current review spanning a 33-year period ranging from 1983 to 2016. This timeframe
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captured pregnancy-specific instruments as well as other measures not specifically
developed for pregnancy-related anxiety, but nonetheless in current use.
Results
The initial search conducted in 2014, yielded 936 results. After duplicates were removed
articles were screened based on their title and abstract. This screening yielded 196 possible
articles. These studies were then assessed for eligibility resulting in a final sample of 61
publications. Exclusion of studies was mainly due to: (a) being part of a longitudinal study
(e.g. the AVON longitudinal study); (b) specifically targeting anxiety disorders or trait anxiety
(e.g. Misri et al., 2004); or (c) using an atypical sample (e.g. Brisch et al., 2005 assessed
women who had previously miscarried, prior to prenatal screening for abnormalities). Figure
1 presents a summary of the initial systematic review profile.
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Records identified through EBESCO
(N = 541) and Psychinfo (N = 394)
database searches
(N = 935)
Records excluded (N =
614)Trait/anxiety disorder
= 88

Duplicates removed
(N = 126)

Qualitative = 7
Longitudinal = 29
Retrospective= 1
Pre-selected groups= 52

Records screened based on title and
abstract

Not PrA specific= 204
Postnatal= 208

(N = 809)

Reviews=25

Full-text articles assessed for eligibility

Full text articles excluded
(N = 135)

(N = 247)

Trait/anxiety disorder = 10
Qualitative = 2
Longitudinal = 28
Pre-selected grps = 13

Studies included in systematic review

Not Pregnancy anxiety
specific = 54

(N = 60)

Postnatal = 28

Figure 1. The systematic review profile for the initial review of current scales.
This initial review yielded 18 different scales in use for pregnancy-related anxiety. As
previously stated, a second search was conducted from 2013 to 2016 to locate scales not
captured by the first review. Also included in this review were scales that were in existence
and known to the author but not identified in the initial search. These scales were included
to ensure the review included most known scales.
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Therefore, the final review found 32 scales in use for pregnancy-related anxiety. Eighteen
were identified in the first review with an additional 14 located in the second search. Of the
32 identified, 12 were pregnancy-specific anxiety scales, two were single-item measures, 11
were general anxiety instruments, there were two worry scales, and five scales were classed
as miscellaneous but pregnancy-specific. The scales are reviewed below according to these
classifications. An asterisk (n the relative Tables) denote the scales included in the original
published review (Brunton et al., 2015). Also, included in the review is any known validity
and reliability data. Test/retest reliability, however, is not reported, even when available.
Despite many studies reporting test/retest reliability, this statistic applies to relatively stable
constructs, such as tests of ability (Sattler, 2008). Pregnancy-related anxiety as a
contextually tied type of state anxiety (Rini et al., 1999), does not fall into this category.
Pregnancy-specific Anxiety Scales
This review identified 12 pregnancy-specific scales. First, instruments not specifically
designed for pregnancy-related anxiety, but used nonetheless, were examined. These
include the anxiety subscales from the Baby Schema Questionnaire (BSQ; Gloger-Tippelt,
1983) and the EPDS anxiety subscale (EPDS-A; Cox et al., 1987). Next, four instruments, all
pregnancy-specific but intended for different pregnancy populations, were reviewed. These
include the Perinatal Anxiety Screening Scale (PASS; Somerville et al., 2014), Pregnancy
Anxiety Scale (2) (PAS2; Côté-Arsenault, 1995), POQ (Theut, Pedersen, Zaslow, & Rabinovich,
1988) and the Rural Pregnancy Experience Scale (RPES; Kornelsen, Stoll, & Grzybowski,
2011). Finally, six scales specifically designed for pregnancy-related anxiety were examined.
These include the Pregnancy Anxiety Scale (PAS; Levin, 1991), the Pregnancy-related Anxiety
Questionnaire (PRAQ; van den Bergh, 1990) and its two revisions (Huizink, 2000; Sikkema et
al., 2001), the PRT (Rini et al., 1999) and the PSAS (Roesch et al., 2004). These instruments
were reviewed according to these groupings.
Table 2 presents additional reliability and validity information for each pregnancy-specific
scale together with details on the scale length and structure. Cronbach’s alpha is also
reported for internal consistency reliability and interpreted using the following conventions:
less than .59 very low or very poor, .60 to .69 low or poor, .70 to .79 moderate or fair, .80 to
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.89 moderately high to good, and .90 or greater considered high or excellent (Murphy &
Davidshofer, 2001).
Anxiety Concerning the Health and Defects in the Child.
The BSQ (Gloger-Tippelt, 1983) assesses a woman’s cognitive representations of her unborn
child and its effect on her behaviour. The questionnaire contains an anxiety subscale,
Anxiety Concerning the Health and Defects in the Child (ACHDC), with particular items on
concerns for the unborn baby, (e.g. I keep worrying about whether my child will be physically
or mentally handicapped after birth). Respondents rate items on a six-point scale from
strongly agree to strongly disagree. Higher scores are indicative of greater anxiety. The
ACHDC had good internal consistency reliability and reported high face validity (McMahon
et al., 2013). Further, the BSQ demonstrated discriminant validity between women
conceiving through Assisted Reproductive Technology (ART) and women conceiving
spontaneously (McMahon et al.).
McMahon et al. (2013) assessed prenatal anxiety with the ACHDC and the STAI. They
acknowledged that prenatal anxiety consists of both general anxiety and pregnancyfocussed anxiety. They argued that by solely assessing general anxiety, a woman’s specific
and intense anxiety and fears of pregnancy may be underestimated. However, despite this,
no specific validity evidence for the BSQ or ACHDC subscale is cited in this study. In fact, no
additional evidence to support the reliability and validity of the BSQ for pregnancy-specific
anxiety could be located. Indeed previously reported convergent validity in McMahon et al.
(2011) was, however, a negative correlation with state anxiety, which was very low (r = –
.15), and not significant (McMahon, Gibson, Allen, & Saunders, 2007). This lack of
psychometric evidence possibly accounts for the limited use of the questionnaire in
research settings.
Predominantly the ACHDC has been utilised by McMahon et al. (2013) who found that late
in pregnancy, women reported higher pregnancy-focussed anxiety but less state and trait
anxiety. Moreover, in this study, the ACHDC and state anxiety were not predictive of difficult
infant temperament, which is inconsistent with previous findings (see Blair, Glynn,
Sandman, & Davis, 2011; Huizink et al., 2002, for examples). This inconsistency, however,
may reflect the ACHDC’s focus on concerns for the unborn baby. These concerns, while
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highly relevant to women undergoing ART, are less so for the broader pregnant population
(with baby concerns only one of many germane concerns). The ACHDC’s antenatal utility,
therefore, would seem limited.
Edinburgh Postnatal Depression Scale, Anxiety Subscale.
The EPDS (Cox et al., 1987) has been identified as having a distinct anxiety subscale (EPDSA). In 1992, Pop et al. identified this anxiety subscale using both exploratory and
confirmatory factor analysis. Since that time there have been repeated replications of this
factor structure (Brouwers et al., 2001b; Giardinelli et al., 2012; Jomeen & Martin, 2005;
Ross et al., 2003; Swalm et al., 2010). The EPDS-A contains three items scored on a fourpoint scale and focused on events occurring over the previous week. Varying response
options range from not at all to no never with higher scores indicative of greater anxiety.
The internal consistency reliability of the EPDS-A is low, ranging from α = .60 to .69
(Brouwers et al.; Jomeen & Martin).
Despite having no pregnancy-specific items, the EPDS-A is included here as it is currently
recommended for antenatal anxiety screening in NSW Government health services
(Australian Health Ministers Advisory Council, 2012; NSW Department of Health, 2009). As
part of a comprehensive psychosocial assessment, the EPDS is recommended to be
administered as early as practical in pregnancy.6 For women scoring over 12 on the EPDS,
recommendations exist that decisions on the presence of antenatal anxiety are based on
the EPDS-A scores in conjunction with clinical judgement (Australian Health Ministers
Advisory Council, 2012).
Several studies have assessed the concurrent validity of the EPDS-A with varying results
(Brouwers et al., 2001b; Swalm et al., 2010). The EPDS-A was not found to correlate more
highly than the total EPDS with other self-report anxiety measures (Brouwers et al.).
However, the subscale was found to correlate with a three-item psychosocial questionnaire
(i.e. Have you suffered from anxiety during this pregnancy) (Swalm et al., 2010). Further,
Bowen, Bowen, Maslany, and Muhajarine (2008) confirmed an association between higher
scores on the EPDS-A and younger age, history of depression, fluctuating moods and greater
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We acknowledge, however, that this is a recommendation only and does not occur in all hospitals.
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stressors. These results were obtained in a sample of pregnant women with high social risk
factors (e.g. marital status, unplanned pregnancy). Further, Matthey, Valenti, Souter, and
Ross-Hamid (2013), in a comparison of self-report measures, noted that the EPDS-A only
moderately correlated with the PRT, the PRAQ-R and the Mini-International
Neuropsychiatric Interview for DSM anxiety disorders. However, the subscale did have
higher correlations with the HADS Anxiety subscale (HADS-A). Given these inconsistencies,
the validity of the EPDS-A, it would seem, needs to be more comprehensively determined.
Perinatal Anxiety Screening Scale.
The PASS (Somerville et al., 2014) is a self-report instrument used in pregnancy to screen for
a broad range of perinatal anxiety disorders and common perinatal fears. The PASS has four
distinct subscales all with moderately high to excellent internal consistency reliability. The
PASS subscale, Acute Anxiety and Adjustment, addresses symptoms of panic disorder,
dissociative disorder and adjustment difficulties (e.g. fear of losing control). The subscale,
Excessive Worry, and Specific Fears covers symptoms of GAD and phobia (e.g. worry about
many things). The third subscale, Perfectionism, Control and Trauma addresses symptoms
of obsessive-compulsive disorder and post-traumatic stress disorder (e.g. upset about
repeated memories, dreams, or nightmares). The final subscale, Social Anxiety relates to
fears and concerns about being in social settings (e.g. feeling uneasy in crowds).
Respondents self-rate the PASS on a four-point scale ranging from not at all to almost
always, indicating the frequency of symptoms over the last month. Higher scores are
indicative of greater distress. The PASS authors report the convergent validity as adequate
with correlations with the Depression Anxiety Stress Scale (DASS, r = .77–.81), STAI state
anxiety subscale (STAI-S, r = .75), STAI-T (r = .83), EPDS (r = .82), Beck Depression Inventory
(r = .81) and EPDS-A (r = .74) (N = 34). The authors also reported that the PASS performed
well with a cut-off score of 26. Using this cut-off, the sensitivity and specificity for detecting
anxiety disorders were .70 and .30 (1-specificity) respectively in samples ranging from N =
36 to N = 19. However, the PASS was only slightly better than the STAI at detecting an
anxiety disorder diagnosis, identifying around 68% (N = 36) and 64% (N = 4) of women. The
PASS, however, performed considerably better than the EPDS-A, which only identified 36%
of cases (N = 19).
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In addition to developing and validating the PASS, Somerville et al. (2015) also established a
severity continuum of anxiety symptoms. They recruited an antenatal clinical group by
diagnostic interview and a control group of perinatal women (this group included the
original cohort from the previous study plus 22 new participants). The PASS performed well
at distinguishing between the groups of minimal anxiety, mild-moderate anxiety, and severe
anxiety. On this basis, Somerville et al. (2015) ascertained three severity ranges, minimal
anxiety (0–20), mild-moderate anxiety (21–41) and severe anxiety (42–93).
The PASS has had limited use to date. Johnson et al. (2016) utilised the PASS in a sample of
women from rural India. They assessed the prevalence of psychological distress (Kessler-10)
and risk for anxiety (PASS). They noted that 30.6% of women in their sample had antenatal
anxiety and 29.7% were distressed. There was also a significant association for both distress
and anxiety with early gestation. This association, however, may be more an indication of
concurrent validity as the Kessler-10 has also been shown to be useful for identifying anxiety
disorder symptomology (see discussion below).
Pregnancy Anxiety Scale (2).
After Levin (1991) developed the PAS (reviewed below), a second similarly named PAS was
developed. Côté-Arsenault (1995) created the PAS2 to assess pregnancy anxiety in women
after perinatal loss. In developing this short scale, the authors’ derived items from the POQ,
with other questions designed de novo. The PAS2 contains two indicators of general
pregnancy anxiety (e.g. when I think about this pregnancy I feel anxious), and three items
relating to the tasks of pregnancy (e.g. worry about bringing the pregnancy to term).
Respondents rate each item using a visual analogue scale with anchor points of definitely no
and definitely yes. Possible scores range from 0 to 100.
The PAS2 has moderate internal consistent reliability (α = .70), which is likely due to the
scale containing only five items. Initial validation of the PAS2 demonstrated construct
validity with moderate to high correlations (r = .65) with the STAI-S. Additionally, the
authors base face validity on “respondents [10] ability to respond to all of the questions” (p.
87). Côté-Arsenault (1995) also argued good discriminant validity, with the PAS2
distinguishing between women who experienced perinatal loss and those who had not.
However, this argument presupposes that women who have experienced loss are also
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experiencing pregnancy anxiety. Apart from this initial validation evidence, no further
validity studies were located.
Côté-Arsenault and Dombeck (2001) utilised the PAS2 to examine state anxiety and
pregnancy anxiety in relation to perinatal loss. They utilised women with a history of loss (N
= 74) and a current low-risk pregnancy. Using this scale, women with higher anxiety had the
greater assignment of personhood to their fetus. That is, women who felt they had lost a
baby (i.e. a person) were more anxious about their current pregnancy’s outcome. However,
given the PAS2’s focus on bringing the pregnancy to term, a focus consistent with the PAS2’s
development for perinatal loss research, this may limit its capacity to assess pregnancyrelated anxiety in the broader population of pregnant women.
Pregnancy Outcome Questionnaire.
The POQ (Theut et al., 1988) also examines pregnancy anxiety in pregnancies after perinatal
loss (e.g. feeling confident that pregnancy will proceed without any problems). Therefore,
consistent with this, the development of the POQ was based on interviews with parents
who had experienced perinatal loss. Respondents score the 15-item POQ on a four-point
scale ranging from almost never to almost all the time. Items represent fears concerning the
outcome of pregnancy with higher scores indicative of greater anxiety. The POQ has
moderately high internal consistency reliability (α = .80) and validity demonstrated by
positive correlations with the STAI-T in mothers who had experienced loss (r = .59, p < .001).
The POQ also significantly differentiated between two groups of mothers, a perinatal loss
group, and a group who had not experienced perinatal loss.
Henrichs et al. (2009) used an adapted version of the POQ to investigate maternal anxiety
and infant temperament. This version consisted of 13 items that represented fears about
the pregnancy outcome. For this sample, the internal consistency reliability was fair (α = .70)
(Henrichs et al.). Wroble-Biglan, Dietz, and Pienkosky (2009) also utilised the POQ to
examine stress and anxiety in pregnancy and infant temperament. The POQ, which assessed
pregnancy-specific anxiety, was cited as having discriminant-convergent validity with the
Beck Depression Inventory and the STAI. Reliability data, however, was not reported.
Nonetheless, similar to the PAS2; the POQ is limited in its utility for pregnancy-related
anxiety, given it is intended for a specific sub-group of pregnant women.
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Rural Pregnancy Experience Scale.
The RPES (Kornelsen et al., 2011) assesses worry, stress, and anxiety in rural and remote
women. These women are considered to have unique pregnancy stressors due to their
location and less accessibility to health services. The RPES, therefore, enables assessment of
the worry unique to the stress and anxiety of a rural birth (i.e. separation from family to give
birth). The RPES has two subscales covering financial worries (e.g. worried about money to
access prenatal care) and maternity services (e.g. missing prenatal tests because of travel
difficulties). Respondents describe their experiences with their current pregnancy over the
last week; on a five-point scale ranging from strongly agree to strongly disagree. Higher
scores are indicative of greater stress and anxiety due to pregnancy. The RPES has high
internal consistency reliability both overall (α = .91) and at the subscale level (α = .88 –.89).
Concurrent validity for the RPES was assessed using the full scale of the DASS (Kornelsen et
al., 2011). The DASS was chosen, the authors say, as it is validated in non-clinical samples
and provides a suitable instrument for stress, anxiety and depression in pregnant women.
However, the low to moderate correlations reported (r = .39) are possibly due to the DASS
not being a pregnancy-specific scale. Further, the high somatic content of the DASS, over
55% of the items, may confound assessment given the overlap of pregnancy experiences
with anxiety indicators (e.g. poor sleep). This probable confound means the DASS is less
suitable for pregnant women and this is discussed further in the section below.
Notwithstanding this, given the RPES is specific to rural and remote concerns it has limited
generalisability amongst the broader population of pregnant women.
Pregnancy Anxiety Scale.
The PAS (Levin, 1991) was originally derived from a scale developed by Pleshette et al.
(1956). The PAS advanced on Pleshette et al.’s original efforts and other previously
developed measures (i.e. Burstein et al., 1973; Standley et al., 1978) by addressing more
specific fears and worries. The PAS contains three factors: Pregnancy Anxiety (N = 3, e.g. did
you fear that you would fall and hurt your baby), Anxiety About Childbirth (N = 4, e.g. were
you afraid your baby would not be normal), and Anxiety About Hospitalization (N = 3, e.g.
were you worried that the nurses might not be friendly). The PAS is scored dichotomously
(yes or no) with higher scores indicative of greater pregnancy anxiety.
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Poikkeus et al. (2006) utilised the PAS to examine the prevalence of pregnancy-related
anxiety in women using ART and those conceiving spontaneously. They reported moderately
high internal consistency reliability (α = .80) and high correlations with the Fear of Childbirth
Questionnaire (r = .73). Their finding, however, of no significant difference between their
ART and control groups for pregnancy-related anxiety is inconsistent with other results in
this area (McMahon et al., 2011). Therefore, this result may be due to the dichotomous
response format, possibly restricting the assessment of the intensity of the replies (a
limitation also acknowledged by Levin, 1991).
In addition to the limitation of a dichotomous response format, the PAS appears to have
some redundancy in the items. That is, some items may be conceptually related indicated by
high correlations of error terms. The Pregnancy Anxiety factor, for example, contains three
items with two questions similarly relating to fear. Other factors have similar limitations.
Given each subscale contains only three to four items, these possible redundancies
combined with the scale’s narrow scope may limit its ability to evaluate the broader
construct of pregnancy-related anxiety effectively. The PAS has not been widely used or
validated, perhaps due to these limitations.
Pregnancy Related Anxiety Questionnaire.
Van den Bergh (1988) developed the PRAQ from existing measures such as Levin’s (1991)
PAS, to assess pregnancy anxiety. Factor analysis confirmed five factors relating to different
fears and worries of pregnancy (e.g. Fear of Childbirth, Fear of Bearing a Physically or
Mentally Handicapped Child, Fear of Changes in the Relationship with the Partner, Fear of
Changes in the Mother's Mood, and Problems in the Mother-Child Relationship).
Respondents rate a seven-point scale, ranging from does absolutely not apply to applies very
well. The PRAQ has high internal consistency reliability (α = .95, van Bussel, Spitz, &
Demyttenaere, 2009) and content validity as judged by medical experts. Further, the PRAQ
has demonstrated concurrent validity with the STAI (r = .68, p < .0001).
Van Bussel et al. (2009) investigated the association between pregnancy-related anxiety and
maternal expectations using the PRAQ and the HADS-A. They reported high internal
consistency reliability (α = .95) but acknowledged a lack of published psychometric data for
the validity of the PRAQ. Indeed the PRAQ has had limited use, and little research focus on
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its psychometric properties. This lack of perceived interest may be due to the length of the
scale (N = 55) with shorter scales preferred due to time and utility. This issue of length was
addressed by Sikkema et al. (2001), who shortened the PRAQ by retaining the items with the
highest factor loadings. This revision resulted in a three-factor scale. Sikkema et al., then
utilised the revised PRAQ and the STAI to examine the association between both general
anxiety and pregnancy-related anxiety, and fetal and pregnancy outcomes. They found that
neither the STAI nor the revised PRAQ were related to women’s cortisol levels in early or
late pregnancy. Given that cortisol is a key hormone in human stress response and identified
as a mediator in adverse child outcomes (e.g. neurodevelopmental problems, Glover,
Bergman, Sarkar, & O’Connor, 2009), some association would be expected.
Huizink (2000) also revised the PRAQ to create a shortened scale (i.e. PRAQ-R). The factor
analysis produced a five-factor scale, with two factors later excluded due to low factor
loadings. This modification resulted in a 10-item scale with the same three factors as the
Sikkema et al. (2001) revision (e.g. Fear of Childbirth, Fear of Bearing a Physically or
Mentally Handicapped Child and Concern About One’s Appearance). Scoring for both
versions of the revised PRAQ is on a five-point scale ranging from never to very often. Higher
scores are indicative of a greater pregnancy anxiety.
Hompes et al. (2013) examined specific fear and worries of pregnancy using the PRAQ-R and
general anxiety using the STAI-S as part of the larger construct of prenatal distress. For this
study, the PRAQ-R and its subscales had moderate to fair internal consistency reliability
(ranging from α = .77 to .88). Huizink et al. (2002) also used the PRAQ-R to examine
pregnancy-specific anxiety’s association to infant outcomes. For this study, only two PRAQ-R
subscales were utilised (i.e. Fear of Childbirth and Fear of Bearing a Physically or Mentally
Handicapped Child). The rationale for only using two subscales was unclear, but possibly
related to the PRAQ-R used to assess the broader construct of prenatal stress. Huizink et al.
cited acceptable reliability for the two subscales (α = .73). In this study, they examined data
from 170 pregnant women and their infants. Their findings showed an association for both
subscales with attention regulation at three months but not difficult behaviour in three and
eight-month-olds. In another study, strong fear of childbirth in mid pregnancy predicted
lower mental and psychomotor developmental scores at eight months, and in late
pregnancy, this subscale predicted lower mental developmental scores. However, there was
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no effect for Fear of Bearing a Physically or Mentally Handicapped Child (Huizink et al.,
2003a).
The PRAQ-R has been commonly used, with researchers seeing results such as those
reported above (and other similar findings) as evidence of the predictive validity of the
PRAQ-R (see, Guardino & Dunkel-Schetter, 2014b for example). However, these studies all
include pregnancy-related anxiety as a component of prenatal stress. By including
pregnancy-related anxiety as part of prenatal stress, rather than a separate construct, it is
hard to draw conclusions on the predictive validity of these pregnancy-specific scales
(Tremblay & Soliday, 2012). Therefore, any conclusion regarding the PRAQ-R’s predictive
validity would seem premature, as the predictive validity of the PRAQ-R, for pregnancyrelated anxiety, it would seem, is yet to be fully determined. Furthermore, given the scale
items were derived close to 30 years ago, the wording of items in the subscale, Fear of
Bearing a Physically or Mentally Handicapped Child require revision. By today’s standards,
the language of these items is considered biased language towards people with disabilities
(American Psychological Association, 2010).
Pregnancy Related Thoughts.
Rini et al. (1999) developed the Pregnancy Related Anxiety Questionnaire, which Matthey et
al. (2013) recently referred to as the PRT to alleviate confusion with the PRAQ. The PRT was
developed from five items sourced from a prenatal stress scale (Wadhwa et al., 1993) with
an additional five items added by the authors. The source of these additions, however, is
unclear. Factor analysis confirmed a unidimensional scale with fair internal consistency
reliability (α = .78). Respondents score items on a four-point scale ranging from never or not
at all to a lot of the time or very much. Questions cover worries and fear about birth (e.g.
afraid of harm during delivery) the baby (e.g. worried the baby could be abnormal) and
other pregnancy concerns (e.g. medical problems during pregnancy). Higher scores are
indicative of greater pregnancy anxiety.
Consistent with the author's acknowledgement that pregnancy-related anxiety is a
contextually tied form of state anxiety, the PRT originally was used with the STAI. It would
seem the PRT was intended for use in conjunction with general anxiety measures. However,
there are instances when the PRT is used as a standalone measure (e.g. Buss et al., 2010;
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Fairlie, Gillman, & Rich-Edwards, 2009) with no assessment of the physical indicators of
anxiety.
There is little psychometric evidence concerning the PRT’s validity. Indeed, in keeping with
the findings of others, no further specific validation studies could be located (see Nast,
Bolten, Meinlschmidt, & Hellhammer, 2013). Researchers nonetheless tend to rely on the
PRT’s development as a pregnancy-specific measure as indicative of its validity (Blair et al.,
2011; Buss, Davis, Hobel, & Sandman, 2011; Buss et al., 2010; Glynn, Dunkel-Schetter,
Hobel, & Sandman, 2008). This reliance is further reinforced with the PRT showing some
predictive utility for birth phenotypes. That is, the rate of change of pregnancy-specific
anxiety (using the PRT) across pregnancy has been shown to be a strong predictor of lower
infant development (Davis & Sandman, 2010). However, other results are inconsistent with
this finding, with the PRT not a significant predictor of preterm birth at 18–20 weeks or 30–
32 weeks (Glynn et al., 2008), or significantly correlated with birth weight or gestational age
(Dominguez et al., 2008). Therefore, similar to the PRAQ-R, it would seem that the
predictive utility of the PRT is also undetermined. Moreover, given the PRT is
unidimensional with only single indicators for some areas (e.g. woman’s health) the
construct validity of the PRT is an important aspect also yet to be assessed.
Pregnancy-Specific Anxiety Scale.
The authors of the PSAS describe it as “an exploratory measure designed to assess women’s
level of anxiety about their pregnancy” (Mancuso et al., 2004, p. 764). In response to the
question, how have you felt about being pregnant in the past week, including today”
participants rate the intensity of their anxiety, concern, fear, and panic on a five-point scale.
Responses range from not at all to very much. The sum of these indicators provides a single
pregnancy anxiety score. The scale was developed by factor analysis extracting the items
from a larger pool of items that assessed pregnancy-specific affective states; however, the
source for these items is unclear. The scale has low to moderate internal consistency
reliability (α = .65–.72), with the authors attributing the lower reliability to the scale’s
development as an exploratory measure. However, the low reliability is likely a function of
the limited number of items in the scale (N = 4), with scales with more items having higher
internal consistency reliability (Nunnally & Bernstein, 1994).
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Kramer et al. (2009b), Gurung et al. (2005) and Roesch et al. (2004) all utilised the PSAS to
assess pregnancy-related anxiety, prenatal anxiety and pregnancy-specific anxiety,
respectively. However, none of these authors provided any specific validation details, only
referring to previous studies from where the scale was derived. This is likely due to the
absence of validity evidence in relation to pregnancy-related anxiety (Nast et al., 2013).
Further, for pregnancy-related anxiety, the PSAS’s validity is brought into question as the
PSAS was originally developed to assess a component of stress (Roesch et al.). The PSAS,
therefore, is not seen as a scale designed to assess the pregnancy-specific concerns of
women.
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Table 2
Pregnancy-Specific Scales
Name
Anxiety Concerning the Health
and Defects in the Child (GlogerTippelt, 1983) *

Edinburgh Postnatal
Depression Anxiety Subscale
(Cox et al., 1987)

ICR
a

α = .89
(McMahon et
al., 2013)

Validity

Description

FV
DVa
(McMahon
et al.)

A five-item subscale from the BSQ assessing concerns for the unborn baby

α =.69, (Jomeen
& Martin, 2004)
α = .84 (Chapter
4)

The three-item subscale from the EPDS. The EPDS-A screens for anxiety in pregnancy. Specific
items are:
 I have been anxious or worried for no good reason
 I have felt scared or panicky for no very good reason
 Things have been getting on top of me

Perinatal Anxiety Screening Scale,
(Somerville et al., 2014)

α = .96
(Somerville et
al., 2015)

CV a
DVa

A 31-item scale with four factors. The PASS screens for Perinatal Anxiety Disorder
symptomatology. Subscales are:
 Acute Anxiety and Adjustment (n = 8, α =. 90)
 Excessive Worry and Specific Fears (n = 10, α =.89)
 Perfectionism, Control and Trauma (n = 8, α =.86)
 Social Anxiety (n = 5 α =.87)

Pregnancy Anxiety Scale(2) (CôtéArsenault, 1995) *

α = .70 a

CVa
FV a
DVa

A five-item scale with two factors. Developed to measure pregnancy anxiety. Subscales are:
 Pregnancy concerns, n = 3
 Concerns for baby, n = 2

Pregnancy Outcome
Questionnaire (Theut et al., 1988)

α =.80a

CVa

15 items designed to examine anxiety in pregnancy after perinatal loss.

Rural Pregnancy Experience Scale
(Kornelsen et al., 2011)

α =.91,

CV a

A 20-item scale with two factors Assesses worries that could lead to stress and anxiety in rural
and remote women. Subscales are:
 Financial worries, α = .89, DASS r = .43
 Maternity services, α = .88, DASS r = .25
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Name

ICR

Validity

Description

Pregnancy Anxiety Scale (Levin,
1991) *

α = .80 a

CV a

Pregnancy Related Anxiety
Questionnaire (Van den Bergh,
1988) *

α = .95 (van
Bussel et al.,
2009) a

CnVa
CVa

Pregnancy Related Anxiety
Questionnaire-Revised (Sikkema
et al., 2001) *

α =.76–.88 a

-

Pregnancy Related Anxiety
Questionnaire-Revised (Huizink et
al., 2004) *

α = .82
(Matthey et al.,
2013) a

-

Pregnancy Related Thoughts (Rini
et al., 1999) *

α = .78

-

A 10-item scale with three factors. Developed as a multidimensional measure of pregnancyrelated anxiety. Subscales are:
 pregnancy anxiety
 anxiety about childbirth
 anxiety about hospitalisation
55 items and five factors assessing pregnancy fears and worries. Subscales are:
 fears of delivery
 fear for the integrity of the baby
 concerns about the changing partner relationship
 egocentric feelings/fear for changes
 concerns about own mood and effect on the baby
The 34-item revised version of the PRAQ. Subscales are:
 Fear of Childbirth
 Fear of Bearing a Physically or Mentally Handicapped Child
 Concerns About One’s Appearance
The 10-item revised version of the PRAQ. Subscales are:
 Fear of Childbirth
 Fear of Bearing a Physically or Mentally Handicapped Child
 Concerns About One’s Appearance.
A 10-item, unidimensional scale assessing women’s worry or concern about pregnancy related
issues

Pregnancy-Specific Anxiety Scale
(Mancuso et al., 2004) *

α = .67–72
(Gurung et al.,
2005) a

-

A unidimensional 4-item scale developed to assess anxiety about pregnancy

Note: Unless otherwise cited, reliability and validity are from the original scale development. ICR = internal consistency reliability (Cohen’s d), BSQ = Baby Schema Questionnaire, EPDS
= Edinburgh Postnatal Depression Scale, EPDS-A = EDPS Anxiety subscale, PASS = Perinatal Anxiety Screening Scale, DASS = Depression, Anxiety Stress Scale, PRAQ = Pregnancy Related
Anxiety Questionnaire, EPDS-A = Edinburgh Postnatal Depression Anxiety Subscale. FV = face validity, DV = discriminant validity, CV = concurrent validity, CnV = content validity. An
asterisk denotes the inclusion of the scale in the original systematic review. a indicates reliability and validity are from a sample of pregnant women
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Summary of Pregnancy-specific Scales
The size and scope limit most of the scales reviewed here that were developed specifically
for pregnancy-specific anxiety. For instance, the ACHDC, EPDS-A, PAS, PSAS, and PRT all lack
depth in regards to tapping into a pregnant woman's pregnancy-related anxiety. The ACHDC
focuses on just one area of fear/worry, the EPDS-A lacks pregnancy-specific items, and the
PRT has only one indicator for each area of concern. In fact, most of these scales are limited
by having only a few indicators, such as the PSAS, for example, which has just one question.
Despite shorter scales having the advantage of brevity, fewer items also contribute to
poorer psychometric properties (Nunnally & Bernstein, 1994). Furthermore, considering
that pregnancy-related anxiety is a multidimensional construct, a valid screening scale
requires greater depth to reliably and validly screen for this anxiety.
Another aspect of pregnancy-related anxiety not considered by most of the reviewed
measures here is the physiological aspect of anxiety. Earlier scales (i.e. the PAS) included an
assessment of anxiety indicators, but more recent scales omit this aspect of anxiety. Given
that anxiety is always accompanied by physical indicators (Healey, 2006) this is, therefore,
an important but often overlooked consideration.
In addition to anxiety indicators and also often disregarded is the woman’s previous history.
A woman’s previous history is a possible contributor to pregnancy-related anxiety and an
area considered in the assessment of risk factors for postnatal depression (Austin, HadziPavlovic, Saint, & Parker, 2005). However, this is an area less considered in screening or
assessment (Leeners, Görres, Block, & Hengartner, 2016). Pregnancy and childbirth,
however, may trigger memories of abuse, especially considering the locus of the abuse and
the musculature associated with it are also involved in delivery. This consideration may well
contribute to fear responses in women (Melender, 2002b). Considering that an estimated
one in eight women has suffered abuse, this is an area worthy of consideration (Leeners et
al.).
A final limitation of most of the reviewed pregnancy-specific scales is their lack of external
validity. The PAS2, PASS, POQ, and RPES, for example, were all created for specific subpopulations of pregnant women, which possibly limit their generalisability. The PAS2 and
POQ, for instance, were developed to detect pregnancy anxiety in women after perinatal
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loss. Thus both scales have a greater focus on pregnancy outcomes. The authors designed
the RPAS for rural and remote women, whereas the PASS assesses anxiety disorder
symptomology. Therefore, these specific populations potentially preclude the use of these
scales as screening instruments for pregnancy-related anxiety in the general pregnancy
population.
All pregnancy-specific scales reviewed here lack specific validation studies and evidence of
their utility for pregnancy-related anxiety (Nast et al., 2013). While most of these
pregnancy-specific scales have adequate to good internal consistency reliability, evidence
for their validity requires determination from a variety of sources. Indeed, relying on just
one source for validity is inadequate to determine a scale’s psychometric soundness (Kaplan
& Saccuzzo, 2005). Nonetheless, of the 12 pregnancy-specific scales reviewed, the PRAQ-R
represents the best available measure of an expectant mother’s core pregnancy concerns
available at this time. Moreover, the PRAQ-R has shown some predictive validity evidence.
However, this evidence should be cautiously viewed as it is inconsistent and therefore
inconclusive.
Single-item scales
In this review, two single-item measures of anxiety were identified; namely, the Matthey
Generic Mood Questionnaire (MGMQ) and Sagrestano et al.’s Single Question. Both
instruments have the advantage of brevity, however, their usefulness for pregnancy-related
anxiety, it would seem, is limited. Both scales are reviewed below with additional
psychometric information presented in Table 3.
Matthey Generic Mood Question.
Matthey and Ross-Hamid (2011) developed a single-symptom attribution question to assist
in screening pregnant women for clinically significant emotional difficulty. The question, “do
you think that [symptom] is due to the physical changes of your pregnancy, to due to your
mood or worries, elicits responses varying from yes, possibly or no. Responses of yes and
possibly are followed up with, how bothered have you been by these feelings. The range of
responses to this question are not at all, a little bit, moderately and a lot.
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The MGMQ has been found to be better at detecting women with a diagnosed anxiety
disorder (i.e. panic disorder, agoraphobia, social phobia, obsessive-compulsive disorder,
post-traumatic stress disorder, or GAD) when compared to the EPDS-A, the PRT and PRAQR. The MGMQ also performed better than these measures in detecting high-anxiety scores
on other self-report measures (i.e. PRT, PRAQ-R, HADS-A). Further, in a recent review by
Evans, Spiby, and Morrell (2015) the superior performance of the MGMQ (as just detailed)
was noted. However, Evans et al. also point out that an inability to “separate anxiety from
other constructs of emotional health” may limit the MGMQ (p. 1998).
Sagrestano et al.’s Single Question.
Sagrestano et al. (2002) examined the utility of single-item measures to assess psychosocial
variables such as anxiety, depression, and social support. Utilising the Perinatal SelfAdministered Inventory, Sagrestano et al., suggested that an item with high face validity
could be used to screen for anxiety in antenatal clinics. The brevity of this measure, they
also argued, would be practical where time is constrained. In particular, the single question,
do you feel very anxious, correlated with standardised scores on the STAI showing a small
association (r = .24). That is, women who answered yes to feeling anxious had significantly
higher scores on the STAI than those who had answered no. This question, however, serves
simply as a point of referral with positive responses an indicator for further follow-up,
referral, and assessment.
Table 3
Single-item Scales
Scale
Matthey Generic
Mood Question
(Matthey & RossHamid, 2011)
Sagrestano et al.
(2002) Single
Question

Response
Format
yes, possibly
or no

ICR

Validity

Description

n/a

DV a

A single item to assists in screening
pregnant women for clinically significant
emotional difficulty

Yes or no

n/a

FV
CV

Single item measure to assess psychosocial
variables such as anxiety, depression and
social support

Note: Unless otherwise cited reliability and validity are from the original scale development. ICR = Internal
consistency reliability, DV = discriminant validity, FV = face validity, CV = concurrent validity, a indicates that
validity is from a sample of pregnant women.

45

Summary of Single-item Scales
As previously stated, single items measures have the advantage of brevity. However, when
compared to scales with multiple indicators, single-item scales have poorer psychometric
properties. These include poorer validity and reliability, lack of scope for the construct of
interest, and inability to discriminate the finer degrees of attributes (Gliem & Gliem, 2003).
General Scales
This review identified 11 general scales in use for pregnancy-related anxiety. These 11
instruments included five general anxiety scales: the Beck Anxiety Inventory (BAI), the DASS,
the HADS-A, the STAI, and the State Trait Personality Inventory (STPI). In addition, there
were four scales identified designed to assess symptoms of psychological distress. These
included the BSI, the CCI, the GHQ, and the Kessler-10. Finally, two instruments, one
designed for personality assessment called the Karolinska Scales of Personality (KSP), and
another used for the evaluation of mood states called the Profile of Mood States (POMS),
were identified. The review of these 11 scales is presented according to these groupings.
Table 4 presents additional psychometric detail on the scales.
Beck Anxiety Inventory.
The BAI (Beck & Steer, 1993) is a self-report anxiety scale. The BAI has two symptomatic
factors, called somatic and subjective anxiety, and panic. Items in the BAI include common
anxiety symptoms (i.e. unable to relax and heart pounding or racing), and over 65% of the
BAI items relate to physiological symptoms of anxiety. Scoring is on a four-point scale
ranging from not at all to severely.
The BAI has well-documented validity and reliability in different populations (i.e. outpatients
with anxiety disorders, non-clinical, psychiatric patients) (Beck & Steer, 1993; Fydrich,
Dowdall, & Chambless, 1992). In addition, evidence of concurrent validity was shown by
moderate correlations with the STAI-S, r = .56 and .64 and STAI-T, r = .57 and .68 (Creamer,
Foran, & Bell, 1995). In another sample, lower correlations with the Beck Depression
Inventory (r = .54 and .63) than correlations with the STAI-S (r = .74) and STAI-T (r = .77)
demonstrated divergent and convergent validity (Beck & Steer). However, both of these
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studies were based on student samples, therefore for pregnancy-related anxiety, there is
less documented validity evidence.
Harvison et al. (2009) assessed maternal anxiety with the BAI, relying on its wide use and
previously documented psychometric properties for validity. Of the 28 women in their
sample, all but one were identified with either mild or high anxiety. Similarly, Leigh and
Milgrom (2008) also relied on the BAI’s well-documented psychometrics when investigating
correlates of antenatal anxiety. These authors did, however, acknowledge that less evidence
exists for the BAI’s use in pregnancy. In their sample of 367 pregnant women, 56.5% had
anxiety ranging from mild to severe. The high prevalence of anxiety in the samples from
both studies, however, is not consistent with reported prevalence rates of pregnancy
anxiety around 25% (Heron et al., 2004; Milgrom, Mendelsohn, & Gemmill, 2011a). This
greater prevalence in these studies may be due to the BAI’s distinct somatic factor (Beck &
Steer, 1993). That is, this overrepresentation of physical indicators may potentially lead to
greater false positives for pregnant women. Expectant mothers may erroneously endorse
indicators that relate to pregnancy (i.e. indigestion or discomfort in the abdomen) and not
anxiety. Given this, the validity of the BAI for samples of pregnant women needs further
investigation.
Depression Anxiety Stress Scale, Short Form.
The DASS (Lovibond & Lovibond, 1995) assesses depression, anxiety and stress. The full
DASS consists of 42 negative emotional symptoms. A 21-item short form (DASS-21) is also
available. Both versions have three subscales with equal numbers of indicators in each.
Participants rate the extent of each symptom over the past week, on a four-point scale
ranging from did not apply to me at all to applied to me very much, or most of the time.
Higher scores are indicative of increased depression, anxiety, or stress. The DASS has validity
for clinical samples, but no specific antenatal validation studies were located. In samples of
pregnant women, the anxiety subscale from the DASS-21 has been found to have low to
moderate internal consistency reliability with a Cronbach’s alpha of .64 and .74 (Rallis,
Skouteris, McCabe, & Milgrom, 2014).
Rallis et al. (2014) used two subscales from the DASS-21 to examine antenatal distress
across pregnancy. Only the DASS anxiety and stress scales were used in conjunction with the
47

EPDS; these combined scale scores provided a measure of antenatal distress. Antenatal
distress, they found, followed a U-shaped trajectory decreasing through middle pregnancy.
Moreover, depression in early pregnancy predicted higher anxiety scores in late pregnancy.
Despite these findings, it is unclear why the authors did not utilise the full DASS-21 (i.e.
depression, anxiety and stress). Sanchez et al. (2013), however, utilised all three DASS-21
subscales to examine the risk of preterm birth. Anxiety and stress were both positively
associated with the odds of preterm birth. This result ranged from women with mild anxiety
who had a modestly increased odds of preterm birth to women with moderate to severe
anxiety who had greater than two-fold odds of preterm birth.
Unlike the BAI, the DASS does not contain items relating to sleep disturbance, poor
concentration, or lack of energy. This absence of physical indicators may make the DASS
seem more suitable for pregnant women. However, the DASS does contain items with high
somatic content (e.g. experienced breathing difficulty), as well as indicators such as difficult
to relax, and experienced trembling. In fact, over half of the DASS items (55%) relate to
physical anxiety indicators and have considerable overlap with common pregnancy
experiences (e.g. breathlessness, faintness, increased heart rate). Meades and Ayers (2011)
tentatively concluded that the DASS might be useful in measuring pregnancy distress,
despite a lack of validity evidence in perinatal populations. However, they state further
validity is needed for it to be considered for use as a perinatal anxiety measure.
Hospital Anxiety and Depression Scale.
The HADS (Zigmond & Snaith, 1983) was designed to detect anxiety and depression in
hospital patients. The HADS contains an independent anxiety subscale, the HADS-A which is
often used as a standalone anxiety measure. The HADS-A includes items such as feeling
tense or ‘wound up’, and sudden feelings of panic. In response to these items, respondents
select the option that best describes how they have felt over the last week. Options vary
and include never to most of the time and as much as I ever did to hardly at all. Higher
scores are indicative of greater anxiety. The HADS-A has good internal consistency reliability
(α=.88, Mann et al., 2008) and validity in numerous settings (e.g. hospital, psychiatric,
community, Bjelland, Dahl, Haug, & Neckelmann, 2002). However, no studies that
specifically validate the HADS-A for antenatal use were able to be located.
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Despite the lack of psychometric evidence, the HADS-A is a preferred measure of general
anxiety for pregnant women. This preference is due to the absence of somatic indicators,
which could potentially confound assessment (Fadzil et al., 2013; Lee et al., 2007). However,
as stated above, the validity of the HADS-A in samples of pregnant women is largely
undetermined. Moreover, often cited as validity evidence is a study conducted by Abiodun
(1994). This study’s sample, however, was a gynaecological sample and not an antenatal
sample. Moreover, their concurrent validity measure (ICD-9 criteria for anxiety states,
similar to DSM anxiety disorders) is doubtful as a criterion measure for pregnancy-related
anxiety (as discussed earlier).
In addition to the concerns of a lack of validity evidence for pregnancy-related anxiety, the
HADS-A has also shown inconsistent performance for pregnancy-related anxiety. Mann et al.
(2008) (N = 344) and Kent et al. (2002) (N = 96) for example, reported respective prevalence
rates of 7% and 20% for pregnancy anxiety despite using similar samples and similar cut-off
scores (>10). Moreover, Lee et al. (2007) (N = 335) and Fadzil et al. (2013) (N = 175) reported
prevalence rates of antenatal anxiety of 15.4% and 23.4% using lower cut-offs (≥8). The
inconsistency in these results may be attributable to the utilisation of the different cut-offs,
a reflection perhaps, of a lack of specific antenatal sensitivity and specificity and related cutoff scores for samples of pregnant women (Jomeen & Martin, 2004).
State Trait Anxiety Inventory.
The STAI (Spielberger et al., 1970) is a well-established measure of both state (STAI-S) and
trait anxiety (STAI-T). The STAI-S assesses current feelings of apprehension, tension,
nervousness, and worry, that is; it assesses the state of anxiety. The STAI-T however,
assesses an individual’s relatively stable proneness to experience anxiety. Therefore, people
with high trait anxiety are more prone to experience state anxiety under conditions of
perceived psychological threat (Spielberger, 1983). Respondents score the STAI-S on a fourpoint scale, rating their current feelings from not at all to very much so. The STAI-T also uses
a four-point scale with intensity ranges from almost never to almost always. The STAI has
high internal consistency reliability, (α = .90) and concurrent validity assessed using selfreport measures (e.g. Taylor Manifest Anxiety Scale) in college and patient samples
(Spielberger, 1983). The STAI also has moderately high internal consistency reliability (α =
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.84) in pregnancy (Beebe, Lee, Carrieri-Kohlman, & Humphreys, 2007); however, its validity
for pregnancy-related anxiety is yet to be determined.
The STAI has been used in a variety of ways for pregnancy-related anxiety. Some studies
utilise the complete STAI rather than the individual subscales, analysing each subscale
separately (see, Grant, McMahon, & Austin, 2008; Gunning et al., 2010 for example).
Brouwers et al. (2001b) for example, in examining the relationship between prenatal anxiety
and infant development regarded elevated scores on either scale or both, as indicative of
high levels of anxiety. However, given that someone with high trait anxiety would likely have
high state anxiety, while the reverse is not always true, this approach may well overinflate
the prevalence, stated as 20%. Other studies utilise just the STAI-T as a standalone measure
(Kirpinar, Gözüm, & Pasinlioğlu, 2010; Sayil, Güre, & Uçanok, 2007). However, the STAI-T is
considered more a measure of personality traits, therefore, it would seem unsuitable for the
assessment of pregnancy-related anxiety (Côté-Arsenault & Dombeck, 2001). The lack of a
consistent approach with this measure (i.e., inconsistent use of the subscales and full-scale)
limits comparison of these research findings.
Despite the lack of antenatal validity evidence, the validity of the STAI for pregnant women
has been previously examined. Gunning et al. (2010) assessed the content validity of the
STAI independently for the two subscales using an open-ended question (how do you feel
about your pregnancy) which aimed to explore women’s feelings about pregnancy (N = 175).
Thematic analysis of responses to the question identified three themes: positive comments,
pregnancy and baby anxiety and general anxiety. Women with more positive comments had
lower state anxiety scores (M = 32.4) than women with pregnancy/baby anxiety (M = 38)
and general anxiety (M = 41.3). On this basis, the conclusion that the STAI was suitable for
pregnancy use was drawn.
Often the well-established validity of the STAI is generalised to pregnant populations. While
the STAI has impressive psychometric properties, a generalisation of these properties is not
feasible for this distinct population. Given the unique characteristics of pregnant women,
which are context-specific (i.e. pregnancy), it is important that specific validity studies be
conducted. Therefore, for pregnancy-related anxiety, the validity of the STAI appears
undetermined.
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State Trait Personality Inventory.
The STPI (Spielberger et al., 1979) assesses anxiety, anger and curiosity. The STPI consists of
six subscales: state and trait anxiety (e.g. I feel calm), state and trait curiosity (e.g. I feel
interested), and state and trait anger (e.g. I feel like breaking things). Respondents rate how
they currently feel on a four-point scale from not at all to very much so. Higher scores are
indicative of higher anxiety, curiosity or anger. The STPI subscales have high internal
consistency reliability ranging from α = .78 to .92 and concurrent validity with large
correlations with the STAI-S and STAI-T (ranging from r = .93 to.97). Further, the STPI’s trait
and state anxiety subscales moderately correlate with Eysenck’s Neuroticism scale (r = .69
and .49 respectively). However, specific psychometric data for samples of pregnant women
could not be located. In fact, all these initial reliability and validity assessments were
conducted using college and navy samples.
Monk et al. (2000) utilised the state anxiety subscale of the STPI to assess maternal anxiety
and its effect on fetal heart rate. Contrary to predictions and also previous research,
mothers in the low anxiety group had higher blood pressure than mothers in the highanxiety group during a stressful task. This finding may be due, the authors say, to the
dichotomous scoring of the STPI and utilising the mean score as the cut-off. These methods
were necessary as no specific cut-offs exist for the STPI, which is reflective of the lack of
antenatal specificity and sensitivity data.
Brief Symptom Inventory.
The BSI (Derogatis & Melisaratos, 1983) is the short version of the Symptom Checklist-90
(SCL-90) with nine subscales that assess a variety of psychological symptoms. Included in
these psychological symptoms are two anxiety specific subscales called Anxiety and Phobic
Anxiety. The Anxiety subscale assesses symptoms associated with clinically high manifest
anxiety (e.g. nervousness, shakiness) and the Phobic Anxiety subscale assesses phobic
symptoms (e.g. feeling uneasy in crowds). Respondents rate the BSI on a five-point scale
ranging from not at all to extremely. The internal consistency of the BSI, across the
subscales, ranges from moderately fair to moderately good (α = .77–.81). Assessment of the
concurrent validity of the BSI utilised the Minnesota Multiphasic Personality Inventory
(MMPI) as a convergent measure with psychiatric and patient samples. This convergent
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measure (MMPI) has also been previously used to establish validity for the SCL-90. For the
two anxiety subscales, the correlations with the MMPI ranged from r = .40 to .57 for the
Anxiety subscale and r = .30 to .45 for the Phobic Anxiety subscale (Derogatis & Melisaratos,
1983).
Pluess et al. (2011) utilised the two BSI anxiety subscales to assess maternal
psychopathology in a study examining the association between prenatal maternal anxiety
and infant temperament. In this study, they referred to the anxiety subscales as the prenatal
and postnatal anxiety subscales. However, this review was unable to locate any pregnancy
or prenatal norms for the BSI or these subscales, or any additional psychometric evidence to
support their use for pregnancy-related anxiety. Moreover, the initial validation of the BSI
did not include any pregnancy-specific samples. This is not surprising as the BSI was
developed as a clinical assessment tool (Derogatis & Melisaratos, 1983) with only a limited
number of studies having used it antenatally.
Crown Crisp Index.
The CCI (Crown & Crisp, 1966) was developed as a means of quickly quantifying common
diagnostic symptoms with initial validation in a psychiatric sample. The CCI has six subtests,
two of which are anxiety specific: free-floating anxiety (e.g. feeling uneasy and restless) and
phobic anxiety (e.g. feeling more relaxed indoors). Items are scored in various formats from
dichotomous to four-point scales with varying frequency options (i.e. often, frequently).
Higher scores are indicative of greater anxiety. The CCI has moderately high internal
consistency reliability in an antenatal sample (α=.80, O'Connor et al., 2002). Divergent
validity was established by the CCI differentiating between psychiatrist outpatients and
‘normal’ participants using the non-parametric Mann-Whitney U test. Further, clinical
ratings of psychiatric outpatients, rated as absent or mild, had significantly different CCI
scores from those rated as moderate or severe. However, for pregnancy-related anxiety, no
pregnancy-specific validation evidence could be located.
O’Connor et al. (2002) utilised the two CCI anxiety subscales to assess antenatal anxiety as
part of a larger longitudinal study (N = 7448). In this study, the authors relied upon the CCI’s
previous use in other non-pregnant populations as its suitability for pregnancy-related
anxiety (i.e. Birtchnell, Evans, & Kennard, 1988). Considering this was a community sample,
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there was a high prevalence of anxiety recorded (approximately 18% at 32 weeks). This
prevalence may be due to the ambiguity of some CCI questions for pregnant women. These
include, for example, questions on sleep disturbance which later in the pregnancy, as this
sample was, is a common occurrence (Wenzel, 2011).
General Health Questionnaire.
The GHQ (Goldberg & Williams, 1991) was designed to detect common mental disorders
such as depression and anxiety, in medical outpatients. The GHQ consists of 60 items (e.g.
Have you recently lost much sleep over worry?) and is available in shorter forms; that is
GHQ-30, GHQ-28 and GHQ-12. All forms of the GHQ evaluate respondents on a four-point
scale asking respondents how they have recently felt. Responses range from not at all to
much more than usual. Scoring can be completed using three alternate methods, Likerttype, GHQ method, and C-GHQ method. Each method has different values assigned to
responses and thus different cut-off scores.
The GHQ-60, it seems, is not frequently used antenatally, possibly due to its length. Indeed,
a recent review was unable to locate any studies using this version (Meades & Ayers, 2011).
The GHQ-30 is the most widely employed in the general population, but for antenatal use,
the GHQ-28 and GHQ-12 are more commonly used. This preference is likely due to the GHQ28 having a specific anxiety subscale and the GHQ-12, an absence of somatic indicators.
Swallow, Lindow, Masson, and Hay (2003) assessed the utility of the GHQ-28 for assessing
psychiatric disorders in early pregnancy. They evaluated two of the different scoring
methods for the GHQ-28; the Likert method and the C-GHQ method. Using 273 pregnant
women in early pregnancy, recruited from a maternity hospital in England, they predicted
that similar prevalence from either method would be indicative of the validity of the GHQ28 antenatally. Results, however, showed a different prevalence for each scoring method.
That is, 17% of cases classified as positives using the C-GHQ method were not identified by
the Likert method. Conversely, 7.4% of women classified as positive using the Likert method
were not captured by the C-GHQ method. Swallow et al. therefore concluded that the
antenatal validity of the GHQ-28 is yet to be established. Further, they state caution when
utilising the instrument in antenatal settings.
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The GHQ-12 contains 12 items that evaluate psychiatric morbidity (e.g. loss of sleep, feeling
unhappy). The GHQ-12 has fair internal consistency reliability ranging from α = .76 to .81,
depending on the timing of assessment (Ip & Martin, 2006). Martin and Jomeen (2003)
assessed the GHQ-12 also using the alternate methods of scoring. They utilised a sample of
56 women who experienced a pre-labour rupture of membranes. Reliability of the three
scoring methods ranged from good to high (α = .86–.93). However, similar to Swallow et al.
(2003), these authors noted an inequivalence of scoring methods and thus concluded that
the scoring method for the GHQ-12 is a potential confound. Furthermore, Navarro et al.
(2007) found the EPDS to be a slightly more powerful screening tool for postnatal
psychiatric morbidity than the GHQ-12. Therefore, further assessment of the GHQ-12 is
needed before the instrument could be considered useful for antenatal use.
Kessler 10.
The Kessler 10 (Kessler et al., 2002) is a unidimensional screening scale assessing nonspecific psychological distress. The Kessler 10 has a five-point scale ranging from none of the
time to all of the time. Respondents rate their symptoms over the last 30 days with
questions such as, about how often did you feel nervous and, about how often did you feel
restless or fidgety. The Kessler 10 has high internal consistency reliability (α = .92) and can
discriminate between cases of DSM disorders and non-cases in a community sample (Kessler
et al.). Specifically, the Kessler 10 discriminated severe cases diagnosed using a structured
clinical interview with a DSM diagnosis of an anxiety disorder, mood disorder, or nonaffective psychosis, with a Global Assessment of Functioning (GAF) in the range of 0–70.
Discrimination was shown using receiver operating characteristic curve analysis, with the
area under the curve (AUC) being .88. In a parallel analysis using the same criteria but a
lower GAF in the range of 0–50, the AUC was higher at .96. These analyses indicate good
specificity for the Kessler 10 in discriminating clinical cases in a community sample.
Spies et al. (2009) examined the utility of the Kessler 10 for pregnant women,
acknowledging the scarcity of antenatal validity evidence. In this sample of 129 pregnant
women in their first trimester, the Kessler 10 identified approximately 75% of diagnosed
anxiety disorders (i.e. panic disorder, social phobia, post-traumatic stress disorder). Using
various cut-off scores, the Kessler 10 also displayed varying sensitivity and specificity for
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each disorder. For social anxiety, sensitivity and specificity were excellent at 1.0 and 0.98,
respectively. For post-traumatic stress disorder and panic disorder, the specificity of the
Kessler 10 was also high (.80 and .98, respectively). However, the sensitivity was much lower
at 50% for both disorders. Spies et al. noted this might be due to the limited sample size (N
= 129) resulting in less power to show sensitivity and specificity in an antenatal sample.
Despite the lower sensitivity, the ability of the Kessler 10 to detect anxiety disorder
symptomology is consistent with its reported moderate correlations with the PASS (r = .65),
another measure of perinatal anxiety disorder symptomology (see discussion above,
Johnson et al., 2016). Therefore, these findings may be indicative that the Kessler 10 is a
more suitable measure for anxiety disorders in pregnancy than pregnancy-related anxiety.
Karolinska Scales of Personality.
The KSP (Ortet, Ibanez, Llerena, & Torrubia, 2002) was originally designed to assess stable
personality traits. The scale consists of 135 items, grouped into 15 subscales. Respondents
rate items on a four-point scale ranging from does not apply at all to applies completely.
Higher scores are indicative of greater negative emotionality. The KSP has two anxiety
subscales, Psychic Anxiety, which assesses worry and social anxiety (e.g. takes an unusually
long time to get over unpleasant events) and Somatic Anxiety, which focuses on physical
symptoms (e.g. heart beats hard or irregularly). Both anxiety subscales have moderate to
fair internal consistency reliability (α = .73–.77) and concurrent validity with various
dimensions on the Eysenck Personality Questionnaire (Revised). Specifically, neuroticism
significantly correlated with the KSP Psychic Anxiety subscale (r = .62) and the KSP Somatic
Anxiety subscale (r = .42).
Havland et al. (2013) utilised the KSP subscales, Psychic Anxiety and Somatic Anxiety with
the BAI to investigate the association between the mother’s maternal anxiety and her
child’s asthma in adolescence. Asthma symptoms in the child (both maternal and selfreport) were associated with increased scores on the BAI, but not related to either of the
KSP subscales. Further, increased levels of anxiety assessed with the BAI and the KSP were
related to increased levels of reported breathlessness in the child. Further, less anxiety,
evaluated by the KSP subscales, was associated with the more objective measure of
prescribed asthma medication. These associations, however, may be an artefact of the focus
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on somatic items, a feature of both the KSP and BAI. Further, with somatic items a potential
confound in pregnancy assessment, this may account for the KSP being mainly been used in
personality research (Ortet et al., 2002) and less so in pregnancy research. Further,
validation studies specific to samples of pregnant women could not be found.
Profile of Mood States.
The POMS (McNair, Lorr, & Droppleman, 1981) is a list of adjectives designed to identify and
assess transient fluctuating affective mood states (i.e. positive and negative affect).
Respondents rate the adjectives on how they currently feel on a five-point scale ranging
from not at all to extremely. The POMS has six subscales all representing different mood
states (e.g. anger, confusion, depression, fatigue, tension and vigour). Items in the Tension
subscale include adjectives representative of somatic symptoms (e.g. tense, on edge) and
other visible manifestations of anxiety (e.g. shaky, restless). The POMS has high internal
consistency reliability (α = .90) and concurrent validity assessed by correlations with the
Taylor Manifest Anxiety Scale.
Since its development, further validation in adult samples has occurred with various POMS
subscales demonstrating concurrent validity with similar measures. These include significant
correlations between the POMS anger subscale and another anger scale (r = .73), all POMS
subscales (except vigour) and negative affectivity (rs = .67 to r = .80). Further lower
correlations between the POMS Depression subscales from the HADS demonstrated
divergent validity (r =.57) (Terry, Lane, & Fogarty, 2003).
DiPietro et al. (2006) examined maternal prenatal anxiety and developmental outcomes
using the six-item anxiety subscale from the abridged POMS (N = 37) and the STAI-S. The
shorter version, the authors claim, retains the reliability and factor structure of the original
version. In their study the POMS anxiety subscale was moderately correlated with child
development measures (rs = .28–.29), however, both correlations with the STAI were not
statistically significant. DiPietro et al. then used a single aggregate value of the POMS and
STAI (a standardised z score), which the authors say increased the stability of their
estimates. This aggregate, called the prenatal anxiety composite, was utilised to evaluate
their predictive associations. The prenatal anxiety composite accounted for approximately
35% of the variance in the different childhood development measures. This shared variance,
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however, could be considered low in comparison to other consistently reported associations
between pregnancy-related anxiety and fetal development (see Huizink et al., 2003a for one
example). Given that most previous studies use pregnancy-specific measures (i.e. PRAQ-R)
for pregnancy-related anxiety, this may account for DiPietro et al.’s low and non-significant
associations.

57

Table 4
General Scales
Scale

ICR

Validity

Description

Beck Anxiety Inventory (Beck &
Steer, 1993)*

α =.91
(Creamer et al.,
1995)

CV
DV (Creamer
et al., 1995)

Depression, Anxiety and Stress
Scale Short Form (Lovibond &
Lovibond, 1995)

α = .64–.74 (Rallis
et al., 2014)

-

A 21 item, two-factor, self-report instrument, screening for general anxiety. Two
subscales:
 Somatic Symptoms
 Subjective Anxiety and Panic Symptoms
The 21 item, three-factor, short form version of the DASS-42

Hospital Anxiety and Depression
Scale (Zigmond & Snaith, 1983) *

α = .88a (Mann et
al., 2008)

-

A 14-item two-factor scale developed for medical patients to identify anxiety and
depression in non-clinical populations

STAI (Spielberger et al., 1970) *

α = .90
α = .84a (Beebe et
al., 2007)

CV
CnV
DV

40 items with two factors designed to provide an objective measure of both state
and trait anxiety

State Trait Personality Inventory
(Spielberger et al., 1979) *

See subscales

CV

A 10-item self-report instrument being a subset from the State Trait Anger Scale and
the STAI. The STPI has six subscales (alpha is reported from Navy and college
samples, respectively):
 Anxiety-Trait α = .80–.85
 Anxiety-State α = .84–.92
 Anger-Trait α = .82–.85
 Anger-State α = .90–.92
 Curiosity-Trait α = .81–.87
 Curiosity-State α = .78–.82

CV

A 53 item, nine-factor short form of the Symptom Checklist 90. A self-report scale
designed to define a broad spectrum of psychiatric symptoms. Two anxiety
subscales:
 Manifest Anxiety, α = .81, test/retest r = .79
 Phobic Anxiety, α =.77, test/retest r = .91

Brief Symptom Inventory –
Anxiety Subscales (Derogatis &
Melisaratos, 1983) *
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Scale

ICR

Validity

Description

Crown Crisp Index (Crown &
Crisp, 1966) *

α = .80 (O'Connor
et al., 2002)

DV

A 48 item, six-factor self-report instrument designed to measure neurotic
symptomology. The two anxiety subscales are:
 Free-floating anxiety
 Phobic anxiety

-

Subscales are somatic, anxiety and insomnia, social dysfunction, severe depression

-

The short form of the larger 60-item scale

General Health Questionnaire 28
(Goldberg & Williams, 1991)
General Health Questionnaire 12
Kessler 10 (Kessler et al., 2002)

α = .92

DV

A 10-item unidimensional screening scale for global distress

Karolinska Scales of Personality
(Ortet et al., 2002)

See subscales

CV

135 items, 15 factors assessing stable personality traits. The two anxiety subscales
are:
 Psychic Anxiety, assessing worry and social anxiety, N = 10, α = .75 (men) α =
.73 (women)
 Somatic Anxiety, evaluating physical symptoms N = 10, α = .76 (men) α = .77
(women)

Profile of Mood States (McNair et
al., 1981) *

α = .90

CV

A list of 65 adjectives designed to assess transient fluctuating affective mood states.
The six POMS subscales are:
 tension/anxiety
 vigour/activity
 depression/dejection
 fatigue/inertia
 anger/hostility
 confusion/bewilderment and high reliability

Note: Unless otherwise cited reliability and validity are from the original scale development. ICR = internal consistency reliability (Cohens d), DASS-42 = Depression Anxiety
and Stress Scale. STAI = State Trait Anxiety Inventory, STPI = State Trait Personality Inventory, POMS = Profile of Mood States.CV = concurrent validity, DV = discriminant
validity, CnV = content validity. An asterisk denotes the inclusion of the scale in the original systematic review.
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Summary of General Scales
The STAI is the most widely used general anxiety scale for pregnancy-related anxiety. In the
original systematic review, 27 studies used the STAI as a standalone measure with 14
additional studies using the STAI in conjunction with other more pregnancy-specific
instruments (Brunton et al., 2015). The STAI has impressive psychometric properties and has
been described as “the best currently available instrument for measuring anxiety [in
pregnancy] symptomology” ( Nast et al., 2013, p. 316). This assessment, however, is based
on concurrent validity with the CCI and a single sample of 54 pregnant women. The lack of
replication notwithstanding, the CCI also lacks validity evidence for pregnancy-related
anxiety, and thus its utility as a valid concurrent measure is limited.
Of the general anxiety scales reviewed here, many contain items that may be ambiguous for
pregnant women. These include, for example, scales with a high somatic content (i.e. BAI,
DASS) or ambiguous items (CCI) and therefore may produce inconsistent results. Questions
in the BAI and CCI, for example, relate to nausea, vomiting and breathlessness, all common
symptoms experienced by many pregnant women (Swallow, Lindow, Masson, & Hay, 2004).
Scales with such items may result in the misclassification of some women as they positively
score these items, even though they are not indicative of anxiety symptomology (Matthey &
Ross-Hamid, 2011). A lack of somatic items, therefore, means that some scales are
considered superior for antenatal samples. These include the HADS and the GHQ, two scales
with well-reported validity. However, despite this reported validity, further specific
antenatal validation is required (see Herrmann, 1997 for a review). Other general scales
designed for different constructs such as personality (i.e. KSP), anxiety disorder
symptomology (i.e. Kessler 10) and other less specific constructs (POMS, BSI) also lack
validity evidence for pregnancy-related anxiety.
There are many general anxiety scales in wide use, both in research and clinically. However,
common usage cannot be considered an indicator of validity, and for pregnancy-related
anxiety, the psychometric properties of these scales are yet to be fully determined. Indeed,
a lack of pregnancy-specific items would bring their ability to assess pregnancy-related
anxiety into question.
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Worry Scales
Worry scales have been utilised for pregnancy-related anxiety in conjunction with other
measures (e.g. STAI-S, Gourounti, Anagnostopoulos, & Lykeridou, 2013a; Gourounti,
Anagnostopoulos, & Sandall, 2014). This review identified two such scales, the pregnancyspecific Cambridge Worry Scale (CWS) and the more general, PSWQ. A review of the scales
is below, and Table 5 provides additional psychometric information.
Cambridge Worry Scale.
The CWS (Green, Kafetsios, Statham, & Snowdon, 2003) examines both the content and
extent of pregnancy-specific and general concerns of pregnant women. Respondents assess
the extent of their worries on a six-point scale ranging from not a worry to major worry.
Factor analysis confirmed four subscales: Socio-medical (e.g. giving birth), Socio-economic
(e.g. housing, finances), Health (e.g. miscarriage), and Relationships (e.g. husband/partner).
The CWS has moderately high internal consistency reliability in pregnancy ranging from α =
.76 to .79 (Green et al., 2003). Further, concurrent validity was established using four groups
of women: primigravida women; women who had a previous successful pregnancy; women
with both a previous successful pregnancy and a previous unsuccessful pregnancy; and,
women with a history of previous loss. Green et al. (2003) predicted that these groups
would have differing levels of worry, and the CWS performed well in distinguishing between
the four groups. The primigravida women, for example, had the highest worry scores on
Socio-medical issues (e.g. worry about birth) in early pregnancy. Moreover, the women with
a history of previous loss had the second highest worry across pregnancy, being the most
worried just before birth. The CWS has also demonstrated concurrent validity with medium
correlations with trait anxiety (rs = .44–.54) and other significant demographic variables,
such as age and reproductive history.
The CWS has been utilised in conjunction with the STAI-S to assess pregnant women’s
psychological status. Gourounti et al. (2014) examined pregnancy worries and antenatal
anxiety in a sample of Greek women. They found that women who conceived through in
vitro fertilisation treatment (β = .188, p = .015) and had low-income levels (β = .158, p = .05)
were more likely to have greater pregnancy worry than women who conceived naturally
and had greater income or both. In this sample, the CWS had high internal consistency
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reliability (α = .85). In another study, the prevalence of worries and antenatal anxiety was
again examined with the CWS and STAI-S. In this sample, 44.4% of women had STAI scores
of clinical significance. The main concerns in this sample were related to the baby’s
development and well-being, childbirth and finances (Gourounti et al., 2013b). Despite the
CWS providing a good assessment of a pregnant woman’s worries, for pregnancy-related
anxiety (which is a multidimensional construct) the CWS is limited in its scope given that it
only assesses one part of anxiety, (i.e. worry).
Penn State Worry Questionnaire.
The PSWQ (Meyer, Miller, Metzger, & Borkovec, 1990) also is used to assess the trait of
worry. The PSWQ contains items such as my worries overwhelm me, scored on a five-point
scale. Responses range from not at all typical of me to very typical of me. The questionnaire
has high internal consistency reliability (α = .91–.94), and concurrent validity assessed using
a variety of self-report measures such as the STAI-T (r = .64) (Meyer et al., 1990). Meyer et
al. also established criterion validity by the PSWQ’s ability to distinguish GAD and posttraumatic stress disorder diagnoses in convenience samples of psychology students.
Similar to the CWS, the PSWQ has been utilised for pregnancy-related anxiety with other
measures. O’Connor et al. (2013) for instance, assessed prenatal maternal anxiety using the
PSWQ and the STAI-S. They identified the PSWQ as the key index of anxiety yet provided
little supporting evidence for its validity for pregnancy-related anxiety. Furthermore, after
screening their sample with the PSWQ and the STAI-S, they utilised only women who met
the DSM criteria for GAD. This methodology, however, with an over-focus on generalised
worry (the PSWQ and GAD criteria) may have precluded some women with pregnancyrelated anxiety from the analysis. This is especially pertinent as this method disregards
significant fears (i.e. childbirth and body image concerns, for example) often associated with
pregnancy-related anxiety. Moreover, the same limitations that apply to the CWS, in
relation to content validity, also apply to the PSWQ.
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Table 5
Worry Scales
Scale

ICR

Validity Description

Cambridge Worry
Scale (Green et al.,
2003)

α = .85
(Gourounti
et al., 2013a)

CV a
CrV a

13 items examining the content and extent
of women's worries both pregnancy-specific
and general. Four subscales:
 Socio-medical (N = 4), α = .76
 Socio-economic (N = 3), α = .69
 Health (N = 4), α = .66
 Relationships (N = 2), α = .57
(Jomeen & Martin, 2007)

Penn State Worry
Questionnaire
(Meyer et al., 1990)

α = .97

CV
CrV

A 16-item unidimensional scale developed
for general use to assess the trait of worry

Note: Unless otherwise cited, reliability and validity are from the original scale development. ICR =
internal consistency reliability (Cohens d), CV = Concurrent validity, CrV = criterion validity. a indicates
reliability and validity are from a sample of pregnant women.

Summary of Worry Scales
The psychometric properties of the CWS and the PSWQ are well established. Indeed, the
CWS with its pregnancy-specific worries contains some of the core concerns of pregnant
women (e.g. baby’s development and childbirth). Conversely, the PSWQ does not contain
any pregnancy-specific items, and this may limit its ability to assess antenatal concerns fully.
Nonetheless, given that worry is just one component of pregnancy-related anxiety, both
scales are restricted in their capacity to evaluate this anxiety type fully.
Miscellaneous Pregnancy-specific Scales
Our review identified five miscellaneous pregnancy-specific instruments. These include
measures of adjustment, attitudes, risk and stress. All five scales are pregnancy-specific but
originally intended for different purposes. The scales are reviewed below and additional
psychometric information provided in Table 6.
Emotional Difficulties Specific to Pregnancy.
Bernazzani, Saucier, David, and Borgeat (1997) developed the Emotional Difficulties Specific
to Pregnancy Scale (EDSP) to assess levels of ambivalence and fear towards the arrival of a
new child (e.g. how often did you wish you were not pregnant). The EDSP contains seven
items designed to assess ambivalence and is rated on a five-point scale ranging from very
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often to never. In addition, nine items assess feelings of threat relating to various aspects of
pregnancy and motherhood (e.g. pregnancy and childbirth complications, having a sick baby
and changes in working life). Nine additional items are rated on an eight-point scale, ranging
from not threatening to extremely threatening. The scale has moderately high internal
consistency reliability (α = .82). However, validity is undetermined with no specific validation
studies located.
Bernazzani et al. (1997) utilised the EDSP to investigate prenatal emotional disturbances. In
their sample of 213 women in mid pregnancy, sociodemographic variables (e.g. low income,
poor marital adjustment) and depression had a direct effect on emotional well-being in
pregnancy. However psychiatric history and stressful life events only had an indirect effect.
This result may be due to the limited focus of the EDSP by only assessing ambivalence and
fear. Given this limited scope (of only assessing ambivalence and fear regarding the arrival
of a child); the EDSP’s utility for pregnancy-related anxiety would be limited.
Maternal Adjustment and Maternal Attitudes.
Maternal Adjustment and Maternal Attitudes (MAMA) (Kumar, Robson, & Smith, 1984) is a
self-administered questionnaire investigating patterns of change in maternal adjustment,
the marital relationship and attitudes to the baby. The scale aims to identify indicators of
possible psychiatric disorders. Respondents assess their adjustment and attitudes, over the
last month, on a four-point scale ranging from not at all to very much. The MAMA contains
five subscales: body image (e.g. feeling fat), somatic symptoms, (e.g. enjoying food),
relationship, (e.g. arguments coming to blows), attitudes to sex, (e.g. daydreaming about
sex), attitudes to pregnancy and the baby (e.g. worrying about being a good mother). The
developers derived the scale items from a literature review and the views of pregnant
women.
Split-half reliability was assessed per subscale, and the correlation coefficients range from
moderate to high (rs = .58–.82). Validity was examined by comparing scores on the somatic
symptoms subscale to responses to two questions about nausea and vomiting. Women
were divided into those who experienced these symptoms once a week or less and those
who experienced them more often. Women’s MAMA scores for both groups were
significantly different (although actual means were not reported).
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The authors also obtained other validity estimates by conducting interviews relating to the
remaining subscales (i.e. marital satisfaction) and comparing groups of women who were
least satisfied with their marriage and those with minor degrees of dissatisfaction. The
MAMA marital relationship scale was then administered and scores compared, again with
significant differences noted. Despite these validity assessments, the high somatic content
and potentially ambiguous items of the MAMA (e.g. have you got out of breath easily, have
you vomited) suggest that the validity of the MAMA for pregnancy-related anxiety is
questionable. Since its development, the MAMA has had infrequent use. In fact, no further
antenatal validation studies or research using the MAMA was located.
Pregnancy Risk Questionnaire.
The Pregnancy Risk Questionnaire (PRQ) (Austin et al., 2005) assesses a range of risk factors
associated with pregnancy. The authors based the items on reviews of postnatal depression
risk factors. The PRQ consists of 18 antenatal and three postnatal questions. These items
cover: maternal attitudes (e.g. has pregnancy been a positive experience), parenting (e.g. do
you think your mother was happy to be a mother), history (e.g. abuse), support (e.g. is your
relationship emotionally supportive), stressors (e.g. changes or losses in pregnancy), anxiety
(e.g. distressed by anxiety or depression for two weeks or more), traits (e.g. are you a
worrier), and self-esteem (e.g. do you like yourself).
The questionnaire uses a six-point scale ranging from not at all to very much. The parenting
questions include a sixth option to indicate the absence of any parental figure in childhood
or a current partner. Furthermore, there are seven dichotomous response questions. The
PRQ’s predictive validity was assessed using a Composite International Diagnostic Interview
(CIDI) diagnosis of postnatal depression and various sociodemographic and psychological
variables (e.g. age, income, planned pregnancy). Sixteen of the 18 items were significant
predictors of these variables while 11 of the 18 items were significant predictors when
adjusted for antenatal depression (assessed with the EPDS).
The PRQ’s author believed that the questionnaire represented a comparable and in some
cases better screening tool than existing instruments based on its combined sensitivity and
specificity and the ability of the PRQ to detect caseness better than the EPDS (AUC = .79 and
.66, respectively). However, the PRQ’s positive predictive values are low. In fact, there were
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76.5% false positives and 3.2% false negatives. The authors attributed the higher incident of
false positives to the low incidence of depression diagnosed with the CIDI in their sample.
Matthey (2004) described the PRQ as a list of variables associated with perinatal mood
disorders rather than a screening instrument per se. Consistent with this assessment the
PRQ is used mainly as a pathway for intervention and referral. That is, the questionnaire is
used to screen for known risk factors for pregnant women (i.e. postnatal mood disorders).
In fact, the PRQ is recommended for use in conjunction with the EPDS for antenatal
screening in NSW Health services (Australian Health Ministers Advisory Council, 2012).
Milgrom et al. (2008) adapted items from the PRQ to examine antenatal risk factors for
postnatal depression. Assessment of women with antenatal anxiety was completed by
asking a single question, have you ever been diagnosed with one of the following psychiatric
or psychological conditions. Response options ranged from none, depression, anxiety, and
other. In this sample, the prevalence of antenatal anxiety was 12% with antenatal anxiety
identified as a strong risk factor for postnatal depression. However, Milgrom et al.’s use of a
single indicator has the same limitations as discussed above for single-item measures. That
is, a single question does not provide a complete assessment of pregnancy-related anxiety.
Further, the PRQ may have limited utility for pregnancy-related anxiety by an inability to
distinguish anxiety from other aspects of emotional health (Evans et al., 2015).
Prenatal Self-Evaluation Questionnaire II.
The Prenatal Self-Evaluation Questionnaire II (PSEQII) (Lederman, Lederman, Work, &
McCann, 1979) assesses a pregnant women’s psychosocial adaptation to pregnancy and
parenthood. The 23-item instrument was constructed by using pregnant women’s
interviews relating to the events of labour. The authors aimed to provide objective data and
knowledge about this event. The PSEQII also seeks to measure conflict in the adjustment to
the identified developmental tasks of pregnancy. These tasks include dimensions relating to
the baby’s wellbeing, pregnancy acceptance, and relationships, to name just a few. Each
dimension illustrates a woman’s adaptive or maladaptive response. Respondents rate items
on a four-point scale ranging from very much so to not at all. The scale has excellent internal
consistency reliability both overall (α = .92) and moderate to good internal consistency
reliability at subscale level (see Table 6) (Beebe et al., 2007).
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Lederman et al. (1979) utilised the PSEQII with the STAI-T to examine the relationship
between psychological factors in late pregnancy and the progress of labour. They concluded
that psychological conflict and anxiety in pregnancy might affect childbirth. Beebe et al.
(2007) utilised three PSEQII subscales (Preparation for Labour; Fear of Pain, Helplessness,
and Loss of Control in Labour; and Concern for Wellbeing of Self and Baby) to investigate
levels of childbirth specific anxiety in pregnant women late in the third trimester, (N = 35).
The PSEQII total score and subscales negatively correlated with the Childbirth Self-Efficacy
Inventory which measures maternal confidence for childbirth. Correlations ranged from r =
.41 to r = .59. Given the subscales’ specific focus on childbirth and labour, these moderate
correlations are not unexpected. This specific focus, however, may limit the scales’ utility for
pregnancy-related anxiety, which is a much broader construct.
Prenatal Social Environment Inventory.
The PSEI (Orr, James, & Casper, 1992) primarily assesses exposure to pregnancy stressors
over the preceding 12 months. Items cover areas such as family and relationships, health,
pregnancy, work and finances, to name just a few. Respondents select either yes or no to
statements on topics such as, did you have a poor relationship with your parents, and did
one of your children have a chronic health problem. The PSEI has moderately high internal
consistency reliability (α = .80) and concurrent validity demonstrated by moderate
correlations with the Center for Epidemiologic Studies Depression Scale, (CES-D, r = .45).
This concurrent measure was used as Orr et al. argued that exposure to stress in pregnant
women is associated with depression.
Six PSEI items assess pregnancy-specific concerns. These include, for example, worry, and
concern for the baby’s health, childbirth, and nausea in the current pregnancy. These items,
although not identified as a separate factor from the larger scale (using factor analysis),
have been used to evaluate pregnancy-related anxiety. Orr et al. (2007, p. 566) examined
the relationship between pregnancy-related anxiety and preterm birth using these six items.
For this study, the anxiety subscale’s reliability was low (α = .52). This limited size, the
authors claimed, contributed to the low reliability and potential misclassification of some
women due to a greater chance of random error. Furthermore, the authors also stated that
misclassification might have led to a conservative estimate of women with pregnancy67

related anxiety. However, given the prevalence of 28%, this estimate is unlikely
conservative. Fewer items do contribute to poorer reliability, however, it is argued that the
lack of validity of the PSEI, in particular, internal validity (in regards to the factor structure)
for this subscale, contributed to the very low reliability (Mitchell & Jolley, 2007).
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Table 6
Miscellaneous Scales
Scale

ICR

Emotional Difficulties
Specific to Pregnancy
(Bernazzani et al.,
1997)

α = .82

Maternal Adjustment
& Maternal Attitudes
(Kumar et al., 1984)

α = .82

Validity

CVa

PVa

Pregnancy Risk
Questionnaire (Austin
et al., 2005)
Prenatal SelfEvaluation
Questionnaire II
(Lederman et al.,
1979)

α = .92
(Beebe
et al.,
2007)

Prenatal Social
Environment
Inventory (Orr et al.,
1992)

α = .90a

Description
A 16 item scale assessing maternal ambivalence
and fear. The scale has two distinct areas:
 ambivalence toward having a child, N = 7
 negative aspects relating to maternity, N =
9
A 60-item self-administered questionnaire
designed to investigate patterns of change in
maternal adjustment, the marital relationship and
attitudes to the baby:
 body image, N = 12 r = .72b
 somatic symptoms, N = 12, r = .58
 marital relationships, N = 12, r = .74
 attitudes to sex, N = 12, r = .82
 attitudes to pregnancy and the baby, n =
12, r = .73
21 items assessing a range of risk factors
associated with pregnancy

A 79-item scale assessing the psychosocial
adaptation of pregnant women to pregnancy and
parenthood. Dimensions include:
 the wellbeing of self and baby, α = .81
 acceptance of pregnancy
 identification of a motherhood role
 preparation for labour, α = .81
 fear of helplessness and loss of control in
labour, α = .84
 relationship with her mother
 relationship with her husband (subscale
reliabilities from, Beebe et al., 2007)
CVa

A 41-item, eight-factor scale developed to measure
maternal exposure to psychosocial stressors. ICR
for Anxiety subscale, α = .52 (Orr et al., 2007) a

Note: Unless otherwise cited, reliability and validity are from the original scale development. ICR = internal
consistency reliability (Cohens d), CV = concurrent validity, PV = predictive validity, a indicates reliability and
validity are from a sample of pregnant women, b = rs relate to split-half reliability

Summary of Miscellaneous Pregnancy-specific Scales
The five miscellaneous scales in this review included the EDSP and MAMA, two instruments
covering a broad range of perinatal concerns (e.g. pregnancy wantedness and preparedness,
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feelings toward a difficult baby). The EDSP, however, is limited by having only one indicator
for multiple concepts. Further, the factorial validity of the EDSP is undetermined. The
MAMA is a multidimensional and comprehensive scale. However, its distinct somatic
subscale includes many ambiguous items for pregnant women (e.g. have you vomited). As
previously stated these items may confound screening, and thus the validity of the MAMA is
brought into question for pregnancy-related anxiety.
The other miscellaneous scales, the PRQ, PSEQII, and the PSEI were all developed for
different purposes. The PRQ is a risk-assessment tool, the PSEQII assesses adaptation to
pregnancy, and the PSEI assesses pregnancy-specific stress. Therefore, given their specific
focus, this potentially precludes the use of these scales as screening tools for pregnancyrelated anxiety.
Discussion
Pregnancy-related anxiety represents a particular anxiety response, characterised by
pregnancy-specific fears and worries (Huizink et al., 2004). This anxiety has been associated
with a number of adverse maternal and neonatal outcomes (i.e. preterm birth, postnatal
depression, Robertson et al., 2004; Wadhwa et al., 1993). Therefore, screening for
pregnancy-related anxiety would be beneficial for both the mother and the child. To
effectively screen for this anxiety type, a scale with sound validity and reliability evidence is
required. While both reliability and validity contribute to a unified view of the psychometric
properties of a scale, without evidence of validity, it cannot be established if the scale is
measuring what it purports to measure (Bolarinwa, 2015). However, as demonstrated by
this review, of the 32 scales identified, most had good and in some cases excellent
reliability, but none had sufficient validity evidence with regards to pregnancy-related
anxiety.
This review classified the scales into five groups: pregnancy-specific scales, single-item
scales, general scales, worry scales and miscellaneous pregnancy-specific scales. Despite this
classification, however, many of the scales share common limitations in relation to
pregnancy-related anxiety. First, many scales lack content validity. Content validity confirms
that the scale contains items that are a sample of the universe of items for that construct
(Cronbach & Meehl, 1955). Therefore, when a scale lacks specific content relative to
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pregnancy-related anxiety (e.g. PSWQ, STAI), or their pregnancy-specific content has a
limited scope (e.g. single-item measures, PRT) these scales likely lack content validity as
well. This lack of content validity would extend to all the general scales (e.g. BAI, DASS), as
well as specific scales intended for different constructs (i.e. EPDS, CWS).
Second, many scales lack external validity. External validity refers to the extent that the
results from the measure can be generalised (Mitchell & Jolley, 2007). Therefore, scales
developed for different sub-populations (e.g. women after perinatal loss, rural and remote
women), cannot be assumed to generalise to a distinct population such as pregnant women.
Moreover, these scales would also likely lack content validity by containing items specific to
their sub-populations (rural and remote women, women with perinatal loss) and the
construct of interest.
Third, many of the studies that utilised the scales reviewed here also lacked a precise
definition of the anxiety under investigation. This lack of definition may be an artefact of the
previously limited recognition of pregnancy-related anxiety as a distinct anxiety, with many
researchers viewing it as just ‘anxiety.’ This leads to assumptions that any anxiety scale
assesses any anxiety, and therefore scale selection, is “purely a matter of personal
preference or convenience” (Keedwell & Snaith, 1996, p. 177). However, despite a scale’s
impressive psychometric properties, wide usage, extensive validation, and reliability
evidence, it cannot be assumed this readily extends to pregnancy-related anxiety. Greater
recognition of pregnancy-related anxiety and a precise definition would assist in overcoming
this limitation. Both of these factors are addressed in Chapters 3 and 4 respectively.
Finally, studies that employed general measures usually also employed predetermined cutoffs to classify women as either anxious or not anxious (i.e. the STAI >40). The majority of
pregnancy-specific scales, however, favour a dimensional approach. Indeed, anxiety lends
itself more to a dimensional system than a categorical method, as it is not about the
presence or absence of anxiety but rather the level of anxiety experienced (Haslam, 2003).
Additionally, given that experiencing anxiety may be a part of adjusting to pregnancy (Oates,
2002), instruments developed to assess pregnancy-related anxiety should focus on the level
and severity of the distress rather than its presence or absence.
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Conclusion
As this review has demonstrated, there is a variety of scales in current use for pregnancyrelated anxiety. However, as also demonstrated, the currently used scales have limited
evidence of their validity with regards to pregnancy-related anxiety. Researchers have in the
past recognised the need for a specific scale for pregnancy-related anxiety (Meades & Ayers,
2011; Muzik et al., 2000; Ross et al., 2003; Ross & McLean, 2006), and this review supports
that need and thus the aim of this research project. Before developing the scale, however,
providing further research evidence on the distinctiveness of pregnancy-related anxiety is
warranted. This research evidence is the focus of the next chapter, which aims to replicate
the seminal work of Huizink et al. (2004).
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Chapter 3 - Re-examining Pregnancy-related Anxiety: A Replication Study
The empirical support for the distinctiveness of pregnancy-related anxiety comes from two
main areas. The first, as previously discussed, is the consistent associations between
pregnancy-related anxiety and negative obstetric and paediatric outcomes. These
associations were reviewed in Chapter 2. The second source of evidence comes from
research specifically aimed at empirically investigating the distinctiveness of pregnancyrelated anxiety. One such study, considered influential in this area, demonstrated that
measures of general anxiety and depression contributed only a small amount to the
variance of pregnancy-related anxiety (Huizink et al., 2004). The findings from the Huizink
study, however, to the best of our knowledge are yet to be replicated. Therefore, the
replication of their research, which will provide added confidence in their findings, is the
purpose of this chapter.
Background
Theut et al.’s (1988) research has been attributed with providing the initial evidence of the
differentiation of pregnancy-related anxiety from measures of general anxiety and
depression (Bayrampour et al., 2015). In studying the nature and extent of anxiety after
perinatal loss, Theut et al., understood that for these women their anxiety was less general
and more specific. This anxiety, which Theut et al. called parental anxiety, focused on
specific concerns about the course of pregnancy, which was understandable given the
woman’s history of loss. To adequately capture the aspects of parental anxiety, these
researchers developed the Pregnancy Outcome Questionnaire (POQ) which was reviewed in
Chapter 2. The POQ was designed to assess specific concerns; with the course of pregnancy
(e.g. I feel confident the pregnancy will proceed without any special problems), the baby’s
wellbeing (e.g. I feel worried about the health of my new baby), and other more general
anxieties (e.g. I feel overwhelmed because of the anxieties related to this pregnancy).
Using the POQ, expectant women from the Washington D.C. area, who were predominantly
middle class, were surveyed. Of these women, 25 had experienced perinatal loss within the
previous two years. The comparison group, who had not experienced loss, comprised a
further 31 women. Both groups were assessed for depression (Beck Depression Inventory),
general anxiety (State Trait Anxiety Inventory, STAI, both state and trait) and parental
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anxiety (POQ). Using these measures, Theut et al., (1988) identified that the perinatal loss
group and the comparison group differed in their levels of parental anxiety. Indeed, women
with a previous loss had POQ scores that were significantly greater than the women who
had not experienced loss. Further, for general anxiety and depression, no group differences
were found. On this basis, the researchers concluded that the anxiety these mothers
experienced after perinatal loss was more specific and less generalised.
Following Theut et al.’s (1988) contribution, Orr et al. (2007) examined the relationship
between pregnancy-related anxiety and depression as part of a wider study into preterm
birth. To ascertain if pregnancy-related anxiety was independent of depression, Orr et al.
subjected measures of both these constructs to a principal components analysis (PCA).
Specifically, six items from the Prenatal Social Environment Inventory (PSEI; reviewed in
Chapter 2) assessed pregnancy-related anxiety. These items centred on worries and
concerns about childbirth, the baby, and the mother’s wellbeing. Twenty items from the
Center for Epidemiologic Studies Depression Scale (CES-D) which assessed depression were
also administered. Together, these 26 items formed five distinct components. Four
components consisted of the CES-D items, whereas the fifth component contained the PSEI
items. On this basis, Orr et al. concluded that pregnancy-related anxiety and depression
were distinct constructs.
Henrichs et al. , (2009) investigated predictors of infant temperament (i.e. activity level,
fussiness, fearfulness, attention span, recovery from distress and sadness) in a large sample
of pregnant women (N = 2997). Assessments of general anxiety (Brief Symptom Inventory,
BSI, Anxiety subscale) and pregnancy-specific anxiety (a revised POQ) occurred at 12 and 20
weeks’ gestation and postnatally at six months. Regression analysis ascertained that
pregnancy-specific anxiety predicted higher levels of infant activity, fearfulness, and
sadness. General anxiety, however, was associated with more fussiness, fearfulness,
attention span, and sadness. Based on this evidence, these researchers concluded that both
general anxiety and pregnancy-specific anxiety were independently associated with
predictors of infant temperament. Further, moderate correlations between general anxiety
and pregnancy-specific anxiety (r = .37) provide further support to the proposition that
these constructs are similar but are distinct from each other.
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More recently, Blackmore et al. (2016) sought to examine the longitudinal course of
pregnancy-related anxiety and its relationship to other measures of anxiety, worry and
depression. To do this, Blackmore et al., assessed 345 women, excluding those with highrisk pregnancies, over four periods: 20 and 32 weeks gestation, and two and six months
postnatally. Anxiety was assessed using Diagnostic and Statistical Manual (DSM) diagnoses
for Generalised Anxiety Disorder (GAD) and Anxiety Disorder Not Otherwise Specified (for
subsyndromal symptoms of anxiety). The STAI evaluated state anxiety, and depression and
worry were measured with the Edinburgh Postnatal Depression Scale (EPDS) and Penn State
Worry Questionnaire (PSWQ), respectively. For pregnancy-related anxiety, two subscales
from the Pregnancy Related Anxiety Questionnaire-Revised (PRAQ-R), Fear of Childbirth and
Fear of Bearing a Physically or Mentally Handicapped Child, were utilised.
Using these measures, the researchers found that Fear of Childbirth and Fear of Bearing a
Physically or Mentally Handicapped Child, predicted birth weight and gestational age,
independent of the combined measures of anxiety and worry. Furthermore, Fear of Bearing
a Physically or Mentally Handicapped Child predicted postnatal mood disturbance at six
months, after controlling for prenatal GAD and other potential extraneous variables (i.e.
education and age). Further, Fear of Bearing a Physically or Mentally Handicapped Child had
a downward trajectory in pregnancy with scores significantly lower at 32 weeks compared
to 20 weeks gestation. That is, for this particular concern, these women’s anxiety about
their child’s wellbeing lessened as their pregnancy progressed. These factors support the
author’s conclusion that pregnancy-related anxiety can be differentiated from measures of
anxiety “in terms of longitudinal course, associated features, and prediction to postnatal
mood disturbance” (Blackmore et al., 2016, p. 251).
The Huizink Study
The studies above all point to the distinctiveness of pregnancy-related anxiety from other
anxiety types and the construct, depression. However, it is the Huizink et al. (2004) study
that is most often cited as empirical evidence for this distinction (see, Bayrampour et al.,
2015; Blair et al., 2011 for examples). Extant research, as shown above, provides support for
the original findings of Huizink and colleagues, but the need still exists to replicate this
seminal work. Therefore, replication of this research is presented in the following two
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studies. Before replicating this research, a critical overview of the original Huizink study is
provided. This overview enabled the replication to address any methodological issues or
noted limitations.
Huizink et al. (2004) aimed to differentiate pregnancy-related anxiety from general anxiety
and depression using multiple regression analysis. In this study, they selected a
predominantly Caucasian middle-class sample of primigravid women with no high-risk
pregnancies (N = 230, M = 30.9, range 17–45 years). Assessment of these expectant mothers
was across the course of pregnancy. The first assessment occurred at 15–17 weeks (n =
230), the second at 27–28 weeks (n = 217) and the third assessment at 37–38 weeks (n =
172).
Pregnancy-related anxiety was assessed using the PRAQ-R. As previously shown, the PRAQ-R
is a multidimensional scale, with three distinct subscales: Fear of Childbirth, Fear of Bearing
a Physically or Mentally Handicapped Child, and Concern About One’s Appearance. In the
regression model, these PRAQ-R subscales were entered as the criterion. The predictors in
the regression model, depression and general anxiety, were assessed using the EPDS (Cox et
al., 1987) and STAI (Spielberger, 1983) respectively. The EPDS has good validity and internal
consistency reliability for antenatal depression. Chapter 2 provided reviews of both the STAI
and PRAQ-R.
Using this regression model, Huizink et al. (2004) found that general anxiety and depression
explained no more than 10% of the variance in early and mid pregnancy for the PRAQ-R
subscale, Concern About One’s Appearance. Similarly, general anxiety and depression
combined explained 17% and 11% of the variance for the PRAQ-R subscale, Fear of
Childbirth, and 17% and 27% of the variance for the subscale, Fear of Bearing a Physically or
Mentally Handicapped Child, in early and mid pregnancy respectively. The predictors for late
pregnancy were not statistically significant which is likely to be due to attrition in the
number of participants. In fact, the attrition for this study from early pregnancy to late
pregnancy equated to a decline of 25%.
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Limitations of the Huizink Study
As previously stated, the above findings provide support for the distinctiveness of
pregnancy-related anxiety from measures of general anxiety and depression. However, the
Huizink study has a few methodological limitations that should be addressed when
replicating this work. First, the longitudinal design of this research limits accurate
assessment of pregnancy-related anxiety. That is, for transitory emotional states like
pregnancy-related anxiety, longitudinal designs can provide an indication of the course of
the anxiety across pregnancy; however, for a more accurate ‘snapshot’ of the anxiety at
particular points across pregnancy, a cross-sectional design is needed.
Second, Huizink et al. (2004) conducted three antenatal assessments of pregnancy-related
anxiety. These evaluations occurred at 15–17 weeks, 27–28 weeks and 37–38 weeks.
However, these assessment times are inconsistent with the more commonly recognised
pregnancy trimesters, being early pregnancy (less than 13 weeks), mid pregnancy (14–26
weeks) and late pregnancy (27–40 weeks) (Ganley, 2004). Despite Huizink and colleagues
referring to their assessments as occurring in early, mid and late pregnancy, their pregnancy
stages align with mid pregnancy (i.e. 15–17 weeks) and late pregnancy, (i.e. 27–28 weeks
and 37–38 weeks) only. Given that the fears and worries associated with pregnancy-related
anxiety may not follow a flat course across pregnancy (i.e. childbirth concerns are more
pertinent in late pregnancy, whereas baby concerns are more relevant in early and mid
pregnancy) using consistent trimesters provides greater consistency for comparisons in the
literature.
Another consideration is the use of the STAI to assess both state and trait anxiety in the
Huizink study. The inclusion of an assessment of trait anxiety, in the Huizink study,
potentially may introduce multicollinearity issues in the data analyses. This potential issue is
due to the redundancy of these two measures (state and trait anxiety) as women with high
trait anxiety are more likely to have high state anxiety (Spielberger, 1983). Further, given,
that the Hospital Anxiety Depression Scale (HADS) has previously been used in antenatal
and gynaecological samples to assess general anxiety (Abiodun, 1994; Bjelland, Dahl, Haug,
& Neckelmann, 2002) and by comparison is a briefer scale, for this study the HADS anxiety
subscale will be used.
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A final limitation of the methodology of the Huizink study is that all three predictors (trait
and state anxiety, and depression) were simultaneously entered into the regression model.
Therefore, despite finding that general anxiety and depression account for little variance in
the PRAQ-R subscales, what is unknown is the individual contribution to the variance of
those constructs. Therefore, to ascertain this, the unique contribution of both general
anxiety and depression to the PRAQ-R subscales will also be examined.
Aims and Hypotheses
In consideration of the above, the goals of the current study were to provide further
empirical support for the differentiation of pregnancy-related anxiety (as assessed by the
PRAQ-R) from measures of general anxiety and depression. Nine separate regression
analyses were conducted to examine associations among symptoms of pregnancy-related
anxiety and measures of general depression and anxiety. General anxiety and depression
combined were predicted to contribute a small amount to the variance to each PRAQ-R
subscale, for each pregnancy trimester.
Study 1
This section outlines the method and results for Study 1. Included in the section are the
selection of participants, materials, and procedures used and the results of Study 1. A brief
summary follows this.
Method
Participants.
Charles Sturt University (CSU) Higher Research Ethics Committee (HREC) granted ethics
approval (Protocol No. H16094), participants were recruited using a dedicated Facebook
page which provided a direct link to the online survey. This targeted advertising through
Facebook and Instagram was not only convenient but also enabled a wider reach of
potential participants. Information obtained from the Facebook Adverts Manager showed
the total scope of the advertising was 27,667 people. While responses to online surveys are
not significantly different from traditional paper/pencil methods (Weigold, Weigold, &
Russell, 2013) the limitations to this recruitment methodology are acknowledged (Leach et
al., 2017). However, our sample was not over-represented by specific demographic variables
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(a limitation noted by Leach et al.), and our age range was consistent with a woman’s
childbearing age (15–44 years) (Australian Institute of Health & Welfare, 2015). Completion
of the study was taken as evidence of informed consent. Figure 2 shows the Facebook
advertisement. Data collection occurred from January 2016 to April 2016.

Figure 2. Facebook advertisement for Study 1.
As shown in Table 6, participants (M = 27.08, SD = 4.57, N = 403) were predominantly
Australian, married or cohabitating, and the majority had a post-high school education and
were either employed or a homemaker. Furthermore, the majority of women were carrying
their first or second child and in the later months of pregnancy. The sample was considered
a good representation of pregnant women in Australia regarding age and ratio of indigenous
and non-indigenous women (Australian Bureau of Statistics, 2013). The sample did,
however, have a slightly higher proportion of women born in Australia (89% cf. with 69%,
Australian Bureau of Statistics, 2013; Australian Institute of Health & Welfare, 2015). This,
however, was not considered to affect the representativeness of the sample given that
many second-generation Australians are from different cultural backgrounds.
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Table 7
Demographic Characteristics of Study 1 Participants
Age (M, SD) a
Age Range (years)
Employment b
Employed †
Homemaker
Unemployed
Studying
Married or Cohabitating c
Education d
Low
Middle
High
Country of Birth e
Australia
United Kingdom
Ethnicity
Caucasian
Aboriginal/Torres Strait Islander
Parity d
Nulliparous
Multiparous
Gestation b
Gestation (M, SD)
≤13 weeks (n = 41)
13–≤26 weeks (n = 139)
>26 weeks (n = 164)

27.1 (4.6)
19–40
55.0%
27.6%
2.5%
1.2%
77.8%
25.6%
35.8%
25.1%
89.0%
2.9%
88.7%
4.9%
47.5%
39%
25.4 (8.8)
10.4%
34.8%
41.0%

Note: Nulliparous = no previous pregnancies, Multiparous = second or subsequent pregnancy. † = includes selfemployed, casual and part-time, Education, low = high school level; middle = trade certificate, diplomas; high =
university. Missing data, a = 1, b = 55, c = 53, d = 54, e = 57,

Materials and procedures.
All measures (as detailed below) were combined with nine demographic questions into one
online survey. Promotion of the study was via Facebook advertising with a small incentive (a
chance to win one of five $50.00 gift cards), offered to encourage completion. All
participants completed the same survey, attached as Appendix B.
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Edinburgh Postnatal Depression Scale.
The EPDS is a 10 item scale validated for antenatal use, differing only in its preamble by
acknowledging that the participant is about to have a baby (NSW Department of Health,
2009). The EPDS assesses depression in pregnancy; higher scores are indicative of greater
distress. Response options are varied and range from 0 to 3 according to the increased
severity of the symptom. The scale has good reported cross-cultural validity antenatally, and
demonstrated screening validity (Bergink et al., 2011; Jomeen & Martin, 2005). The EPDS
has moderate to high internal consistency reliability (α = .84) (Cox et al., 1987)and
satisfactory screening validity for antenatal depression (Bergink et al., 2011; Cox et al.,
1987).
Pregnancy Related Anxiety Questionnaire-Revised.
The PRAQ-R is the revised version of the Pregnancy Related Anxiety Questionnaire (PRAQ;
van den Bergh, 1990). The PRAQ was originally a five-factor scale, revised by Huizink (2000)
using factor analysis. This analysis confirmed a 10-item, three-factor model: Fear of
Childbirth, Fear of Bearing a Physically or Mentally Handicapped Child and Concern About
One’s Appearance. The PRAQ-R provides an indication of pregnancy-related fears and
worries and has good to excellent internal consistency reliability both overall (α = .83 to α
=.95) and at subscale level, (α = .76 to α = .89) (Arch, 2013; van Bussel et al., 2009). For this
study, the reliability ranged from moderately high to excellent with α = .86 for the full scale,
and α = .84 for Fear of Childbirth, α = .90 for Fear of Bearing a Physically or Mentally
Handicapped Child, and α = .90 for the subscale Concern About One’s Appearance.
Hospital Anxiety Depression Scale, Anxiety Subscale.
The Hospital Anxiety Depression Scale (HADS; Zigmond & Snaith, 1983) was developed to
identify depression and anxiety in hospital settings. Higher scores are indicative of greater
distress. The HADS has a distinct anxiety subscale (HADS-A) which assesses mood over the
previous week, and since its development has been validated in different populations (i.e.
general community, general practice and psychiatric) with consistent results (Bjelland et al.,
2002). The anxiety subscale has moderately high to good internal consistency reliability, (α =
.83 to α = .87, Tuohy & McVey, 2008). Furthermore, the HADS has been validated in
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antenatal, and gynaecological samples with good reported sensitivity (92.9%, N = 25) and
specificity (86.5%, N = 62) using a clinical diagnosis of depression and anxiety (Abiodun,
1994; Bjelland et al.). The HADS-A also has moderately high internal consistency reliability, α
= .87 (Tuohy & McVey, 2008). For this study, the internal consistency reliability was
moderately high to good at α = .87. For this study, the reliability was moderately high to
good at α = .87.
For pregnant women, the HADS-A is considered superior to other general anxiety scales as it
omits any physical indicators of anxiety (i.e. racing heart, sleeplessness). The omission of
such items is an important consideration given the ambiguity of many physical signs of
anxiety. That is, these anxiety indicators may confound assessment due to the similarity of
some anxiety signs and symptoms to normal pregnancy experiences. For this reason, the
HADS-A was chosen for this study.
Data analyses.
Data were analysed using the IBM Statistical Package for the Social Sciences (SPSS), version
24.0. Only participants with complete data for the main outcome variables were utilised.
This approach overcame known limitations of samples with missing data (i.e. bias). The
sample size was considered adequate based on Tabachnick and Fidell (2001) criteria of 104
+ k for individual predictors. For each regression analysis, the criterion variable was the
PRAQ-R subscale, and the predictor variables were the measures of general anxiety and
depression. This procedure was the same for each trimester of pregnancy, resulting in nine
separate analyses. Anxiety was assessed using the HADS-A, and depression evaluated by the
EPDS. Categorisation of trimesters was according to the traditional stages of early
pregnancy 0–13 weeks, mid pregnancy 14–26 weeks and late pregnancy being 27 weeks and
over.
For each regression model, 1000 bootstrapped resamples were used, generating 95% biascorrected and accelerated (BCa) confidence intervals. Bootstrapping is an effective method
to address small to moderate samples and skewed data in regression analyses (Field, 2009).
Adjusted R2 was utilised to assess the combined contribution of general anxiety and
depression to the PRAQ-R subscales. Compared to R2, adjusted R2 provides a more accurate
estimate of the true extent of the relationship between the criterion and predictor variables
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(Allen, Bennett, & Heritage, 2014). Further, to understand the unique contribution of
general anxiety and depression to the PRAQ-R subscales variance, squared semi-partial
correlations (sr2) for each regression analyses were calculated. Sr2 provides the proportion
of variance uniquely explained by the predictor. Therefore, considering these changes in
methodology, this study is a partial replication of Huizink et al. (2004).
Results
To replicate the Huizink et al. (2004) study, nine separate multiple regression analyses were
conducted. All variance inflation factors were less than 5 and tolerances greater than .2.
These statistics indicated that multicollinearity was not a problem in the analyses (Field,
2009). Except for the PRAQ-R subscale, where the criterion variable was Fear of Childbirth in
early pregnancy, all regression models were statistically significant. As predicted, measures
of general anxiety and depression combined contributed only a small amount to the
variance to each PRAQ-R subscale. The combined contribution of general anxiety and
depression to the variance of the PRAQ-R subscales ranged from 5 to 34% as shown in Table
7.
In early pregnancy measures of general anxiety and depression explained up to 17% of the
variance in the PRAQ-R subscales, Fear of Bearing a Physically or Mentally Handicapped
Child and Concern About One’s Appearance. Further, in early pregnancy depression was the
unique contributor to the variance, explaining approximately 11% of the variance in the
PRAQ-R subscale, Concern About One’s Appearance.
For mid pregnancy, measures of general anxiety and depression explained up to 34% of the
variance in all three PRAQ-R subscales. Further, anxiety uniquely contributed to the variance
of the three PRAQ-R subscales explaining between 3.8% to no more than 7% of the variance.
In late pregnancy, measures of general anxiety and depression explained up to 15% of the
variance in the three PRAQ-R subscales. Also for late pregnancy, anxiety uniquely explained
no more than 4.5% of the variance in PRAQ-R subscales, Fear of Bearing a Physically or
Mentally Handicapped Child, and Fear of Childbirth. Depression also uniquely explained
approximately 4.5% of the variance in Concern About One’s Appearance. Table 7 presents
the full regression results together with adjusted R2, the unstandardised betas (β) and its
relative 95% confidence intervals and sr2 correlations.
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Table 8
Multiple Regression Analyses for Study 1
Dependent Variable

Predictors

PRAQ-Child
Early Pregnancy

R2

β

Confidence
Intervals for β

sr2

.17
Anxiety
Depression

Mid Pregnancy

5.33**
.22
.21

–.26–.64
–.12–.63

2.07
3.46

.48**
.03

.22–.73
–.18–.23

6.92**
0.03

.36**
.02

.12–.60
–.16–.19

4.28**
0.03

.24
Anxiety
Depression

Late Pregnancy

23.26***

.11
Anxiety
Depression

PRAQ-Birth
Early Pregnancy

11.24***

–.04
Anxiety
Depression

Mid Pregnancy

0.30 ns
.06
.04

–.29–.43
–.18–.32

0.19
0.19

.11
Anxiety
Depression

Late Pregnancy

9.46***
.30**
–.07

.10–.52
–.23–.09

6.10**
0.48

.05
Anxiety
Depression

PRAQ-Appear
Early Pregnancy

5.44**
.24*
–.02

.04–.44
–.18–.15

2.86*
0.02

–.17
.35*

–.57–.20
.08–.66

1.59
11.76*

.29*
.18

.04–.49
.00–.38

3.80*
2.16

.07
.26**

–.15–.28
.09–.44

0.21
4.58**

.11
Anxiety
Depression

Mid Pregnancy

3.60 *

.34
Anxiety
Depression

Late Pregnancy

36.09***

.15
Anxiety
Depression

F

15.19***

Note: Early pregnancy = ≤13 weeks (N = 41), mid pregnancy 14–≤26 weeks (N = 139) and late pregnancy 27+
weeks (N = 164). PRAQ-R = Pregnancy Related Anxiety Questionnaire-Revised, PRAQ-Child = PRAQ-R subscale
Fear of Bearing a Physically or Mentally Handicapped Child, PRAQ-Birth = PRAQ-R subscale Fear of Childbirth,
PRAQ-Appear = PRAQ-R subscale Concern About One’s Appearance. R2 = adjusted R2, β = unstandardised beta,
sr2 is the squared semi-partial correlation, expressed as the percentage of variance in the criterion uniquely
explained by the predictor. Sig = significance levels, *p < .05, **p < .01, ***p < .001.

Summary.
This study aimed to partially replicate the Huizink et al. (2004) study, which differentiated
pregnancy-related anxiety from measures of general anxiety and depression. Nine separate
multiple regression analyses were completed. All analyses had predictive utility in early
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pregnancy, except for the PRAQ-R subscale Fear of Childbirth. In fact, for early pregnancy,
the small sample size likely limited the model’s predictive utility; this was despite utilising
bootstrap resampling. While bootstrap sampling is effective for skewed data it is less
effective for increasing power (i.e. correcting for small samples) (Hesterberg, 2015).
Therefore, to address this limitation, the same analyses were performed using a more
robust sample size. In addition, this replication will provide added confidence in these initial
findings. The results of these analyses are reported in Study 2 below.
Study 2
Similar to Study 1, this section outlines the method and results for Study 2. Included is the
section is the selection of participants, materials and procedures used and results of Study 2
followed by a brief summary. Following this, a discussion of the findings of both Study 1 and
Study 2 is provided.
Method
Participants.
Recruitment of participants was via the same online method as detailed in Study 1. An
additional sample of women was again recruited via targeted Facebook and Instagram
advertising. The Facebook Adverts Manager showed the total reach of the advertising was
35,651 people. The Facebook page link directed participants to the online survey. Charles
Sturt University, Higher Research Ethics Committee granted ethics approval (Protocol No.
H16167). Completion of the questionnaire was taken as evidence of informed consent. Data
collection occurred from December 2016 to April 2017.
As shown in Table 8, the participants (M = 27.42, SD = 4.84, N = 805) had similar
demographic characteristics to the Study 1 participants. That is, they were predominantly
Australian, married or cohabitating, with the majority having post-high school qualifications,
and either employed or a homemaker. Furthermore, most women were carrying their first
or second child. This sample, however, had a better representation of women across all
trimesters, with a greater number of women in early pregnancy (19% cf. 10.4% for Study 1).
Nevertheless, consistent with Study 1, most women were in the latter months of pregnancy.
The sample for Study 2 was a good representation of pregnant women in Australia
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regarding age and ratio of indigenous and non-indigenous women. Again, however, this
sample had a higher proportion of women born in Australia (92.4% cf. 69%, Australian
Bureau of Statistics, 2013; Australian Institute of Health & Welfare, 2015) but this was not
considered indicative of non-representativeness.
Table 9
Demographic Characteristics of Study 2 Participants
Age (M, SD) a
Age Range (years)
Employment b
Employed †
Homemaker
Unemployed
Studying
Married or Cohabitating c
Education c
Low
Middle
High
Country of Birth c
Australia
New Zealand
United Kingdom
Ethnicity c
Caucasian
Aboriginal/Torres Strait Islander
Parity c
Nulliparous
Multiparous
Gestation d
Gestation (M, SD)
≤13 weeks (n = 125)
13–≤26 weeks (n = 207)
>26 weeks (n = 327)

27.4 (4.8)
18–44
58.9%
34.6%
4.4%
2.1%
89.9%
25.8%
35.3%
21.3%
92.4%
2.0%
1.4%
85.5%
4.8%
53.2%
46.8%
24.7 (10.0)
19.0%
31.4%
49.6%

Note: Missing data, a = 144, b = 143, c = 141, d = 146. Education, low = high school level; middle = trade
certificate, diplomas; high = university. † = employment includes self-employed, casual, and part time.

Materials and procedures.
The same materials and procedures from Study 1 were utilised for Study 2. Therefore, the
description of the materials and procedures are not repeated here. Table 9 presents the
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internal consistency reliability for all measures. As can be seen, all the scales demonstrated
moderately high to excellent internal consistency reliability.
Table 10
Internal Consistency Reliabilities for all Scales
Scale

N

Cohens d

EPDS

805

.89

HADS-A

749

.87

PRAQ-R

766

.91

PRAQ-Birth

766

.82

PRAQ-Child

766

.91

PRAQ-Appear

766

.90

Note: EPDS = Edinburgh Postnatal Depression Scale, HADS-A = Hospital Anxiety Depression Scale, Anxiety
subscale, PRAQ-R = Pregnancy-related Anxiety Questionnaire-Revised, PRAQ-Birth = PRAQ-R subscale Fear
of Childbirth, PRAQ-Child = PRAQ-R subscale Fear of Bearing a Physically or Mentally Handicapped Child,
PRAQ-Appear = PRAQ-R subscale Concern About One’s Appearance.

Data analyses.
The same statistical procedures utilised for Study 1 were again used. Therefore the
description of the nature of these analyses is not repeated. Again, only participants with
complete data for the main outcome variables were utilised.
Results
Nine standard multiple regression analyses were performed for each PRAQ-R subscale and
each stage of pregnancy (i.e. early, mid and late pregnancy). In each regression model, the
PRAQ-R subscales were the criterion, and the predictors were the measures of general
anxiety and depression. In addition, for each regression model, bootstrap resampling was
used (1000 resamples) generating 95% BCa confidence intervals. All variance inflation
factors and tolerances were again within normal levels, indicating multicollinearity was not
a problem (Field, 2009). For each analysis, the predictors, measures of general anxiety and
depression, were simultaneously entered into the model with all nine regression models
statistically significant.
As shown in Table 10, in early pregnancy, measures of general anxiety and depression
explained no more than 23% of the variance in the PRAQ-R subscales, Fear of Bearing a
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Physically or Mentally Handicapped Child and Concern About One’s Appearance. For the
PRAQ-R subscale, Fear of Childbirth, however, the combined contribution of anxiety and
depression was lower at just 4%. Also for the Fear of Childbirth subscale, in early pregnancy
depression uniquely contributed just over 3% to the variance (using sr2). Whereas, for Fear
of Bearing a Physically or Mentally Handicapped Child and Concern About One’s
Appearance, in early pregnancy, anxiety uniquely explained 13.5% and 3.92% of the
variance, respectively.
In mid pregnancy, measures of general anxiety and depression explained 18% of the
variance in the PRAQ-R subscale Fear of Bearing a Physically or Mentally Handicapped Child.
For the subscales Fear of Childbirth and Concern About One’s Appearance, however,
measures of general anxiety and depression explained up to 10%. Further, the unique
contribution of anxiety to the PRAQ-R variance for all three subscales ranged from 2 to 12%.
Depression however made no unique contribution to the variance in mid pregnancy for any
PRAQ-R subscale.
In late pregnancy, measures of general anxiety and depression explained up to 26% of the
variance in the PRAQ-R subscales, Fear of Bearing a Physically or Mentally Handicapped
Child and Concern About One’s Appearance. For the Fear of Childbirth subscale, general
anxiety and depression’s contribution was lower at just 10%. Further, in late pregnancy,
depression made a unique contribution to the variance of up to 4% in the subscale, Concern
About One’s Appearance. Anxiety also uniquely contributed to the variance, up to 6% for
the subscales Fear of Childbirth and Fear of Bearing a Physically or Mentally Handicapped
Child.
Table 10 presents the full regression results together with adjusted R2, the unstandardised
betas (β) and relative 95% confidence intervals, and the sr2.
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Table 11
Multiple Regression Analyses for Study 2
Dependent Variable

Predictors

PRAQ-Child
Early Pregnancy

R2

β

Confidence
Intervals for β

sr2

.23

19.54***

Anxiety
Depression
Mid Pregnancy

.70**
–.17

.40–.96
–.42–.08

13.50**
0.01

.18

22.80***

Anxiety
Depression
Late Pregnancy

.55**
–.15

.35–.74
–.32–.01

12.00**
1.25

.26

58.69***

Anxiety
Depression
PRAQ-Birth
Early Pregnancy

F

.55**
–.01

.35–.72
–.14–.13

4.28**
0.01

–.07
.20*

–.30–.16
.01–.40

0.25
3.02*

.17*
.03

.01–.33
–.10–.18

2.22*
0.11

.29**
–.06

.16–.42
–.15–.05

6.05**
0.35

.04

3.69*

Anxiety
Depression
Mid Pregnancy

.07

8.76***

Anxiety
Depression
Late Pregnancy

.10

18.74***

Anxiety
Depression
PRAQ-Appear
Early Pregnancy

.20

16.47***

Anxiety
Depression
Mid Pregnancy

.31*
.11

.03–.60
–.08–.30

3.50*
0.75

.10

12.04***

Anxiety
Depression
Late Pregnancy

.20*
.07

.01–.38
–.08–.23

2.25*
0.41

.14
.22**

.01–.29
.09–.33

1.10
3.92**

.20

41.61***

Anxiety
Depression

Note: Early pregnancy = ≤ 13 weeks (N = 125), mid pregnancy 14–≤ 26 weeks (N = 207) and late pregnancy 27+
weeks (N = 327). PRAQ-R = Pregnancy Related Anxiety Questionnaire-Revised, PRAQ-Child = PRAQ-R subscale
Fear of Bearing a Physically or Mentally Handicapped Child, PRAQ-Birth = PRAQ-R subscale Fear of Childbirth,
PRAQ-Appear = PRAQ-R subscale Concern About One’s Appearance. R2 = adjusted R2, β = unstandardised beta,
sr2 is the squared semi-partial correlation, expressed as the percentage of variance in the criterion uniquely
explained by the predictor, Sig = significance levels are *p < .05, **p < .01, ***p < .001.

To assess whether the contribution of general anxiety and depression (to the shared
variance) differed in relation to the original Huizink study and the two replications; a
comparison of the results from all studies was completed. All significant findings with
differences in the shared variance greater than 5% were subjected to a Fisher’s r to z
transformation. This analysis enabled evaluation of the similarity or difference in the
findings (for shared variance). That is, if there was no significant difference between the
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shared variance of these studies, using these standardised scores, this indicates that our
results were consistent with the original findings of Huizink and colleagues.
Table 11 presents the shared variance comparisons for all studies. Four transformations
were completed for differences in the shared variance greater than 5%; these are bolded in
the table. For the PRAQ-R subscale Fear of Bearing a Physically or Mentally Handicapped
Child, in early pregnancy there was no significant difference between our shared variance
23% and the Huizink shared variance of 17% (z = .78, p = .44). For mid pregnancy, there was
also no significant difference between our shared variance 18% and the Huizink shared
variance of 27% (z = 1.31, p = .19). There was also no significant difference for the PRAQ-R
subscale, Concern About One’s Appearance, in early pregnancy between our shared
variance of 20% and the Huizink shared variance of 10% (z = 1.37, p = .17). However, for the
PRAQ-R subscale, Fear of Childbirth, in early pregnancy, a significant difference existed
between our shared variance of 4% and the Huizink shared variance of 17% (z = 2.08, p =
.04).
Further, given the Huizink study’s early mid and late pregnancy trimesters did not directly
correspond to the traditional trimesters, their results were also compared using the
traditional trimester conventions. That is, their early pregnancy results were reclassified as
mid pregnancy, and their mid pregnancy results were reclassified as late pregnancy. The late
pregnancy assessment, however, was excluded from this comparison, as their original
results were not statistically significant. This reclassification enabled a comparable
comparison of their findings to our results. That is, if no significant difference between the
findings exists, it indicates that the replication findings were consistent with Huizink et al.’s
original work.
As can be seen, when reclassified, the results between the Huizink study and the replication
results are comparable. Of note among these comparisons are the PRAQ-R subscale, Fear of
Childbirth in mid pregnancy, and the PRAQ-R subscale, Concern About One’s Appearance, in
late pregnancy. For Fear of Childbirth in mid pregnancy, there was no significant difference
between our shared variance of 7% and the Huizink shared variance of 17%. (z = 1.51, p =
.13). For the PRAQ-R subscale Concern About One’s Appearance, in late pregnancy,
however, the differences in the shared variance between this study (20%) and the Huizink
study (8%) were significantly different (z = 2.24, p = .03).
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Table 12
Study 1 and 2 Shared Variance (R2) Comparisons
PRAQ-R Subscale

Huizink Study

Study 1

Study 2

Huizink Study (2)

Early

.17

.17

.23

-

Mid

.27

.24

.18

.17

Late

.07 ns

.11

.26

.27

Early

.17†

–.04*

.04†

-

Mid

.11

.11

.07

.17

Late

.04 ns

.05

.10

.11

Early

.10

.11

.20

-

Mid

.08

.34

.10

.10

Late

.03 ns

.15

.20†

.08†

PRAQ-Child

PRAQ-Birth

PRAQ-Appear

Note: original results were all significant ranging from *p < .05 to p < .0001 (unless denoted as ns). Early =
early pregnancy ≤ 13 weeks, Mid = mid pregnancy 14–≤ 26, late = late pregnancy ≥27 weeks. Huizink Study
(2) = adjusted trimesters. PRAQ-R = Pregnancy Related Anxiety Questionnaire-Revised, PRAQ-Child = PRAQ
subscale Fear of Bearing a Physically or Mentally Handicapped Child, PRAQ-Birth = PRAQ-R subscale Fear of
Childbirth, PRAQ-Appear = PRAQ-R subscale Concern About One’s Appearance. † denotes significant
differences between the shared variance of the studies. Bolded = significance difference > 5% between the
shared variance results.

Summary.
Nine separate multiple regression analyses confirmed that measures of general anxiety and
depression combined contributed only a small proportion to the variance of all three PRAQR subscales. This combined contribution ranged from 4 to 26% across all trimesters and
subscales. Moreover, general anxiety uniquely contributed to all PRAQ-R subscales for each
trimester, with two exceptions. These exceptions were the PRAQ-R subscale, Fear of
Childbirth, in early pregnancy, and the PRAQ-R subscale, Concern About One’s Appearance,
in late pregnancy. For both subscales, depression, and not anxiety, uniquely contributed to
the variance.
Further, comparisons of the shared variance between our studies and Huizink et al. (2004)
study revealed only one significant difference. This difference was for the PRAQ-R subscale,
Fear of Childbirth, in early pregnancy. For this subscale, the shared variance noted in this
replication study was lower than that noted in the original Huizink study. Moreover, when
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the Huizink study trimesters were reclassified, the only significant difference was for the
PRAQ-R subscale Concern About One’s Appearance, in late pregnancy. For this subscale, our
shared variance was higher than that found by Huizink and colleagues.
Discussion
The aim of this chapter was to replicate the seminal work of Huizink et al. (2004). This
replication was done after addressing some noted limitations of the original Huizink work.
Overall, there was a general consistency between the results of the two studies completed
here and the Huizink study. However, the PRAQ-R subscale, Concern About One’s
Appearance in late pregnancy, did have higher shared variance in Study 2 with depression
being the main contributor. Notwithstanding this, the results of the nine regression analyses
largely showed that general anxiety and depression combined share only a small proportion
of the variance with the PRAQ-R subscales. These findings are comparable with the Huizink
study.
The unique contribution of both general anxiety and depression was further explored
through analyses that were more detailed. The squared semi-partial correlations (sr2)
consistently showed that general anxiety made a unique contribution to the majority of the
PRAQ-R subscales and trimesters. Indeed a small amount of anxiety is not unexpected in
pregnancy, and in their sample of pregnant women, Henrichs et al. (2009) noted that 71.4%
women experienced ‘continuously low anxiety’ during pregnancy (N = 2139). Depression’s
contribution was less consistent with unique shared variance in both Fear of Childbirth and
Concern About One’s Appearance in early and late pregnancy, respectively. These findings
are consistent with the similarity of the constructs, and the high comorbidity between
anxiety and depression lends itself to some amount of shared variance. Furthermore, the
findings here in conjunction with other previous research (Blackmore et al., 2016; Henrichs
et al.; Orr et al., 2007; Theut et al., 1988) support the conclusion that pregnancy-related
anxiety is a relatively discrete construct of which general anxiety and depression explain
limited amounts of the variance.
Fear of Bearing a Physically or Mentally Handicapped Child.
The unique contribution of general anxiety to the PRAQ subscale, Fear of Bearing a
Physically or Mentally Handicapped Child, was evident in all trimesters following a
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downward trajectory across pregnancy. That is, as the pregnancy progressed general anxiety
contributed less to the variance. This trajectory is consistent with early pregnancy being a
natural time for a woman to be more concerned with the baby’s development and growth,
especially in the critical first trimester when the possibility of a miscarriage is more likely.
Indeed, the fact that the contribution of anxiety lessens across pregnancy is reflective of
these specific fears tending to decline with increased gestational age (Tsartsara & Johnson,
2006). This decrease in fears is likely due to the woman feeling more certainty of the baby’s
wellbeing with the passage of time, with many routine screening tests associated with the
baby’s health (e.g. ultrasounds and blood tests) already completed. While these tests may
relieve a woman’s baby concerns, they may also serve to increase their concerns in the time
preceding the tests, which are generally in early pregnancy. Women scheduled for these
tests are known to have significantly higher anxiety (Bartha et al., 2003), which likely
accounts for these results.
Fear of Childbirth.
The contribution of both anxiety and depression to fear of childbirth has previously been
well documented (Storksen, Eberhard-Gran, Garthus‐Niegel, & Eskild, 2012). The presence
of anxiety is associated with an increased odds of having a fear of childbirth (odds ratio =
2:4) with fear of childbirth a strong and persistent fear for pregnant women. Similarly, the
presence of depression is also associated with an increased odds of having a fear of
childbirth (odds ratio = 8:4) (Storksen et al., 2012). Therefore the contribution of anxiety and
depression to the Fear of Childbirth subscale is not unexpected.
With the experience of childbirth inevitable, for some women, this unavoidable ‘threat’ may
evoke anxiety. Further physical signs, such as Braxton Hicks contractions, may remind the
woman that her body is preparing for delivery (Ganley, 2004) and therefore the anticipation
of childbirth is further reinforced. Others have proposed that fear of childbirth is a sign of
hidden depression (Saisto & Halmesmäki, 2003). Given that there is a positive association
between a greater fear of childbirth and gestational age, the influence of a small amount of
general anxiety and depression which followed this increased trend (seen in both Study 1
and 2) is consistent with this (Rouhe, Salmela-Aro, Halmesmäki, & Saisto, 2009).
Concern About One’s Appearance.
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For the PRAQ-R subscale, Concern About One’s Appearance, the contribution of depression
was consistent for both studies. The results of these studies indicate that depression plays a
stronger role in appearance-related concerns than anxiety. This unique contribution of
depression is consistent with the relationship of depression and body image. In fact, body
image satisfaction has been identified as one of the main determinants of later depression
in pregnancy and postpartum (Downs, DiNallo, & Kirner, 2008; Skouteris et al., 2005).
The relationship of anxiety and depression to body image in pregnancy appears complex. In
their recent review, Silveira, Ertel, Dole, and Chasan-Taber (2015) noted an association
between body image satisfaction and depression across all trimesters of pregnancy.
Moreover, to add to the complexity of the relationship, women who were overweight prepregnancy tended to have a more positive body image in pregnancy. This is thought to be
due to pregnancy relieving the pressure to be slim, as being pregnant is considered more
socially acceptable than being overweight (Fox & Yamaguchi, 1997).
By comparison, women who had healthy or normal pre-pregnancy weight were more likely
to have greater body image concerns during pregnancy. These women may struggle with
their body’s changing shape more so than women who were heavier pre-pregnancy (Fox &
Yamaguchi, 1997). Indeed expectant mothers experience dramatic physical and appearancerelated changes over a relatively short 40-week period. These changes are rapid in both size
and weight and may well evoke body image challenges. Given Western society’s
preoccupation with the ideals of beauty (such as a slim figure), this is an area where many
pregnant women may struggle during pregnancy.
It is conceivable then that the Study 1 and Study 2 samples may have had a greater number
of women with a healthy pre-pregnancy weight. Potentially this may have meant they had
greater body image concerns as their pregnancy progressed possibly accounting for the
contribution of depression seen in these findings. Notwithstanding this, the contribution of
anxiety and depression to this subscale signals this as a key area of concern for pregnant
women.
Limitations and future directions.
This study has provided added confirmation of previous research findings that general
anxiety and depression contribute small amounts to the variance of pregnancy-related
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anxiety. However, there were a few limitations to note. First, despite the sample size
limitation being addressed in Study 2, another possible limitation was the omission of
details of high-risk pregnancy. Women with a previous history of miscarriage or stillbirth are
known to have greater anxieties regarding subsequent pregnancies, both generally and
specifically, in areas such as childbirth and baby concerns (Brisch et al., 2005; Côté-Arsenault
& Dombeck, 2001; Theut et al., 1988). A high-risk pregnancy is a covariate that should be
controlled for in pregnancy-related anxiety analyses. A further limitation was the method of
recruitment through Facebook and Instagram. This approach has been shown to produce
biased samples with participants who are more highly educated and who utilise Facebook
or Instagram (Kosinski et al., 2015). Despite these known limitations, however, the
advantages of this online method (wider reach of participants, convenience) are generally
thought to outweigh the disadvantages.
Additionally, the PRAQ-R as a source of women’s core pregnancy concerns is limited in its
ability to assess fully, pregnancy-related anxiety. Therefore, future replications using a more
comprehensive measure of pregnancy-related anxiety are needed. This limitation is
addressed in Chapter 5.
Conclusion.
This partial replication study addressed methodological limitations in the original work of
Huizink and colleagues conducted in 2004. The results of our studies provide added
confirmation that the contribution of general anxiety and depression to pregnancy-related
anxiety, whether combined or unique, is low. These contributions are consistent with the
relationship of general anxiety and depression to pregnancy-related anxiety (i.e. they are
similar and co-morbid constructs). Given this, the findings here support the conclusion that
pregnancy-related anxiety is a discrete yet contextually tied type of state anxiety.
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Chapter 4 - The Initial Development of the Pregnancy-related Anxiety Scale
The previous chapters have shown the need for the development of a theoretically and
psychometrically sound screening scale for pregnancy-related anxiety. Therefore, to fill this
need, this chapter reports on Study 3, the initial development of the Pregnancy-related
Anxiety Scale (PrAS).
The fact that pregnancy-related anxiety is “directly linked to a woman’s emotional and
physical experiences” of pregnancy makes this a unique and context-specific anxiety
(Guardino & Dunkel-Schetter, 2014b, p. 5). Emotionally, pregnancy-specific fears and
worries (or concerns) can contribute to a woman’s anxiety, evoking an affective reaction
(Guardino & Dunkel-Schetter). Indeed many women describe this period as living “in a state
of ongoing worry” (Bondas & Eriksson, 2001, p. 831). Pregnancy-related anxiety is also
linked the woman’s physical experience of pregnancy. The physiological stress response,
which is based in the nature of anxiety, means anxiety is always accompanied by physical
symptoms (Healey, 2006). Therefore, anxiety by its nature manifests in both the mind (fears
and worries) and the body (physical symptoms) (Guardino & Dunkel-Schetter). Therefore,
theoretically, an effective screening scale needs to tap into both the emotional and physical
experience of anxiety. Consequently, the following section contains a review of the specific
areas of concern of pregnant women. These areas include childbirth, baby concerns, body
image, the hospital and medical staff, motherhood, acceptance of pregnancy and previous
history. Following this, the physical experience of pregnancy-related anxiety (i.e. anxiety
symptoms) is discussed.
Childbirth Concerns
Childbirth is consistently identified as a key concern for pregnant women (Green et al.,
2003; Melender & Lauri, 1999; Öhman, Grunewald, & Waldenström, 2003; Saisto &
Halmesmäki, 2003; Statham, Green, & Kafetsios, 1997). Such is the extent of this area of
concern that fear of childbirth, known as tokophobia, is recognised as a phobia in its own
right (Hofberg & Brockington, 2000)
Melender (2002a) investigated the fears associated with pregnancy and childbirth with a
sample of women in mid to late pregnancy, recruited through various maternity services in
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Finland (N = 329). A structured questionnaire examined the objects, causes and
manifestations of their fears. Specifically, the objects consisted of 24 questions relating to
fears about the course of pregnancy, the baby’s wellbeing, childbirth and postnatal
concerns. The causes consisted of 20 questions related to previous experiences, alarming
information, traits and beliefs. The manifestations of their fears were assessed using 20
items relating to physical symptoms, behaviour, feelings and avoidance.
Factor analysis identified five objects of fears: childbirth, child, and mother’s well-being,
healthcare staff, family life, and caesarian section. Of these, childbirth had the strongest
explanatory power, accounting for close to 20% of the variance. The childbirth factor
included items on pain, prolonged labour, medical interventions during delivery and a
woman’s competence at giving birth. Other factors such as the child’s and mother’s wellbeing and caesarian also contained concerns about childbirth and labour (e.g. problems
arising during and after giving birth and having to undergo a caesarian) demonstrating the
significance of this area of concern. Moreover, the women reported that these fears
manifested as stress symptoms (e.g. crying, sleeplessness, and nervousness) and that they
influenced their daily life with tension and changes to their usual routine. Further, other
women reported that these fears manifested as a desire for a caesarian and other
avoidance-related behaviours.
In a follow-up qualitative analysis, Melender (2002b) noted similar findings with nulliparous
women (N = 20). That is, content analysis of semi-structured interviews identified the causes
of pregnancy fears as uncertainty (e.g. the unknown), knowledge (e.g. lack of knowledge or
poor sources of knowledge), previous negative experiences (e.g. previous complications)
and beliefs (e.g. fear of bad luck). The most commonly reported fears, however, were
encapsulated under the broader domain of childbirth. These included labour pain, harm
during birth, childbirth complications, and even a fear of death. Other women had fears and
worries focused on specific procedures, such as episiotomy, internal examinations, and
forceps delivery. Childbirth has also been identified as a significant area of concern by other
researchers. Storksen et al. (2012), for example, identified 8.8% of a sample of expectant
Norwegian women with anxiety, and of these women, 12% reported a fear of childbirth.
Childbirth, it would seem, is a well-documented and persistent fear for expectant mothers.
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Baby Concerns
As well as the prevalence of childbirth fear, women also express concerns about the
progress of their pregnancy. The Cambridge Worry Scale (CWS) consistently identifies the
possibility that something may be wrong with the baby as one of three significant concerns
of pregnant women. The other two concerns are miscarriage and giving birth (Green et al.,
2003; Öhman et al., 2003; Statham et al., 1997). Indeed, concerns for the unborn baby,
examined both qualitatively and quantitatively are also consistently rated as a pregnant
woman’s main concern (Green et al.; Melender, 2002a; Melender & Lauri, 1999; Statham et
al.).
Statham et al. (1997) examined baby worry longitudinally, with predominantly married (or
living as married) women, both primigravid and multigravid. In their study, the women’s
pregnancy experience was followed from their first hospital visit through to the postnatal
period. In comparison with other pregnancy worries assessed on the CWS, (e.g.
relationships, finances), women consistently scored baby worry higher. For most women,
the level of baby worry was midrange, but for some, it was a major concern, with its course
following a U-shaped curve. This trajectory indicates that these worries are greater in early
and late gestation, possibly due to the mid pregnancy diagnostic tests allaying fears and
worries about the baby’s wellbeing. Moreover, a single woman’s concern for her unborn
child may be greater than a married woman’s, with the status ‘single’ a significant predictor
of fear of bearing a handicapped child (Arch, 2013). The authors attributed this finding to
the possibility of increased anxiety around coping alone with a special needs child.
Notwithstanding this finding, the relevance of baby worries to both married, unmarried,
primigravida and multigravida women demonstrate the significance of this area of concern.
That is, despite the prior experience of pregnancy, women may still worry and fear for the
well-being of their unborn baby. Further, the relevance of this concern is shown by most
existing pregnancy-specific scales assessing baby worry (e.g. I am worried that the baby
could be abnormal, Rini et al., 1999). In fact, in a recent review, baby worry was identified
as a common factor of pregnancy-specific instruments (Evans et al., 2015).
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Body Image Concerns
In addition to concerns for the baby, appearance-related concerns are another common
concern for pregnant women and frequently reported in the literature (Evans et al., 2015).
Appearance-related, or body image concerns (the woman’s internal representation of her
outward appearance Skouteris et al., 2005) relate to the fears and worries women have
about their changing appearance. A woman’s changing body may bring body image
challenges, with some expectant mothers feeling unattractive and struggling with their
body’s new shape and function (Mayo Clinic, 2012). These challenges are not surprising
considering that an expectant woman experiences rapid body changes over a relatively
short period; changes that may require a certain degree of psychological adjustment
(Lederman & Weis, 2011).
The role of body image in pregnancy is complex, with a variety of influential factors. These
include, for example, cross-cultural concerns such as the societal pressure to be slim exerted
in Westernised countries (Fox & Yamaguchi, 1997). This pressure exerts a certain stigma
associated with being overweight and many overweight women hold negative views of
themselves (Fox & Yamaguchi). Another possible influence on body image is a woman’s prepregnancy weight. As previously discussed, women who are overweight before pregnancy
may have less body image concerns in pregnancy as being pregnant relieves the pressure to
be slim and the stigma associated with excessive weight (Fox & Yamaguchi). However, those
women considered to have ‘normal’ pre-pregnancy weight, may be more likely to have body
image concerns than heavier pre-pregnancy women. That is, they may struggle more with
the rapid appearance-related and body shape changes.
Finally, the degree of pregnancy wantedness, which is the extent that the pregnancy is
desired, wanted and planned, is also associated with body image. Unwanted pregnancy,
predicts appearance-related concerns accounting for 17% of the variance in pregnancyspecific anxiety (Arch, 2013). As Arch states, unwanted pregnancy may lead to “greater
resentment and anxiety regarding the weight gain, water retention, and other physical
changes associated with pregnancy that run counter to Western society's ‘beauty’ and
‘thinness’ ideals.” (p. 8). With estimates that 18% of pregnancies are unwanted (Guttmacher
Institute., 2016), body image is likely to be a key area of concern for some women. Indeed,
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body image satisfaction is an important consideration in interventions to improve women’s
antenatal and postnatal psychological health (Downs et al., 2008).
Hospital and Medical Staff Concerns
Although not as predominant as the three previous areas of concern (i.e. childbirth, baby
concerns and body image), hospital and medical staff are also reported as areas of concern
for pregnant women (Guardino & Dunkel-Schetter, 2014b). Sercekus and Okumus (2009),
using semi-structured interviews, examined pregnancy fears in 19 nulliparous women. Apart
from the significant areas of concern subsumed under childbirth (i.e. pain, fear of problems
developing during childbirth, death, internal examinations, stitches) the attitudes of
healthcare staff were identified as a source of concern. Most women in this sample were
afraid of the healthcare staff based on anecdotal evidence that they were rude to women in
labour. Further, these staff and hospital concerns included a lack of support and being yelled
at during childbirth. Öhman et al. (2003), in their sample of 200 primiparous women,
predominantly in mid pregnancy (mean gestation 28 weeks), used an open-ended question
to identify additional pregnancy worries beyond the scope of the CWS. Of these additional
worries, maternity services were also reported as a common concern. Included were
concerns for the hospital being overbooked, the staff too busy and the guarantee (or lack
of) medical safety. These studies demonstrate that trust and relationships with medical staff
are also central areas of concern for parturient women.
Motherhood Concerns and Acceptance of Pregnancy
Motherhood and acceptance are two key developmental tasks of pregnancy (Hart &
McMahon, 2006; Lederman et al., 1979). Pregnancy-specific anxiety is strongly related to
greater negative expectations about motherhood and the motherhood role (Hart &
McMahon). This association is unsurprising considering that identification with the
motherhood role requires a certain amount of psychological adjustment. This adjustment
includes adapting to role changes (i.e. becoming a mother) and changes in how a woman
may view herself (e.g. seeing herself as a woman without a child to a woman with a child)
(Lederman et al.). The way a woman thinks about her baby and the mothering role is central
to the formation of her maternal identity, which is a fundamental task of a woman’s positive
psychological adjustment to pregnancy (Hart & McMahon). Therefore, motherhood
101

concerns are not just postnatal in nature. In fact, maladaptive cognitions about
motherhood, for some women, are present before the baby is even born (Hart &
McMahon).
Identification with the motherhood role is also associated with a woman’s acceptance of her
pregnancy (Lederman & Weis, 2011), another key developmental task of expectant women.
Similar to motherhood, acceptance is about a woman coming to terms with her new role as
a mother (Lederman & Weis). The less acceptance a woman has of her pregnancy, the
greater her fears of helplessness, loss of control and fear of the unknown (to name just a
few). These are all relevant fears cited by women in relation to childbirth. Less acceptance
of pregnancy is also associated with unplanned pregnancy. With close to 50% of pregnancies
unplanned (but not necessarily unwanted, Guttmacher Institute., 2016), it is likely that some
women may struggle with acceptance.
A Woman’s Previous History
The final consideration in regard to a pregnant woman’s concerns is the previous history of
the woman. The importance of a woman’s history is evident when considering the intimacy
involved in pregnancy and childbirth. This intimacy may be anxiety provoking for some
expectant mothers who are sexual abuse survivors. With 36% of pregnant women estimated
as sexual assault survivors, this is likely to be a major area of concern for some women
(Leeners et al., 2016; Nerum et al., 2013).The possible effect of sexual assault is fear of
childbirth and other associated factors. That is, women with a sexual abuse history
experience birth more negatively, and report intense fear of delivery considerably more
frequently (25% cf. 5%, p < .01) than controls. These women also fear internal examinations
(54% cf. 28%), nakedness (59% cf. 28%) and the presence of male staffers (55% cf. 19%)
(Leeners et al.).
Moreover, pregnancy and childbirth, as well as other related procedures (i.e. internal
examinations), may remind survivors of the prior assault and associated powerlessness of
abuse (Kitzinger, 1992). Leeners et al. (2016) noted that for a large proportion of women
(41%), memories of the abuse disturbed the process of delivery. Further, the previous
history of assault or other traumatic experiences can result in detachment during childbirth
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(Zambaldi et al., 2011). Despite the absence of recent research in this area, this area is
deserving of consideration in the scale development that is the subject of this dissertation.
Anxiety Indicators
In addition to these specific areas of concern, women may also experience physical
symptoms of anxiety. Anxiety is always associated with the manifestation of somatic
symptoms (Healey, 2006) and the lack of physiological anxiety indicators (e.g. feeling
panicked, on edge or irritated) is a noted limitation of most existing scales. Admittedly,
some pregnancy-specific scales are used in conjunction with general anxiety measures (e.g.
State Trait Anxiety Inventory, STAI), to address this limitation. While this provides a more
comprehensive assessment, both scales (general anxiety and pregnancy-specific) are rarely
assessed as a unitary construct. Furthermore, given the inconsistency of this practice, most
assessments reported in the research literature seemingly lack commensurability.
To add further complexity to this issue, some anxiety indicators (used in current scales) are
ambiguous for pregnant women. This ambiguity stems from many common experiences of
pregnancy (i.e. nausea, vomiting and breathlessness), also being common symptoms of
anxiety. This commonality may result in the positive scoring of some items that are not
necessarily indicative of anxiety (e.g. sleep disturbance, Matthey & Ross-Hamid, 2011).
Therefore, including clear and unambiguous indicators of both the woman’s emotional and
physical symptoms of anxiety are important in the development of an effective screening
scale.
Antecedents of pregnancy-related anxiety
The review above helps to provide an understanding of the characteristics of this unique
anxiety. In addition to considering the fears and worries commonly reported by pregnant
women , understanding the upstream predictors (i.e. antecedents) is also important. This
provides not only an understanding of this anxiety type but also the factors that may place
women at risk. However, despite this relative importance, the research evidence regarding
the aetiology and risk factors for pregnancy-related anxiety is best described as emerging. In
2012, Dunkel-Schetter and Tanner (p. 145) stated that the “nature of this concept
[pregnancy-related anxiety] has not yet received sufficient attention to be fully explicated”.
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This status of emerging is likely due to pregnancy-related anxiety previously considered and
examined as a component of stress rather than an anxiety in its own right. Subsequent to
Dunkel-Schetter and Tanner‘s review, and consistent with emerging evidence, other
researchers have specifically examined the construct pregnancy-related anxiety and its
antecedents and risk-factors. To formulate an understanding of the aetiology and risk
factors for pregnancy-related anxiety, a review of these subsequent studies is provided
below.
Westerneng et al. (2017) with a large sample of women from the Netherlands with low-risk
pregnancies (N = 4513) examined the associated risk factors for pregnancy-related anxiety
(assessed with the PRAQ-R). Significant odds ratios for increased pregnancy-related anxiety
were noted for parity (OR = 2.33, nulliparous more likely to have pregnancy-related anxiety
than multiparous), ethnicity (OR ranging from 1.73 to 3.47, other nationalities more likely to
have pregnancy-related anxiety than Dutch), anxious or depressed mood (OR = 3.29) and
unplanned pregnancy (OR = 1.43). No significant associations, however, were found for age,
education level, marital status, or socioeconomic status. These non-significant results may
be due, however, to an over-representation of women in the sample who were married
(98.4% married), older (90.5% older than 25), highly educated (47.7% with a bachelor
degree or above) with medium to high socioeconomic status (72.6%).
Blackmore et al. (2016) examined 345 (age range 19–34) low-income, ethnically diverse
pregnant women. These women, assessed at 20 and 32 weeks gestation, had no current
alcohol abuse or current/ past diagnosis of mental disorders. A revised PRAQ-R (number of
items = 7) containing two subscales, (PrA-Child, childbirth-related concerns and PrA-Self,
appearance-related concerns) assessed pregnancy-related anxiety. A structured diagnostic
interview (Structured Clinical Interview for DSM-IV) the Penn State Worry Questionnaire
(PSWQ) and STAI were utilised to assess for what the authors called conventional anxiety.
Parity, they found, was strongly associated with pregnancy-related anxiety more so than
conventional anxiety in mid-pregnancy. In fact, parity was associated with both PrA-Child at
20 weeks and PrA-Self at 20 and 32 weeks. No significant associations were found for
conventional anxiety. Associations for other demographic variables (i.e. race, miscarriage,
age, age at first pregnancy, education) were also noted, but these findings are best
described as mixed. For instance, PrA-Child was associated only with race at 20 weeks. PrA104

Self, however, was related to age at both 20 and 32 weeks and miscarriage and age at first
pregnancy (20 weeks) and education (32 weeks). There were no significant associations
between marital status for either PrA-Self or PrA-Child. Notwithstanding these mixed
findings, for the conventional measures, no significant associations were found for any of
the demographic variables. Apart from demonstrating the associated variables these results
also show that for this measure of pregnancy-related anxiety, the external correlates differ
to those of the measure of conventional anxiety.
Arch (2013) investigated the potential predictors of pregnancy-related anxiety with a
sample of 311 English speaking women (M = 27.47, SD = 5.97, age range 18–47). Similar to
Blackmore et al. (2016), these researchers also utilised the PRAQ-R, however, all three
subscales were utilised. The T-ACE, which screens for prenatal alcohol use, together with
the STAI for state and the Prime Health Questionnaire for general anxiety were also
employed. The overall significant predictors of pregnancy-related anxiety were parity (β = 4.88, p<.001), pregnancy wantedness (β = -2.59, p=.05), state anxiety (β = 0.33, p <.001) and
general anxiety (β = 2.19, p<.001). Examination of the separate PRAQ-R subscales showed
income (β = 0.49), parity (β = -4.06), and general anxiety (β = 0.96) were predictors of Fear
of Giving Birth. Fear of Bearing a Handicapped Child was predicted by ethnicity (β = -1.53)
marital status (β = -1.24), and state and general anxiety (β = 0.96, β = 0.98, respectively).
Pregnancy wantedness (β = -1.55) and state anxiety (β = 1.03) both predicted the PRAQ-R
subscale Concern about One’s Appearance.
Rini et al. (2006) investigated social support effectiveness in a longitudinal study into
maternal adjustment to pregnancy. In this study, they assessed 176 pregnant women, half
of which were nulliparous (M = 30, age range 18–42) for state anxiety (STAI) and pregnancyspecific anxiety (PRT). Over three assessments (18–20 weeks, 24–26 weeks and 30–32
weeks), they noted that women with more perceived social support had less prenatal
anxiety mid-pregnancy. Other socio-demographic variables, such as income, Latina ethnicity,
and parity were also correlated with pregnancy-related anxiety and hypothesised to predict
this anxiety type.
Lee et al. (2007) examined, longitudinally, the risk factors for antenatal anxiety and
depression across different pregnancy stages with a sample of 335 (M = 31.0, SD = 4.8)
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pregnant women. The HADS was used to assess antenatal anxiety with logistic regression
identifying younger age, history of drinking or smoking, low-income, parity to be all
associated with a significant increase in the likelihood of anxiety in pregnancy across various
points in time. Rubertsson, Hellström, Cross, and Sydsjö (2014) also utilised the HADS with
916 Swedish pregnant women (M = 29.0, age range = 16–43). In addition, they asked
women to comment on the impending birth, preferred delivery method and other
demographic variables. Moderate anxiety was associated with negative thoughts about
birth (OR = 2.7, CI(95) = 1.2–5.9), pronounced fear of birth (OR = 3.0, CI(95) = 1.9–4.7) and
preference for a caesarean (OR = 1.7, CI(95) = 1.0–3.3). Multiple regression analyses
examined the unique contributors with the predictors (e.g. feelings about the birth, mode of
delivery and other demographic variables) explaining 16% of the variance in the HADS
scores. The largest contributor to the variance was a history of anxiety (β = 0.17). Age (β =
0.14), feelings about the birth (β = 0.13) and fear of birth (β = 0.12) also all made
“statistically significant, unique and meaningful contributions to the impact of anxiety
during early pregnancy” (p. 224).
Sexual abuse has been called an underestimated factor in perinatal care (Leeners,
Neumaier-Wagner, Quarg, & Rath, 2006). Considering the intimate nature of
pregnancy/childbirth which focuses on body areas typical of sexual activity; pregnancy and
childbirth may well be anxiety provoking for some sexual abuse survivors (Leeners et al.,
2016). Leeners et al. investigated the influence of sexual abuse history on childbirth
experiences. They compared 85 women with child sexual abuse history with 170 controls
(no abuse history). Compared to the controls, women with sexual assault history reported
more frequent intense fear of delivery, specific to certain features of delivery (such as
internal examinations and loss of control, 24.7 cf. 5.3%, p<.01). These women also
experienced longer delivery and were more likely to be preterm. Further, memories of the
abuse disturbed delivery in 41.2% of the women with a further 9.7% reporting this was the
first time the memories had re-appeared since childhood. While research in this area has
been less specific to pregnancy-related anxiety and more focused on the fear of childbirth,
this is still an area worthy of consideration in the aetiology of this anxiety. Fear of childbirth
is a core feature of pregnancy-related anxiety, and therefore a history of abuse may well be
a significant antecedent. Further sexual assault history is associated with various health-risk
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behaviours during pregnancy (e.g. smoking alcohol) as well as depression, stress/anxiety
(see, Leeners, Richter-Appelt, Imthurn, & Rath, 2006 for a review). It is conceded however
this is an area requiring further investigation.
The final topic of this review about risk factors for pregnancy-related anxiety is a high-risk
pregnancy. The balance of evidence suggests that women with a history of miscarriage,
stillbirth and other previous outcomes (e.g. abortion, preterm birth) are more likely to have
increased pregnancy-related anxiety. Shapiro et al. (2017) examined pregnancy history (e.g.,
preterm birth, miscarriage, and stillbirth) and its association with pregnancy-related anxiety
(using the PSAS) and depression across all three trimesters (early, mid and late pregnancy).
Multiple regression analyses showed that previous stillbirth was associated with increased
pregnancy-related anxiety. After adjusting for confounding variables (e.g., ethnicity,
smoking), however, only late pregnancy remained significant (β = 0.40, p = 0.03 CI(95) =
0.05–0.74). For miscarriage, similarly, after controlling for possible confounds only early
pregnancy remained significant (β = 0.11, p=.01, CI(95) = 0.03–0.18). This finding is
consistent with the notion that as the pregnancy progresses, the likelihood of miscarriage
decreases thus reducing associated anxieties. For women with a previous live preterm birth,
after controlling for other variables, there were no significant associations. Associations for
live term births (β = -0.13 for all trimesters) and elective abortions (ranging from β = 0.09–
0.13) were significant across all three trimesters but not as strong as those for stillbirth.
Tsartsara and Johnson (2006) similarly found that women with a previous miscarriage had
significantly higher pregnancy-specific anxiety in early pregnancy than women with no
miscarriage history. However, for these women, their pregnancy-related anxiety decreased
by late pregnancy. Hunter, Tussis, and MacBeth (2017), in their meta-analysis similarly
found women with previous perinatal loss associated with greater anxiety (d = 0.69) and
depression (d = 0.22) but no association was evident for stress (d = 0.002). These findings
are consistent with the results of other similar research (Bergner, Beyer, Klapp, & Rauchfuss,
2008).
It is acknowledged that associations between pregnancy-related anxiety and these risk
factors alone cannot suggest nor determine causality. However, taken together, they
provide accumulating evidence of the antecedents of pregnancy-related anxiety. Further,
reverse causality can be considered unlikely as in many cases the correlate precedes the
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anxiety (e.g. anxiety causes age, marital status, parity). However, it is acknowledged that the
existence of a third variable and mediating relationships cannot be completely excluded.
An interesting finding in relation to these studies is ethnicity. Ethnicity, regardless of the
native sample, in most cases was associated with pregnancy-related anxiety. Westerneng et
al. (2017) theorised that this might be due to ethnic minorities experiencing greater anxiety
due to factors such as socioeconomic status and cultural differences. Further, being unable
to speak the native language may make it more difficult for the pregnant woman to access
care and support. In addition to ethnicity, parity was also a consistent association. That is,
nulliparous women are more likely to have elevated pregnancy-related anxiety than
multiparous women. The finding that parity is associated with pregnancy-related anxiety
may be due to first time mothers being more vulnerable to experience pregnancy-related
anxiety because they cannot rely on previous experience. Therefore the fear of the
unknown could be greater for them (Westerneng et al., 2017).
As can be seen by this review, the potential risk factors and antecedents of pregnancyrelated anxiety are varied. In addition to parity and ethnicity discussed above, factors such
as a women’s mental health (i.e. anxious/depressed mood), the acceptance of the
pregnancy (i.e. pregnancy wantedness/unplanned pregnancy) socioeconomic factors (i.e.
social support/ income) and history (i.e. previous abuse/miscarriage/stillbirth) may well
contribute to the likelihood that a women will experience pregnancy-related anxiety. These
potential antecedents emphasize the distinct characteristics of this anxiety type. That is,
many of these risk factors are unique to the experience of pregnancy, therefore they
highlight the contextual nature of pregnancy-related anxiety. Further, an understanding of
these potential risk factors provides possible early invention opportunities for women
considered at risk.
Aims of Study 3
In light of the above, this chapter reports on the first stage of the development of the PrAS.
According to Clark and Watson (1995, p. 310), scale construction starts with the
development of a “precise and detailed conception of the target construct.” Similarly, Miller
et al. (2010) state that a clear and unambiguous definition is integral to the process of
construct validation. It follows then that defining pregnancy-related anxiety is foundational
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to the development of the PrAS. However, for pregnancy-related anxiety, there is a lack of
consensus concerning its definition. This absence of a consensus has potentially contributed,
in the past, to pregnancy-related anxiety being equated with state anxiety, anxiety disorders
or personality traits (Guardino & Dunkel-Schetter, 2014b; Zelkowitz & Papageorgiou, 2012).
Therefore, the first aim of this study was to provide a theoretical and empirical definition for
pregnancy-related anxiety. This definition served as a basis for the development of the item
pool. The second aim was to develop and refine the item pool. This was done in consultation
with an Expert Review Panel (ERP), and statistical analyses such as principal components
analysis (PCA) and structural equation modelling (a method of confirmatory factor analysis).
Method
The methodology employed for this scale development followed Clark and Watson’s (1995)
recommendations for scale development. These recommendations include clearly
conceptualising the construct of interest, an over-inclusive item pool with careful item
wording, and reliability and validity assessment.
Expert Review Panel
The ERP was convened to assist in the scale development. Specifically, the ERP was asked to
contribute to refining the item pool and reviewing the test specifications. Charles Sturt
University (CSU) Higher Research Ethics Committee (HREC) granted ethics approval
(Protocol No. 2014/135). The ERP members were selected to obtain a good cross-section of
representation of experts in different fields integral to the scale’s development. Attached as
Appendix C is the letter of invitation to the ERP. Of the 45 letters sent, seven acceptances
were received resulting in an ERP consisting of researchers in the field of pregnancy-related
anxiety, psychometrics and, antenatal care. The ERP also included perinatal psychologists,
psychiatrists, and midwives. Specifically, the ERP consisted of the following people7:

7



Professor Phillip Boyce, Professor of Psychiatry, University of Sydney, NSW



Professor Bryanne Barnett, St John of God, Raphael Centre, Blacktown, NSW



Professor Graham Tyson, Psychologist and Psychometrician CSU, Bathurst, NSW

Names are published with permission.

109



Dr Heather Rowe, Faculty of Medicine, Nursing and Health Sciences Monash
University, VIC



Dr Ian Harrison, Perinatal Psychiatrist, Karitane, NSW



Dr Sunitha Job, Psychologist, Karitane, NSW



Mrs Joanne Bourne-Lawrence, private midwife, Orange NSW.

Defining Pregnancy-related Anxiety
As previously stated, there is a historical lack of consensus in the literature on defining
pregnancy-related anxiety (Côté-Arsenault & Dombeck, 2001). Indeed, it would seem there
are some views that pregnancy-related anxiety is just general anxiety experienced in
pregnancy. This view, however, potentially may lead to erroneous assumptions that scale
selection can be based on personal preference alone (Keedwell & Snaith, 1996). In an effort
to address the lack of consensus on the definition, this scale construction begins with the
formulation of a definition for pregnancy-related anxiety.
Anxiety is a broad term and encompasses a wide variety of anxieties. These types range
from generalised anxiety (i.e. state and trait anxiety) to specific and clinically diagnosed
Diagnostic and Statistical Manual (DSM) anxiety disorders (e.g. Generalised Anxiety
Disorder (GAD), panic disorder). In addition to DSM anxiety disorders, other more specific
anxiety types exist. These include geriatric anxiety, for example, a certain anxiety
experienced by older people (Pachana et al., 2007). Further, maths anxiety, specific to
mathematics, also exists (Wigfield & Meece, 1988). Both geriatric anxiety and maths anxiety
have specifically developed anxiety scales that recognise the unique characteristics and
situational aspects of the population of interest (i.e. older people and those exposed to
mathematics). These scales, in turn, assess individual and context-specific concerns (e.g. I
dread doing math). To these specific anxieties, pregnancy-related anxiety is added, an
anxiety experienced by expectant mothers, and characterised by pregnancy-specific fears
and worries (Rini et al., 1999).
In defining pregnancy-related anxiety, it is important to state how this anxiety relates to
other similar constructs (Miller et al., 2010). Two constructs closely related to anxiety are
fear and worry. Specific fears underlie anxiety, with most research into specific anxieties
also examining the associated or underlying fears (see Levin, 1991; Melender, 2002a;
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Standley et al., 1978 for examples). Worry, considered the cognitive component of anxiety,
is also closely related (Austin et al., 2007). Worry’s centrality to anxiety is evident by most
anxiety scales assessing worry (e.g. GAD). Therefore, given that both fear and worry are
integral to pregnancy-related anxiety, it is important to include these concerns as part of the
definition.
Identifying the specific fears and worries of pregnant women is challenging, as different
women face unique challenges, come from diverse backgrounds, and dependent on the
stage of pregnancy, may have different fears and worries. Moreover, not all expectant
women will experience all these concerns, all the time. The literature review in Chapter 2
provided a good foundation of these principal areas of concern for most expectant mothers.
These areas were therefore classified into seven broad domains: Course of Pregnancy,
Mother’s Wellbeing, Child’s Wellbeing, Healthcare and Hospital Staff, Changes in Family Life,
and Motherhood. Based on these domains and the ERP’s input, the following definition was
proposed:
Pregnancy-related anxiety is a contextually tied type of state anxiety
encompassing a woman’s fears and worries specific to the course of
the pregnancy, childbirth, the wellbeing of herself and the baby,
hospital, and healthcare staff, changes associated with a woman’s
appearance, family life and the upcoming role of motherhood.
This definition extends on previous definitions by encapsulating the diversity of pregnancyrelated fears and worries. The definition also addresses the limitations of previous
definitions that included circularity, that is, defining anxiety as anxiety (see, Fairlie et al.,
2009). Moreover, other limitations, such as the definition being too narrow (e.g. CôtéArsenault & Dombeck, 2001; Orr et al., 2007) or having too broad a scope (e.g. Blair et al.,
2011) are addressed. The proposed definition thus acknowledges the contextual nature of
pregnancy-related anxiety (as others previously have, for example, Rini et al., 1999) and the
broadness of the specific concerns, but importantly does not circularly define anxiety.
The Concept of Pregnancy-related Anxiety
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According to Blackmore et al. (2016, p. 252) “pregnancy-related anxiety does more than
describe the content of pregnant women’s worries; … it is proposed as a distinct clinical
entity”. As previously stated; pregnancy-related anxiety is akin to state anxiety and
therefore can range from a shorter transient affective state to a longer term and more
pathological anxiety. However, when anxiety is experienced to the point that it interferes
with daily functioning, it is characterised as pathological.
To clarify the concept of pregnancy-related anxiety further, Bayrampour et al. (2015)
conducted a concept analysis to define the key characteristics of pregnancy-related anxiety.
This analysis, completed through an extensive literature search of more than 8000 titles,
identified the attributes, dimensions, antecedents, and consequences of pregnancy-related
anxiety. Three critical attributes were identified: affective responses (emotions such as fear
of unknown, nervousness, irritability, mood swings, short temper, panic, discomfort),
cognitions (excessive and specific worry, preoccupation, strange ideas, racing thoughts) and
somatic symptoms, (related physical symptoms such as sleep disturbance, fatigue,
autonomic arousal). These attributes are consistent with the contextual nature of
pregnancy-related anxiety which is linked to the woman's emotional and physical
experience of pregnancy, as stated earlier (Guardino & Dunkel-Schetter, 2014a).
In addition, nine dimensions of pregnancy-related anxiety were identified: fetal health, loss
of fetus, childbirth, mother’s well-being, body image, parenting, or care for the child, health
care related, financial, and family and social support. These dimensions are also consistent
with our above review and further demonstrate the breadth of concerns that pregnant
women may have. In addition to the dimensions, Bayrampour et al. (2015) identified three
antecedents:- a real or anticipated threat to pregnancy or its outcomes (perception of highrisk pregnancy) self-doubt about one's ability and capacity to cope with the threat (need for
control) activation of cognitions to evaluate various scenarios resulting in uncertain outcome
or an uncontrolled situation (closely related to worry and both an attribute and antecedent).
These antecedents are also consistent with our model and review of the antecedents of
pregnancy-related anxiety (Chapter Two).
Finally the identified consequences of pregnancy-related anxiety were: negative attitudes
and difficulty concentrating (impatience, distress, poor concentration, indecisive), excessive
reassurance-seeking behaviour (obsessive counting of fetal movements, frequent calls to
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health care provider, requests for add tests i.e. ultrasounds) and avoidance behaviours
(withholding attachment to baby, depersonalisation, avoiding certain medical procedures).
Again, these consequences are consistent with our review of adverse outcomes associated
with pregnancy-related anxiety also in Chapter Two.
Bayrampour et al. (2015) analysis provides further clarity to the construct pregnancy-related
anxiety. As can be seen, their identified attributes, dimensions, antecedents, and
consequences are consistent with our prior reviews and demonstrate not just the
downstream sequelae of this anxiety but also the upstream predictors. Further, the
attributes and dimensions serve to show the distinctiveness and breadth of this anxiety
type.
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Pregnancy-related Anxiety Domains
Following the formulation of the definition, a comprehensive literature review, including
both qualitative and quantitative studies, was completed (as detailed in Chapter 2). This
review formed the basis for the initial item pool. The scale items were formulated either de
novo or adapted from existing scales.8 The resultant item pool consisted of 217 items.
Attached as Appendix D is the complete item pool. Included in the pool were items with
high face validity (e.g. I am worried that I might lose this baby, I am afraid I may die in
childbirth) and also items designed to tap into a woman’s underlying concerns such as selfesteem (e.g. I have a strong sense of who I am), which is related to poor body image and
fear of childbirth (Lederman & Weis, 2011; Saisto & Halmesmäki, 2003).
The inclusion of these indicators resulted in the final pool having a good representation of
the universe of potential indicators (Cronbach & Meehl, 1955, p. 282). This, however, meant
that the item pool included items “ultimately … shown to be tangential or even unrelated”.
This approach was intentional and acknowledges that statistical analyses can identify weak
and unrelated items but cannot identify items that should have been initially included (Clark
& Watson, 1995, p. 311).
Following the creation of the pool, the items were categorised into seven domains
consistent with the definition. An additional eighth domain, Anxiety Indicators, was also
included to address previous limitations related to a lack of physiological indicators in
current scales. Table 12 presents the eight domains and the specific areas of concern they
encompass.

8

Please note: no copyrighted scales were used in this process.
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Table 13
Pregnancy-related Anxiety Domains and Specific Areas of Concern
Domain

Specific areas of fear and worry

Course of
Pregnancy

Medical: miscarriage, pregnancy complications, losing the baby
Progression: pregnancy not progressing normally, problems with the baby’s development, early labour, bringing pregnancy full term
General: being pregnant, having the baby, coping with birth
(Melender & Lauri, 1999; Rini et al., 1999; Sercekus & Okumus, 2009; Statham et al., 1997)

Childbirth

Process: pain, childbirth, the unknown (especially relevant to primigravidas), being harmed during birth
Coping: loss of control, bodily endurance, emotional stability, loss of emotional control, helplessness, ‘not doing it properly,’ being unable to
give birth, loss of self-esteem
Medical: difficult birth, large baby, prolonged labour, ruptures, episiotomy, caesarian, dying during birth, something going wrong,
developing medical problems/complications
(Bondas & Eriksson, 2001; Huizink et al., 2004; Lederman & Weis, 2011; Levin, 1991; Melender & Lauri, 1999; Rini et al., 1999; Sercekus &
Okumus, 2009; Statham et al., 1997; Wadhwa et al., 1993)

Mother’s
Wellbeing

Wellbeing: changes in mothers’ mood, adequate self-care, own health
Appearance: regaining figure/weight gain, being unattractive
(Bondas & Eriksson, 2001; Huizink et al., 2004; Melender & Lauri, 1999; Statham et al., 1997)

Child’s
Wellbeing

Birth: fears about harm during delivery
Development: having a sick or disabled baby
(Bondas & Eriksson, 2001; Côté-Arsenault, 1995; Huizink et al., 2004; Melender, 2002a; Rini et al., 1999; Statham et al., 1997; Wadhwa et al.,
1993)

Healthcare
Staff and
Hospital

Staff: unfriendly doctors and nurses, being left out of decision-making, asking silly questions
Support: being alone during childbirth/in hospital, going to hospital
Procedures: internal examinations, invasive procedures, being restrained immobilised (particularly relevant to sexual abuse history),
Logistics: not leaving in time for the hospital, husband/partner not present at birth.
(Levin, 1991; Melender, 2002b; Melender & Lauri, 1999; Sercekus & Okumus, 2009; Statham et al., 1997; Wadhwa et al., 1993)
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Domain

Specific areas of fear and worry

Changes in
Family Life

Relationships: sexual problems, health of someone close, changes in relationships with husband/partner, relationship problems
Career: Career changes (motherhood career conflict), problems with employment, financial problems
(Bondas & Eriksson, 2001; Lederman & Weis, 2011; Melender, 2002b; Sercekus & Okumus, 2009; Statham et al., 1997; Van den Bergh, 1988;
Wadhwa et al., 1993)

Motherhood

Childcare: childcare/child-rearing problems, not being a good mother,
Coping: coping with a new baby
Acceptance: is pregnancy planned/wanted
(Bondas & Eriksson, 2001; Lederman & Weis, 2011; Melender & Lauri, 1999; Öhman et al., 2003; Rini et al., 1999; Statham et al., 1997)

Anxiety
Indicators

General signs and symptoms of anxiety: these have been selected to ensure they are unambiguous for parturient women
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Refinement of the Item Pool
The next stage focused on refining the item pool and developing the test specifications. As
previously detailed, the initial item pool (N = 217) was organised by domain and specific
areas of concern. For instance, the domain Course of Pregnancy included the specific
concerns relating to Pregnancy Fears, and the Motherhood domain included Acceptance of
Pregnancy. This approach ensured the inclusion of adequate items for each content area.
The ERP members were provided with instructions about the review of the items and the
test specifications. Attached as Appendix E is the ERP instructions. Comment was also
sought from the panel on all items in the pool. In particular, the ERP was asked to review
each item and domain regarding content and face validity, the relevance of each item, item
wording, item clarity, appropriateness of language (simplicity and reading level), and item
redundancy. Input into the test specifications (e.g. item response format, item-scoring rules)
was also sought from the panel. The ERP completed the review independent of each other.
Following the ERP’s review of the item pool, each indicator was further reviewed and
modified based on the panel's comments. This review resulted in the addition of items as
suggested by ERP members. For instance, two items relating to being harmed during birth
were added to the area Process of Labour (Childbirth domain) as this topic was not
considered adequately represented. Other items were removed due to over duplication or
the item not being considered a good indicator of the relevant domain. For instance, I feel I
am a confident person, was not seen as relevant to Coping in the Childbirth domain.
Further, some items were changed based on ERP recommendations. These included, for
example, poorly worded phrases such as ‘lose this baby,’ which was modified to ‘miscarry’,
as this wording is more precise and commonly used. Further, one item, I am afraid that the
pain of the contractions will cause me to lash out, was removed as the expression lash out
may not be well known. Figure 3 illustrates the total number of items removed, retained,
added, and changed based on this review. The revision resulted in a revised scale of 150
items.
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Original Item
Pool n=217

Items retained
n = 139

New items
added n = 11

Items removed
n = 78

Good (45)

Good (8)

Poor (8)

Poor (30)

Change/retain
(24)

Change/retain
(5)

Mixed (48)

Mixed (23)

No Comment
(14)

No Comment
(12)

Figure 3. Revised item pool, N = 150.
Note: Good = consensus that item was good. Poor = consensus item was poor. Change/retain = changes
recommended to retain the item. Mixed = mixed opinions on the item. No Comment = no comment was
offered.

Following this review, this author conducted a second item revision. This reexamination was
based on Clark and Watson (1995) and DeVellis’s (2003) criteria for item creation. A specific
checklist was devised, and each item and domain were cross-checked to this list. Table 13
presents the checklist. As can be seen, the list focuses on item clarity and conciseness and
includes considerations such as, is the language simple, direct and appropriate for all
reading levels, and have colloquialisms and familiar language been avoided.
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Table 14
Checklist for the Item Revision
1. Are all the items written to ensure variability in responding? e.g. don’t include items like
Sometimes I am happier than other times as this could apply to everyone
2. Are complex or double-barrelled items avoided? These items assess more than one
characteristic. e.g. I never drink and drive for fear I might be stopped by police. This
confounds the occurrence and non-occurrence of the behaviour as someone may avoid
drink driving for other reasons but cannot answer
3. Avoid ambiguity of wording
4. Reading difficulty. Avoid long sentences and words equated with higher reading levels
5. Avoid ambiguous pronoun references. e.g. Murderers should not seek pardons from
politicians because they are the scum of the earth. It is unclear who the scum of the earth
is. Misplaced modifiers create ambiguities
6. Do broader content areas have more items than narrower content areas?
7. Is the language simple, direct and appropriate for all reading levels (from modest
education levels)
8. Have trendy expressions been avoided? These become easily become outdated
9. Have colloquialisms and familiar language (to specific subcultures) been avoided?
10. Are each domain/subscale adequately represented in the item pool. More than 1-2 items
recommended. The proportion needs to be proportional to the importance of the content
to the target construct

After this revision, additional items were discarded mainly for repetitiveness and overlap
between subscales. In fact, one domain, Child’s Wellbeing, was removed. This deletion was
considered necessary as the questions in this domain were found to be redundant, with a
large number of duplicate indicators in other domains. For example, items in the Child’s
Wellbeing domain focused on harm to the baby during birth, which overlapped with items
in the Childbirth domain. Moreover, items concerned with having a sick or disabled baby
were considered to be adequately covered under the Course of Pregnancy.
Finally, items were assessed to ensure a proportionally correct representation for each
domain. For example, childbirth and pain are considered major areas of concern requiring
greater representation compared to concerns about the spouse/partner coping. While fears
and worries about a husband or partner coping are relevant concerns, these are perhaps a
‘lesser’ fear requiring fewer items (see Statham et al., 1997, for example). This revision
resulted in a revised item pool (N = 108) as seen in Figure 4. Attached as Appendix F is the
full item pool.
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Domains

Subscales

Unborn baby (10)

Harm to baby
Anbormaility
Stillbirth

Pregnancy fears
(8)

Miscarriage
Going full term
Medical issues

Childbirth/pain
(15)

Contractions
Pain
Labour

Complications (8)

Baby being harmed
Tearing/ruptures
Stitches

Helplessness/
esteem (14)

Loss of control
being helpless

Self care (2)

Looking after self

Appearance (8)

Weight
Permanent
changes

Staff/Support (8)

Staff friendly
Husband present

Procedures (8)

Internal exams
Interventions

Logistics (2)

Getting to the
hospital

Sexuality/
relationships (4)

Changes to
relationships

Course of
Pregnancy

Childbirth

Mother's
Wellbeing

Revised scale N =
108

Item content

Healthcare Staff &
Hospital

Changes in Family
Life
Career/finances
(4)

Juggling
career/motherhood
Financial concerns

Childcare/coping
(8)

Caring for the baby
Being a mother

Acceptance (3)

Accepting new role

Motherhood

Physiological

Figure 4. Revised item pool, N = 108.

General (6)
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The ERP also provided general comments on the proposed items. Of particular interest were
comments regarding distinctions between items for primigravida and multigravida women.
This distinction is particularly pertinent given that some fears are more highly represented
in nulliparous women. In fact, baby worry is greater in women who have never experienced
pregnancy before, with the exception of women with previous unsuccessful pregnancies
(Statham et al., 1997). Further, nulliparous women often cite the fear of the unknown as a
cause of fears about pregnancy (Melender, 2002b; Sercekus & Okumus, 2009). Therefore,
consideration of these factors was meaningful. Questions worded specifically for
primigravida women (i.e. I am anxious about the delivery because I have never experienced
one before) have been shown to have poorer internal consistency reliability in multigravida
samples (Huizink et al., 2016). However altering such questions to be relevant to both
primigravida and multigravida women (i.e. I am anxious about delivering) does not affect
the reliability of the overall scale (Huizink et al.). Given this, any such items were amended
to be relevant to both primigravida and multigravida women.
Test Specifications
Following item pool development, test specifications were next considered. The most
commonly used response formats include Likert-type, dichotomous, visual analogue,
checklists and forced choice. Of these, Likert-type and dichotomous were proposed to the
ERP as the most viable options for pregnancy-related anxiety. The other options (i.e. visual
analogue, checklists and forced choice) were seen respectively as laborious to score, prone
to response bias and, ipsative (Clark & Watson, 1995). Further, pregnancy-related anxiety is
consistent with a dimensional model, that is, differentiation of respondents is on the level of
pregnancy-related anxiety. Therefore, a dichotomous response format for a screening scale,
which only allows for the presence or absence of the indicator, is not an optimal choice.
Given the above considerations, the ERP endorsed a Likert-type response format.
Finally, a four-point rating scale (1 = not at all, 2 = occasionally, 3 = quite often, 4 = very
often) was proposed to the ERP. An even number of response choices was preferred as it
provided no middle ground for participants to respond as an alternate don’t know category
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(Kulas & Stachowski, 2009). Further, fewer options offer simplicity and quicker completion,
which are key considerations given the time constraints of many clinical and research
settings. Further, having extra response options does not always afford greater reliability or
validity (Clark & Watson, 1995). These options were all endorsed by the ERP.
Participants
As previously detailed in Chapters 2 and 3, recruitment of participants occurred online via
our dedicated Facebook Page. The Facebook Page provided a means of advertising the
research and online survey to potential participants via Facebook and Instagram. The
convenience of online recruitment for research purposes has meant increased use of online
recruitment in research. Further, responses to online surveys do not significantly differ from
traditional paper/pencil methods, providing added support for this approach (Weigold et al.,
2013). The Facebook Adverts Manager site showed the total reach of the advertising was
19,784 people. CSU HREC (Protocol No. 2014/135) and Greater Western Area Health Service
HREC (HREC/13/GWAHS/79) granted ethics approval. Figure 5 shows an example of the
Facebook advertisement. As can be seen, a modest incentive encouraged survey completion
(a chance to win a $50.00 gift card). Data collection occurred from December 2015 to May
2016. Attached as Appendix G is the full survey.
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Figure 5. Facebook advertisement for Study 3.
Two separate samples were recruited. The first sample was for the PCA (N = 262, M = 27.94,
SD = 4.99, range 19–41 years) and the second sample was recruited for the structural
equation modelling, (N = 369, M = 26.59, SD = 4.76, range 19–42 years). As shown in Table
14 and Table 15 respectively, the participants for both samples were predominately
Australian, in a relationship, fairly well educated, with most women either employed or a
homemaker. Furthermore, the majority of women in the PCA sample were carrying their
first or second child whereas the structural equation modelling sample had a larger
proportion of primigravida women. For both samples, however, most women were in the
latter months of pregnancy. The two samples were considered a good representation of
pregnant women in Australia regarding age and ratio of indigenous and non-indigenous
women (Australian Bureau of Statistics, 2013). However, for the country of birth, for both
samples, there was a higher proportion of women born in Australia (88% and 87%
respectively cf. to 69%) (Australian Bureau of Statistics, 2013; Australian Institute of Health
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& Welfare, 2015). However, the generalisability of the results was not considered to be
affected given that many second-generation Australians are from different cultural
backgrounds.
Table 15
Demographic Characteristics of Study 3 Principal Component Analysis Participants
Age (M, SD)
Age Range (years)
Employment
Employed †
Homemaker
Unemployed
Studying
Marital Status
Married/Cohabitating
Single
Education
Low
Middle
High
Country of Birth
Australia
New Zealand
United Kingdom
Ethnicity
Caucasian
Aboriginal/Torres Strait Islander
Parity
Primigravida
Multigravida
Gestation
Gestation (M, SD)
≤13 weeks (n = 42)
13–≤26 weeks (n = 91)
>26 weeks (n = 129)

27.9 (5.0)
18–41
66.2%
30.8%
1.5%
1.1%
89.7%
5.7%
24.8%
40.5%
34.7%
93.1%
2.3%
2.3%
88.5%
4.6%
56.5%
43.5%
25.0 (9.9)
16.0%
34.8%
49.2%

Note: Missing data = 1. Education, low=high school level; middle = trade certificate, diplomas; high =
university, † = includes self-employed, casual, and part time.
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Table 16
Demographic Characteristics of Study 3 Structural Equation Modelling Participants
Age (M, SD)
Age Range (years)
Employment
Employed a
Homemaker
Unemployed
Studying
Married or Cohabitating
Education
Low
Middle
High
Country of Birth
Australia
New Zealand
United Kingdom
Ethnicity
Caucasian
Aboriginal/Torres Strait Islander
Parity
Primigravida
Multigravida
Gestation
Gestation (M, SD)
≤13 weeks (n = 41)
13–≤26 weeks (n = 132)
>26 weeks (n = 196)

26.6 (4.7)
18–42
75.4%
18.0%
4.7%
1.7%
88.9%
27.1%
39.1%
33.8%
91.4%
0.6%
3.0%
87.0%
3.9%
74.5%
25.5%
26.5 (9.0)
11.0%
36.0%
53.0%

Note: Missing data = 25. Education, low=high school level; middle = trade certificate, diplomas; high =
university, a = includes self-employed, casual, and part time.

Materials and Procedures
The online survey consisted of the 108 PrAS items and nine demographic questions,
administered through Survey Monkey. All participants completed the same online survey.
To ensure participant confidentiality was maintained, a dedicated subscription of Survey
Monkey was purchased. This subscription was only used for this research project.
Data Analyses
Principal component analysis.
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Data were analysed using the IBM Statistical Package for the Social Sciences (SPSS), version
24.0. The initial sample size for the PCA (N = 262) was considered good with the number of
participants close to the recommended 300 cases (Tabachnick & Fidell, 2001). Further, only
complete data for the main outcome variables was utilised. PCA was the preferred method
for this research as it is a data-reduction technique designed to achieve different objectives
to Factor Analysis (Fabrigar, Wegener, MacCallum, & Strahan, 1999). PCA differs from Factor
Analysis as it aims to reduce a large set of variables into a smaller set of variables, which
retain as much information from the original set as possible (Fabrigar et al., 1999). In
contrast, Factor Analysis is designed to find underlying constructs in data sets of highly
correlated variables by identifying patterns in their linear associations. Therefore, the goal
of PCA (i.e., accounting for the variance in the measured variables) is more consistent with
the aims of this research. Factor Analysis, however, is less consistent as it is intended to
identify correlations and underlying factors among variables (Fabrigar et al., 1999).
Notwithstanding this, to provide additional confirmation to the PCA data reduction solution,
the data were also subjected to a factor analysis. Principal axis factoring, with Direct
Oblimin, resulted in a very similar factor structure.
The Vista program for parallel analysis was utilised to determine the number of
components/factors to retain (Ledesma & Valero-Mora, 2007). Parallel analysis is a more
accurate method for determining the number of components/factors to retain, showing the
least variability and sensitivity to different components/factors. It is also considered
superior to other methods such as the K1 rule (Kaiser’s eigenvalues greater than one rule)
which is an arbitrary rule with a tendency to overestimate the number of
components/factors to retain substantially.
Parallel analysis is also considered superior to Cattell’s scree test, which is subjective and
problematic when the graphs are ambiguous and difficult to interpret. Further Velicer’s
minimum average partial test, although shown to be superior to the two previous options,
has a tendency to underestimate components/factors in certain situations (see, Ledesma &
Valero-Mora, 2007 for a fuller review of Parallel Analysis compared to other methods).
Structural equation modelling.
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Structural equation modelling based methods are more advantageous over traditional
factor analytic methods as they have greater flexibility by allowing for the altering of
conditions often assumed under conventional methods. This flexibility includes, for
example, allowing a mix of correlated and uncorrelated components/factors if this is
dictated by theory (DeVellis, 2003). Structural equation modelling was conducted using the
SPSS Amos program (version 24.0) to test and further refine the model. The sample size was
assessed as adequate based on Tabachnick and Fidell (2001) recommendations (i.e. > 300).
Internal consistency reliability.
Internal consistency reliability was assessed using Cronbach's alpha. Internal consistency
reliability is the more appropriate reliability measure for mood-related constructs such as
anxiety and depression as mood is less stable and can fluctuate over relatively short time
periods (Sattler, 2008). The following conventions were employed: α = .70–.79 was
considered moderate to fair reliability, α = .80–.89 was moderately high to good reliability,
and α= .90 or greater was deemed high to excellent reliability (Murphy & Davidshofer, 2001)
Results
Following the scale development, the scale was piloted. The pilot aimed to refine the item
pool further and assess the underlying factor structure of the scale. This refinement was
done through PCA and structural equation modelling.
Principal Component Analysis
The first step in refining the item pool was to conduct a PCA. Preliminary assessment of the
data confirmed it suitable for PCA. The majority of correlations were greater than .30 (Allen
et al., 2014). The Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (p = .868) and
Bartlett’s Test of Sphericity (approx. Chi-square = 17627.011, df = 5778, p = < .001) further
confirmed data suitability. Inspection of the item means for low mean scores indicated that
all items were viewed realistic options by participants as none met this criterion.
Examination of anti-image correlations resulted in the removal of six items with KMO’s
greater than .5. These items were considered to not have a strong relationship with the
other variables in the matrix (Allen et al.). Eighteen items with low communalities (<.6) were
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also removed as they were not contributing strongly to the variance. These removals left 84
items in the pool.
Parallel analysis determined the number of components using the 95th percentile random
data eigenvalue method. This approach confirmed 14 to be the appropriate number of
components to extract. Subsequently, a PCA with promax rotation and a 14-factor solution
was completed. The oblique rotation method, promax, was utilised as the components were
expected to be correlated. This solution explained 63.18% of the variance. Visual inspection
of the pattern matrix resulted in further refinement with several items identified with crossfactor loadings. Where the difference between the loadings was less than .3, the items were
not considered to contribute to the interpretation of a single factor uniquely and were
therefore not considered in further interpretation. Furthermore, internal consistency
reliability analysis resulted in the removal of additional items, which improved the reliability
of the scale. However, items were only discarded if judged as redundant or not consistent
with the overall theme of the factor. This revision resulted in an 11-factor solution, (N = 44).
Structural Equation Modelling
Structural equation modelling was used to test and further refine the scale. The 11-factor
model was initially a poor fit, requiring further refinement through the modification indices.
Modification indices provide a picture of the misfit of the model with values greater than 10
seen as evidence of misfit. Large modification indices also indicate high cross-factor
loadings. Inspection of the modification indices resulted in items discarded where their
removal led to a substantial improvement in the fit of the model. Of particular interest were
items with high cross-loadings with other components. This refinement resulted in the
removal of 11 items, six of which had formed two complete components, Loss of Control
and Progression of Pregnancy. The ensuing model (χ2 = 839.383 df = 462, p = < .001) was a
good fit to the data further evidenced by the root mean square error of approximation
(RMSEA = .047) and root mean square residual (RMR = .056). Further, the goodness of fit
index (GFI = .878), the comparative fit index (CFI = .932) and the Tucker-Lewis index (TLI =
.922) were all also indicative of a well-fitting model (Byrne, 2013).
As shown in Table 16, the final scale consisted of 33 items and nine components. As can be
seen, some items had low factor loadings. The decision to retain these items was based on
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the internal consistency reliability of the items, that is, the removal would reduce the
reliability of the subscale. Moreover, removal of these items did not substantially improve
the model when reviewing the modification indices.
The first component, Childbirth Concerns, comprised of six items consistent with concerns
about giving birth. The second component, Body Image Concerns, contained five items
related to concerns about outward appearance. Next, Attitudes Towards Childbirth had
three items related to a woman's attitude toward the upcoming birth. Three items relating
to Worry About Motherhood formed the next component. The fifth component comprised
of three items relating to acceptance of pregnancy and was accordingly called Acceptance of
Pregnancy. Next, Anxiety Indicators contained four items relating to general anxiety
symptoms. The seventh component, Attitudes Towards Medical Staff, contained three items
concerning doctors/midwives. The next component, labelled Avoidance, had three items
relating to caesarian births and was seen as tapping into this avoidance-type behaviour. The
ninth and final component, with three items related to concerns for the unborn baby, was
labelled Baby Concerns.
The internal consistency reliability of the PrAS was assessed on two separate occasions.
First, it was evaluated with the PCA sample and second with the structural equation
modelling sample. The two reliability analyses were done to provide further confirmation of
the scale’s reliability. Cronbach’s alpha for all PrAS subscales ranged from moderate to
large, α =.74–.90. Table 16 presents the full 11-factor scale along with the percentage of
explained variance and Cronbach’s alpha for both samples. Factor loadings are also
presented from the PCA solution.
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Table 17
Subscale/items and Component Loadings for the PrAS
Subscale and items

FL

Childbirth Concerns (variance = 24.94, α = .82, .80)
I worry about unnecessary interventions (e.g. forceps during delivery)

.792

I worry that I will tear or need to be cut during the birth

.829

I feel afraid of the invasiveness of childbirth

.331

During childbirth, I am worried about being restrained in some way and not able to move

.427

I fear I may be harmed during the birth

.403

I fear losing control of my body during labour

.436

Body Image Concerns (variance = 5.38, α = .84, .83)
I feel good with the way I look. R

.958

I feel unattractive

.866

When I look in the mirror, I feel unhappy

.915

I feel scared that I will never regain my figure

.689

I worry that my husband/partner doesn’t find me attractive

.337

Attitudes Towards Childbirth (variance = 3.98, α = .77, .77)
I feel prepared for childbirth R

.770

When I think of childbirth, I know that I will cope with the pain. R

.859

I feel confident that I will be fine during childbirth. R

.602

Worry About Motherhood (variance = 3.79, α = .79, .81)
I worry about not knowing what the baby wants when it cries

.957

I worry that I won’t do a good job as a mother

.649

I worry about caring for my baby once I am home

.827

Acceptance of Pregnancy (variance = 3.25, α = .81, .74)
I look forward to meeting my baby. R

.744

This pregnancy is very much wanted. R

.818

My husband/partner and I are very much looking forward to this baby

.886

Anxiety Indicators (variance = 3.03, α = .82, .83)
Sometimes I feel panicked for no reason

.849

At times, my worries seem to snowball

.744

My worries interfere with my daily activities

.633
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Subscale and items

FL

I feel content. R

.435

Attitudes Towards Medical Staff (variance = 2.58, α = .82, .81)
I know the midwives/doctors will be friendly. R

.952

I know that midwives/doctors will be kind and helpful. R

.904

I know that I can ask the midwives/doctors anything. R

.729

Avoidance (variance = 2.24, α = .90, .90)
I may consider a caesarian to avoid a vaginal birth

.914

I often think a caesarian is better than vaginal birth

.949

I think that caesarian birth is safer than a vaginal birth

.941

Baby Concerns (variance = 1.76, α = .84, .84)
I worry about what I will do if my baby is not normal

.898

I worry about having a sick or disabled baby

.883

I constantly worry that something will be physically wrong with my baby

.687

Note: Variance = expressed as a percentage of the total variance accounted for by the subscale.
Cronbach’s alpha is reported for both sample one and two (respectively) and interpreted as .70–.79 =
moderate / fair reliability, .80–.89 = moderately high / good reliability, .90 and over = high / excellent
(Murphy & Davidshofer, 2001). FL = Factor loading. R = denotes revers scored items.

As expected, the inter-component correlations were low to medium, consistent with the
subscales measuring related aspects of the overall construct. Moreover, some components
had very low or non-significant correlations, as these subscales were not conceptually
related. In particular, the Avoidance subscale had non-significant correlations with
Acceptance of Pregnancy and Attitudes Towards Medical Staff and very low correlations
with most other subscales. Table 17 presents the correlation matrix.
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Table 18
Spearman’s Rank-Order Correlations Between Components
Childbirth

BodyImage

Attitudes

Motherhood

Acceptance

Anxiety

Medical

BodyImage

.37**

Attitudes

.43**

. 32**

Motherhood

.38**

.38**

.36**

Acceptance

23**

.26**

.29**

.29**

Anxiety

41**

.45**

.38**

.43**

.39**

Medical

35**

.33**

.23**

.20**

.33**

.35**

Avoidance

19**

.17**

.27**

.14*

.11

.19**

.09

Baby Concerns

25**

.19**

.14*

.33**

.14*

.31**

.16*

Avoidance

.12

Note: Significance levels are * p < .05, ** p < .01 (2-tailed). Childbirth = Childbirth Concerns, BodyImage = Body Image Concerns, Attitudes = Attitudes Towards Childbirth,
Motherhood = Worry About Motherhood, Acceptance = Acceptance of Pregnancy, Anxiety = Anxiety Indicators, Medical = Attitudes Towards Medical Staff.
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Summary
Following the initial development of the item pool (N = 217) and the ERP review of the pool,
the PrAS items (N = 108) were subjected to a PCA. The PCA enabled further refinement of
items that performed poorly in the scale. Parallel analysis determined 14 as the number of
components to extract, and this solution explained just under 64% of the variance. Visual
inspection and internal consistency reliability analysis enabled additional scale refinement,
resulting in an 11-factor 44-item scale. These items were then subjected to structural
equation modelling, which confirmed this factor structure after additional items were
discarded. The resulting model was a good fit for the data. The final scale consisted of 33items and nine subscales. All subscales were internally consistent with Cronbach’s alpha
ranging from .74 to .90.
Discussion
Pregnancy-related anxiety is a particular anxiety type, characterised by an expectant
mother’s specific fears and worries. Despite recent attention, the lack of an agreed
definition has, in some cases, meant this anxiety type had been overlooked or equated with
state anxiety, anxiety disorders, personality traits or a component of stress (Tremblay &
Soliday, 2012; Zelkowitz & Papageorgiou, 2012). Furthermore, the lack of a psychometrically
sound scale to screen for pregnancy-related anxiety has potentially meant that some
women with elevated anxiety are undetected or overlooked. To address the identified need
for a psychometrically sound scale for this anxiety; this chapter reported on the
development of the PrAS. The development of the PrAS affords greater opportunity to
screen for pregnancy-related anxiety thus assisting clinicians in identifying women at risk.
The PrAS is quick and easy to use and therefore conducive to time-limited clinical settings.
The PrAS consists of nine distinct components: Childbirth Concerns, Body Image Concerns,
Attitudes Towards Childbirth, Worry About Motherhood, Acceptance of Pregnancy, Anxiety
Indicators, Attitudes Towards Medical Staff, Avoidance, and Baby Concerns. The ensuing
discussion is focused on each subscale. While a discussion of the possible reasons for high
scores in these scales is provided, it is acknowledged that more validity evidence is needed
to substantiate these claims further. This evidence is provided in subsequent chapters.
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Childbirth Concerns
The subscale Childbirth Concerns (n = 6), accounted for the greatest amount of variance in
the PrAS, indicative of the diversity and centrality of childbirth-related fears to pregnant
women. This subscale, while not unique to the PrAS, contains items relating to a woman’s
concerns about giving birth as well as other items perhaps suggestive of other anxietyprovoking fears or worries, or both. For instance, items about being restrained, immobilised,
and fear of the invasiveness of childbirth may be relevant fears for women with a history of
sexual abuse. These indicators can tap into fears of powerlessness or the personal physical
intrusion resultant from their previous experience (Kitzinger, 1992). However, high scores
on these items alone are not suggestive or indicative of previous abuse; rather, high scores
may signal this as an area for attention and a possible starting point for discussion between
the expectant mother and her health care provider.
Body Image Concerns
High scores on the Body Image Concerns subscale (n = 5) are indicative of a woman feeling
anxious about her changing appearance. Pregnancy involves many appearance-related
changes, and some women struggle with their body’s new shape and function, potentially
evoking these body image challenges (Mayo Clinic, 2012). Given there is little a woman can
do to stop the physical changes, appearance-related concerns are a core area of concern.
Furthermore, high scores on this subscale may indicate not just cultural factors (Western
society’s ideal of a slim figure) but also psychological factors, with an inability to accept
appearance-related changes associated with low self-esteem (Lederman & Weis, 2011).
Attitudes Towards Childbirth
As the name suggests, Attitudes Towards Childbirth (n = 3) assesses a woman’s attitude
towards the upcoming birth. High scores may be indicative of a woman not having
confronted her fears and anxieties about childbirth and thus not being psychologically
prepared for the perceived ordeal of labour. In other words, scores on the subscale
Attitudes Towards Childbirth are likely related to a woman’s physical and psychological
preparedness for birth. That is, they likely reflect whether the woman has reached a state of
mental, emotional and physical readiness for birth (Lederman & Weis, 2011).
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Worry About Motherhood
Worry About Motherhood (n = 3) is a subscale unique to the PrAS and has not been included
in existing scales (to the best of our knowledge). This is despite motherhood concerns
identified as a relevant fear of parturient women and a key developmental task of
pregnancy (Hart & McMahon, 2006; Melender, 2002a; Melender & Lauri, 1999). The
motherhood subscale may be particularly relevant for primigravida women as they progress
through the developmental task of accepting their new role and coming to see themselves
for the first time as a mother (Lederman & Weis, 2011). High scores may be indicative of a
woman struggling with this transition. High scores also may be indicative of maladaptive
cognitions about motherhood or greater negative expectations about motherhood, or both
(Hart & McMahon).
Acceptance of Pregnancy
The Acceptance of Pregnancy (n = 3) subscale relates to a woman’s adaptive response to
pregnancy (Lederman & Weis, 2011) and to the best of our knowledge, is also unique to the
PrAS. Acceptance is generally less of an issue if the woman wants to be a mother, as this
means they usually accept being pregnant. However, the reverse, that a woman who
accepts being pregnant wants to be a mother is not always true. That is, if the pregnancy is
unplanned or unwanted the woman may accept being pregnant but may have difficulty
accepting motherhood. Given that approximately one-third of pregnancies in Australia are
either unplanned (the pregnancy is unexpected) or unwanted (a woman’s emotional
response to pregnancy, often conceptualised as pregnancy wantedness) (Tremblay &
Soliday, 2012; Weisberg et al., 2008) this is likely a key component of pregnancy-related
anxiety. Further, considering that low pregnancy wantedness is predictive of greater
pregnancy-related anxiety (assessed in first-time mothers with anxious symptomology,
Tremblay & Soliday, 2012), this would seem to be a significant area of prenatal screening for
pregnancy-related anxiety.
Anxiety Indicators
The addition of the subscale Anxiety Indicators (n = 4), overcomes known limitations of
some pregnancy-specific scales. Some earlier scales included assessment of anxiety
symptoms (e.g. Standley et al., 1978) yet more recently developed scales have seemingly
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overlooked the physical indicators of anxiety (e.g. PRT, PRAQ-R). However, the inclusion of
physical indicators is consistent with anxiety manifesting in both the mind (i.e. worries and
fears) and the body (i.e. physical signs and symptoms such as feeling panicked). Therefore,
from a theoretical viewpoint, this subscale is important as it ensures the PrAS is a wellrounded scale, which considers not just the emotional but also the physical component of
pregnancy-related anxiety.
Moreover, the Anxiety Indicators subscale contains unambiguous items for pregnant
women. These items screen for physical manifestations of anxious symptomology (e.g.
sometimes I feel panicked for no reason) without being potentially confounding due to their
similarity to the normative experiences of pregnancy (i.e. sleeplessness). It should be noted,
however, that the intention is not for this subscale to be used as a standalone measure of
general or state anxiety. While high scores may be indicative of anxious symptomology, the
assessment of pregnancy-related anxiety should always be in conjunction with the other
PrAS subscales.
Attitudes Towards Medical Staff
Inherent in the Attitudes Towards Medical Staff subscale (n = 3) is the issue of trust.
Considering the intimacy and the perceived helplessness of childbirth, the need to build
trust with a caregiver is evident. Many women fear the loss of control and helplessness
during birth and trusting medical staff is integral to managing this. Women scoring highly on
this scale may have had previous negative experiences (with either a previous birth or
hospital in general) or heard accounts from other women, all potentially contributing to
their anxieties.
Avoidance
The Avoidance subscale (n = 3) is also unique, to the best of our knowledge, to the PrAS.
Avoidance potentially taps into avoidance-related behaviours, which are used to cope with
pregnancy distress (for a review see Guardino & Dunkel-Schetter, 2014a) and anxiety (Corr,
2011). Therefore, high scores on this subscale may be less about a genuine desire for a
caesarian, and more an attempt to reduce anxiety about childbirth and labour. Despite
avoidance coping behaviours associated with anxiety and depression (Ottenbreit & Dobson,
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2004), women scoring highly on this subscale may well have valid and authentic reasons for
a caesarian. Assessment of high scores on this subscale, therefore, needs to be in
conjunction with the other subscales of the PrAS.
Baby Concerns
The wellbeing of the unborn baby is a major concern for pregnant women (Öhman et al.,
2003; Statham et al., 1997) with high scores on the Baby Concerns subscale (n = 3) indicative
of this concern. Baby concern seems greatest in both early and late pregnancy, and lower
levels of concern in mid pregnancy are possibly due to screening and diagnostic tests
(nearer to mid pregnancy) alleviating a woman’s fears. In later pregnancy, the impending
birth may again raise concerns for the baby’s welfare thus increasing a woman’s worry and
fear. Other factors that influence scores in this subscale are a woman’s history, such as
previous pregnancies that did not result in a healthy baby. Age is also an influence with
older women more likely to have had at least one unsuccessful pregnancy and have mixed
feelings towards their pregnancy. Finally, primigravida women are more liable to have
greater concerns for the baby’s wellbeing than multigravida women (Melender, 2002a;
Statham et al.).
Limitations
In the development of the PrAS, there are a few limitations to note. First, the inclusion of
reverse-scored items is a possible limitation. Reverse-scored items have the advantage of
overcoming response bias (i.e. acquiescence), but they have also been known to produce
lower internal consistent reliability (Weijters, Baumgartner, & Schillewaert, 2013). This
consideration may be the case here, with lower internal consistency reliability evident in
some of the subscales with reverse-scored items (i.e., Attitudes Towards childbirth,
Acceptance of Pregnancy). Therefore, further analysis of the reverse-scored questions is
addressed in the following study, reported in Chapter 5.
Second, the final scale includes six subscales that have only three items each (i.e., Attitudes
Towards Childbirth, Worry About Motherhood, Acceptance of Pregnancy, Attitudes Towards
Medical Staff, Avoidance, and Baby Concerns). While a greater number of items lends itself
to a more thorough assessment, these smaller scales still showed good to excellent
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reliability. These smaller subscales are not considered problematic, but it is acknowledged
that further assessment of their validity is needed.
A further limitation is the spread of the gestational age range in the samples. There were
greater numbers of participants in the latter months of pregnancy for both samples, which
could be seen to limit the representativeness of concerns over the course of pregnancy.
However, given that women’s fears and concerns in early pregnancy focus on the baby’s
development and well-being, the lesser number of women at the beginning of gestation
were not seen to affect unduly the generalisability of the PrAS. Notwithstanding this, further
assessment of the reliability and validity needs to include a more even spread across all
trimesters of pregnancy, and this is considered in subsequent chapters. It should be noted
that there was some overlap between the recruitment of this sample and the Study 1
sample. Data collection overlaps may result in the likelihood of the same participants
completing the questionnaires for different studies. However, given that Study 1 was
replicated with a different sample (where no overlap occurred) and the wide-reach of the
Facebook and Instagram advertising, the chances of any duplications are minimal. Further,
an additional limitation and as previously noted in Study 2 above, this method of
recruitment (Facebook / Instagram) can result in samples biased towards certain
demographics.
Conclusion
The nine subscales of the PrAS are all distinct and conceptually interpretable. The PrAS
provides a comprehensive assessment of pregnancy-related anxiety with subscales not
previously seen in existing scales (e.g., Anxiety Indicators, Motherhood, Acceptance of
Pregnancy) The PrAS is easy to administer and designed for both clinical and research use
with higher scores indicative of greater pregnancy-related anxiety. The scale has good
internal consistency reliability with the majority of subscales exceeding the preferred cut-off
for tests used in individual assessment (i.e. >.80, Sattler, 2008). Additional psychometric
assessment is reported in the following chapters, conducted to investigate further the
scale's validity, sensitivity, and specificity.
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Chapter 5 - Construct-related Validity: An Examination of the Convergent and Divergent
Validity of the Pregnancy-related Anxiety Scale
As detailed in the previous chapters, the Pregnancy-related Anxiety Scales (PrAS) is a
multidimensional scale developed to screen for pregnancy-related anxiety. Despite initial
analyses showing the PrAS to have moderately high to excellent internal consistency
reliability, both overall and at the subscale level (α =.74–.90), it is also important to establish
evidence of validity. That is, does the PrAS measure what it purports to measure? To satisfy
this question, assessment of validity across three broad categories is the focus of this and
subsequent chapters. The broad categories examined are content, construct and criterionrelated validity (Bolarinwa, 2015).9 For this scale development, content validity was
addressed in the construction phase of the PrAS. This assessment was effected through the
extensive review of the literature and the Expert Review Panel (ERP). This process ensured
that the PrAS was developed consistent with the identified key characteristics of pregnancyrelated anxiety.
For this chapter, as stated, construct validity was examined (criterion-related validity was
investigated in Chapter 6). That is, examination of the PrAS against measures of similar and
dissimilar constructs was assessed to establish its convergent and divergent validity. This
assessment used non-parametric correlations, principal components analysis (PCA), and
multiple regression analysis. First, however, a discussion on the specific convergent and
divergent measures is provided.
Pregnancy-specific Anxiety
Given that pregnancy-specific concerns characterise pregnancy-related anxiety, higher
correlations with similar measures of pregnancy-specific anxiety and worry would be
expected. Presently, as described and evaluated in Chapter 2, there are a least 10 scales
designed to assess pregnancy-specific anxiety or stress. As noted in that chapter, these
existing scales are limited by their scope and the absence, or limited evidence, of validity.

9

Face validity was assessed in the initial item development as part of content validity but not specifically on
the refined scale. Given that some items would have low face validity (as they are tapping a latent concern) it
was not considered applicable.
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These include, for example, the Pregnancy Related thoughts (PRT; Rini et al., 1999) a scale
limited by its unidimensional structure which is inconsistent with the evidence that indicates
that pregnancy-related anxiety is a multidimensional construct.
Given the absence of available valid measures for pregnancy-related anxiety, this poses a
problem in selecting a suitable concurrent measure. Of the scales currently available,
however, the Pregnancy Related Anxiety Questionnaire-Revised (PRAQ-R; Huizink, 2000)
appears to have better established psychometric properties than other existing pregnancyspecific scales. As previously detailed in Chapter 2, the PRAQ-R was derived from the larger
Pregnancy Related Anxiety Questionnaire (PRAQ), which was developed to assess particular
worries in late pregnancy (Van den Bergh, 1988). Huizink (2000) revised the PRAQ to
produce the three-factor scale. The PRAQ-R evaluates three core areas of concern for
pregnant women, the baby’s health and development, the upcoming labour/childbirth and
appearance-related changes.
Further, the PRAQ-R has shown some predictive utility in relation to birth phenotypes (Davis
& Sandman, 2010) and child outcomes (Gutteling, Weerth, & Buitelaar, 2005). While these
studies do not provide an overall assessment of validity, in conjunction with the good
reliability of the scale they suggest the PRAQ-R is the most reliable indicator of pregnancyrelated anxiety available at this time. Indeed, the PRAQ-R does tap into some aspects of
pregnancy-related anxiety (i.e. childbirth fears, baby concerns and appearance-related
concerns). However, it does not provide a comprehensive assessment of the construct as a
whole. Notwithstanding this, given the PRAQ-R does assess three key areas of pregnancy
concern, large correlations between the PrAS and PRAQ-R are expected. Furthermore, the
PRAQ-R subscales (Fear of Childbirth, Fear of Bearing a Physically or Mentally Handicapped
Child, Concern About One’s Appearance) that correspond to the topics of the four PrAS
subscales (i.e. Childbirth Concerns and Attitudes Towards Childbirth, Body Image Concerns,
and Baby Concerns) should also demonstrate large correlations. Conversely, it was
anticipated that the remaining five PrAS subscales, (i.e. Worry About Motherhood,
Acceptance of Pregnancy, Anxiety Indicators, Attitudes Towards Medical Staff, and
Avoidance), which are all dissimilar to the PRAQ-R subscales, would demonstrate lower
correlations.

140

Pregnancy-specific Worry
Similar to pregnancy-specific anxiety, pregnancy-specific worry also characterises
pregnancy-related anxiety. Therefore, measures of worry should positively correlate with
the PrAS. Presently there are various worry scales in existence. These include the Penn State
Worry Questionnaire (PSWQ), a commonly used measure (Meyer et al., 1990). The PSWQ,
however, only assesses general worry whereas the Cambridge Worry Scale (CWS), another
popular scale, provides a measure of both pregnancy-specific and general worry. The CWS
was developed for pregnant women to examine both the extent and content of their
pregnancy-specific (e.g. worry about giving birth) and general (e.g. worry about money)
worries. Therefore, the full PrAS and CWS should also strongly correlate.
Furthermore, two of the CWS subscales, Socio-medical and Health, which focus on specific
pregnancy-related worries (e.g. childbirth, the baby’s welfare) correspond with some
content areas of the PrAS (i.e. childbirth, baby concerns, motherhood, hospital staff).
Therefore these CWS subscales were expected to correlate more highly with the relative
PrAS subscales. Conversely, the remaining two CWS subscales, Socio-economic and
Relationships, which focus on unrelated areas not covered by the PrAS (e.g. housing,
finances), were expected to demonstrate lower correlations with the PrAS subscales.
General Anxiety and Anxiety Disorders
Intuitively, measures of anxiety may be expected as convergent measures for the PrAS.
However, given that general anxiety accounts for only a small proportion of the variance in
pregnancy-related anxiety (Huizink et al., 2004) general anxiety is expected to show only
medium correlations with the PrAS and its subscales. An exception to this, however, would
be the PrAS Anxiety Indicators subscale. Given the similarity of this PrAS subscale with
measures of general anxiety, strong correlations are expected.
Furthermore, distinguishing the PrAS from Diagnostic and Statistical Manual (DSM) anxiety
disorders is also important in establishing its validity. Both pregnancy-related anxiety and
DSM anxiety disorders may be experienced in pregnancy; however, as previously shown in
earlier sections of this dissertation, they are distinct anxiety types. The Perinatal Anxiety
Screening Scale (PASS) is a recently developed screening scale for perinatal anxiety disorders
(Somerville et al., 2014). The PASS contains four distinct subscales, three of which assess
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anxiety disorder symptomology (e.g. social anxiety, obsessive-compulsive tendencies).
Therefore, for these three subscales (i.e. Acute Anxiety and Adjustment, Perfectionism,
Control and Trauma, and Social Anxiety), low to moderate correlations would be expected
with the PrAS. The fourth PASS subscale, Excessive Worry and Specific Fears, is less specific
to anxiety disorder symptomology and contains specific concerns (e.g. fear that harm will
come to the baby) as well as worries more general in nature (e.g. worry about many things).
Given the dissimilarity of this PASS subscale to the other three, higher correlations between
it and the PrAS were anticipated. For this reason, the PASS was utilised at subscale level.
Depression and Neuroticism
In addition to anxiety and worry, measures of depression and neuroticism were also
expected to correlate with the PrAS and its subscales moderately. Depression, similar to
anxiety, contributes only a small amount to the overall variance in pregnancy-related
anxiety (Huizink et al., 2004). In fact, depression has been identified as an independent
construct from measures of pregnancy-related anxiety. Orr et al. (2007) as previously
presented, factor analysed the Prenatal Social Environment Inventory (PSEI; used to
measure pregnancy-related anxiety) and the Center for Epidemiologic Studies Depression
Scale (CES-D; used to measure depression) identifying that both measures loaded as
separate components. A similar pattern of loading would be expected for depression and
the PrAS.
Similar patterns of associations, as detailed for depression, are also expected for
neuroticism. Integral to neuroticism, an enduring personality trait, are negative emotions
such as anxiety, fear, irritability, anger, and sadness (Barlow et al., 2014). Previous research
has shown weak associations between pregnancy-related anxiety (assessed using the
Prenatal Distress Questionnaire) and neuroticism (Pluess, Bolten, Pirke, & Hellhammer,
2010).
Therefore, in consideration of these factors, it is expected that depression and neuroticism
would also discriminate from the PrAS items. There are, however, two exceptions; the PrAS
subscales, Anxiety Indicators and Body Image Concerns. The reasons for the exception of
Anxiety Indicators are consistent with those stated above for general anxiety. For Body
Image Concerns, however, the reasons relate to the complex relationship between body
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image and depression, (as discussed in Chapter 3) and depression’s contribution to the
variance of measures of appearance-related concerns. In consideration of these factors,
both subscales were expected to show stronger associations with anxiety, depression, and
neuroticism.
Aims and Hypotheses
The purpose of Study 4 was to examine the construct validity of the PrAS. Therefore, all
individual items from the PrAS and all dependent variables (e.g. measures of pregnancyspecific anxiety and worry, anxiety, depression and neuroticism) were subjected to nonparametric correlation analyses. It was predicted that the convergent measures (PRAQ-R
and its subscales, and the CWS and its subscales) would show stronger correlations with the
PrAS and its related subscales (exceptions being Anxiety Indicators and Body Image
Concerns). The divergent variables (measures of general anxiety, depression anxiety
disorders, and neuroticism) would demonstrate lower associations.
Further, all items (PrAS and all dependent variables) were subjected to a PCA. It was
predicted that the items from the divergent measures (i.e. general anxiety, depression,
neuroticism, and anxiety disorder symptomology), would form a distinct component
together with items from the PrAS subscales Anxiety Indicators and Body Image Concerns.
The remaining items, it was predicted, would form a second distinct component.
Lastly, the nine PrAS subscales were subjected to a series of multiple regression analyses.
These analyses were identical to those performed in Study 2 and Study 3 when replicating
the Huizink study. However, for this analysis, the PrAS subscales and not the PRAQ-R
subscales were the outcome variables. Specifically, the predictor variables, general anxiety
and depression, were expected to account for only a small amount of the variance in each
PrAS subscale for each trimester. For the PrAS subscales Anxiety Indicators and Body Image
Concerns, however, anxiety and depression were predicted to share a more significant
proportion of variance.
Study 4
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This section outlines the method and results for Study 4. Included in this section is an
overview of the recruitment of the participants, the materials and procedures used and
reporting of the results. This is followed by a brief summary and a discussion.
Method
Participants.
In the same manner as Study 1, 2 and 3, participants were recruited online via a dedicated
Facebook page. Charles Sturt University (CSU) Higher Research Ethics Committee (HREC)
granted ethics approval (Protocol No. H16094). Completion of the online questionnaire was
taken as evidence of informed consent. This method of recruitment was chosen for its
ability to reach a vast number of potential participants. Figure 6 shows the Facebook
advertisement used. As shown in the advertisement, offer of a modest incentive (a chance
to win a $50.00 gift card) encouraged completion. Data collection occurred from January
2016 to April 2016.
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Figure 6. Facebook advertisement for Study 4.
As shown in Table 18, participants (M = 27.08, SD = 4.57, N = 403) were predominately
Australian, married or cohabitating, fairly well educated, with most women either employed
or a homemaker. Furthermore, the majority of women were nulliparous or carrying their
second child, and in later months of pregnancy. Similar to previous samples, this sample was
a good representation of pregnant women in Australia regarding age and the ratio of
indigenous to non-indigenous women. However, similar to the earlier samples detailed in
Chapters 3 and 4, the current sample had a slightly higher proportion of women born in
Australia (Australian Bureau of Statistics, 2013; Australian Institute of Health & Welfare,
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2015). This, however, was not seen to affect unduly the generalisability of the results given
that many second-generation Australians are from different cultural backgrounds.
Table 19
Demographic Characteristics of Study 4 Participants
Age (M, SD) a
Age Range (years)
Employment b
Employed †
Homemaker
Unemployed
Studying
Married or Cohabitating c
Education d
Low
Middle
High
Country of Birth e
Australia
United Kingdom
Ethnicity
Caucasian
Aboriginal/Torres Strait Islander
Parity d
Nulligravida
Multigravida
Gestation b
Gestation (M, SD)
≤13 weeks (n = 41)
13–≤ 26 weeks (n = 139)
>26 weeks (n = 164)

27.1 (4.6)
19–40
55.0%
27.6%
2.5%
1.2%
77.8%
25.6%
35.8%
25.1%
89.0%
2.9%
88.7%
4.9%
47.5%
39%
25.4 (8.8)
10.4%
34.8%
41.0%

Note: Missing data, a = 1, b = 55, c = 53, d = 54, e = 57. † = includes self-employed, casual and part time.
Education, low = high school level; middle = trade certificate, diplomas; high = university.

Materials and procedures.
All participants completed the same online survey, promoted via Facebook advertising with
a small incentive offered for completion. The questionnaire consisted of the following scales
and nine demographic questions. Attached as Appendix B is the full survey.
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Cambridge Worry Scale.
The CWS (Green et al., 2003) is a 13-item prenatal screening tool that assesses pregnant
women’s concerns and general worries. The CWS determines both the content of women’s
worries (e.g. the possibility of miscarriage) as well as the extent of their worry (ranging from
not a worry to major worry). Higher CWS scores are indicative of increasing worry.10 The
CWS contains four factors: Socio-medical, concerned with aspects of having a baby (e.g.
giving birth, going to hospital); Socio-economic, assesses worries about money,
employment problems; Health, focuses on concerns for the mother and baby’s health and;
Relationships, assesses worry over relationships.
The CWS has good reported internal consistency reliability (α =.79) and construct validity
demonstrated by the scale discriminating from the STAI, and distinguishing between levels
of worry of four different groups of women (i.e. nulliparous, successful pregnancies,
successful and unsuccessful pregnancies and unsuccessful pregnancies). For this study, the
internal consistency reliability was moderately high to good 11 globally at α = .84 and ranging
from low to moderate at the subscale level (α= .56–.76) (Jomeen & Martin, 2007).
Edinburgh Postnatal Depression Scale.
The Edinburgh Postnatal Depression Scale (EPDS; Cox et al., 1987), as previously detailed in
Study 1, was utilised. For this study, the internal consistency reliability was high at α = .88.
Edinburgh Postnatal Depression Scale, Anxiety subscale.
The EPDS has a distinct anxiety subscale (EPDS-A; Brouwers, van Baar, & Pop, 2001a; Pop,
Komproe, & van Son, 1992). Thus, it has similar scoring to the full EPDS, described above.
The EPDS-A assesses worry and anxiety (e.g., I have been anxious or worried for no good
reason) and other anxiety symptomology (e.g. I have felt scared or panicky for no very good
reason). Higher scores are indicative of greater anxiety. The subscale has fair internal

10

The CWS authors concerns about quantifying the CWS ordinal responses (personal email J Green) are
acknowledged. However, for the purposes of this research, the CWS is being used to assess convergent validity
and not for individual assessment. Therefore, quantifying the data is applicable in this instance.
11
Cronbach’s alpha can be interpreted as .70-.79 – moderate - fair reliability, .80-.89 – moderately high -good
reliability, .90+ high - excellent (Murphy & Davidshofer, 2001).
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consistency reliability α = .69 (Jomeen & Martin, 2005), and the reliability for this study was
consistent with this at α = .69.
The EPDS-A is currently part of antenatal screening measures in Australian Government
health services (Australian Health Ministers Advisory Council, 2012). Although not
recognised as an explicit pregnancy anxiety measure, the EPDS-A does provide an indication
of the presence of anxiety symptomology in clinical settings. However, given the three items
are general in nature, similar to state anxiety, only moderate correlations with the PrAS
would be expected (again the PrAS Anxiety Indicators subscale is an exception to this).
Hospital Anxiety Depression Scale.
The Hospital Anxiety Depression Scale (HADS; Zigmond & Snaith, 1983) as previously
detailed in Study 1 was utilised. For this study, the internal consistency reliability was
moderately high to good at α = .87.
For pregnant women, the HADS-A is considered superior to other general anxiety scales as it
omits any physical indicators of anxiety (i.e. racing heart, sleeplessness). The omission of
such items is an important consideration given the ambiguity of many physical signs of
anxiety. That is, these anxiety indicators may confound assessment due to the similarity of
some anxiety signs and symptoms to normal pregnancy experiences. For this reason, the
HADS-A was chosen for this study.
International Personality Item Pool, Neuroticism subscale.
The International Personality Item Pool (IPIP; Goldberg et al., 2006) has a distinct 10-item
Neuroticism subscale (IPIP-N), which assesses the trait of neuroticism. Questions include, I
am often down in the dumps, and I have frequent mood swings. Scoring is on a 5-point scale
ranging from very inaccurate to very accurate. Higher scores are indicative of greater
neuroticism. The IPIP-N has good reliability, ranging from α = .83 to α = .87 (De Hoogh & Den
Hartof, 2009). High correlations with other neuroticism subscales (r = .84, Boyes & French,
2010) demonstrate the scale's validity. For this study, the internal consistency reliability was
moderately high to good at α = .86.
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Perinatal Anxiety Screening Scale.
The PASS (Somerville et al., 2014) is a 31 item self-report scale which assesses a variety of
DSM and ICD-10 anxiety disorder symptoms (e.g. panic disorder, phobias) in perinatal
women. The PASS, therefore, screens for anxiety disorders in the perinatal period with
higher scores indicative of greater distress. The four PASS subscales have moderately high to
excellent internal consistency reliability. These subscales include Acute Anxiety and
Adjustment (α = .90, N = 8), which addresses symptoms of panic disorder, dissociative
disorder and adjustment difficulties (e.g. fear of losing control). The subscale, Excessive
Worry and Specific Fears (α = .89, N = 10) covers symptoms of Generalised Anxiety Disorder
(GAD) and phobia (e.g. worry about many things). Perfectionism, Control and Trauma (α =
.86, N = 8) is the third subscale covering symptoms of obsessive-compulsive disorder and
post-traumatic stress disorder (e.g. upset about repeated memories, dreams or nightmares).
The final subscale addresses social anxiety (e.g. feeling really uneasy in crowds) and is thus
named Social Anxiety (α = .87, N = 5). For this study, the internal consistency reliability of
the PASS subscales was excellent ranging from α = .89 to α = .92.
Pregnancy Related Anxiety Questionnaire-Revised.
The PRAQ (van den Bergh, 1990), as previously detailed in Study 1, was again utilised. For
this study, the internal consistency reliability was moderately high to good, both overall (α =
.86) and ranging from α = .84 to α = .90 for the subscales.
Pregnancy-related Anxiety Scale.
The PrAS is a 31-item multidimensional scale with higher scores indicative of greater
pregnancy-related anxiety. Responses range from 1 (not at all) to 4 (very often). The scale
contains nine distinct subscales: Childbirth Concerns, six items consistent with concerns
about birth; Body Image Concerns, five questions about outward appearance concerns;
Attitudes Towards Childbirth, three items relating to a women’s attitude toward birth;
Worry About Motherhood, three items relating to worry unique to motherhood;
Acceptance of Pregnancy, three items that assess a woman’s acceptance of her pregnancy;
Anxiety Indicators, four items relating to anxiety symptoms; Attitudes Towards Medical
Staff, three items concerning attitudes towards doctors/ midwives; Avoidance, three items
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that tap into avoidance-type behaviour; and Baby Concerns, three items relating to
concerns for the welfare of the unborn baby.
Initial reliability analysis confirmed the PrAS to have fair to excellent internal consistency
reliability with Cronbach’s alpha ranging from α = .77 to α = .90 (see Chapter 4). For this
study the reliability ranged from moderately high to excellent, both overall (α = .92) and for
the subscales: Childbirth Concerns, (α = .89); Body Image Concerns (α = .89); Attitudes
Towards Childbirth (α = .87); Worry About Motherhood (α = .84); Acceptance of Pregnancy
(α = .84); Anxiety Indicators (α = .85); Attitudes Towards Medical Staff (α = .92); Avoidance
(α = .87); and Baby Concerns (α = .95).
Data Analyses.
Data were analysed using IBM Statistical Package for the Social Sciences (SPSS), version
24.0. The sample size was considered adequate based on minimum recommendations for
each type of analysis (e.g., multiple regression, 10 cases per predictor, PCA samples
recommended > 300, (Field, 2009). Further only participants with complete data for the
main outcome variables were utilised. Normality for all dependent variables was assessed
visually using histograms and Q-Q plots. Most scales had a relatively normal distribution.
Those with slight deviations from normality, however, were not considered problematic
given the robustness of most analyses against violations of this assumption (Allen et al.,
2014). Furthermore, bootstrap resampling procedures were also used, which is an effective
method for dealing with smaller sample sizes and skewed data (Field, 2009). The following
analyses were employed.
Spearman’s Rho non-parametric correlations.
Spearman’s Rho correlations were utilised given the ordinal nature of the data. Correlations
were completed using 1000 bootstrapped resamples and 95% bias-corrected and
accelerated (BCa) confidence intervals. BCa confidence intervals are adjusted in the
bootstrap distribution for both bias and skewness and considered more accurate (Field,
2009).
The following conventions were used to describe the strength of the association for the
correlational analyses. Correlations less than .40 were considered small, correlations ranging
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from .41 to .55, were deemed medium, correlations ranging from .55 to .70 were found to
be large, and correlations greater than .71, were classed as very large. In the absence of
empirical guidelines for assessing the magnitude of correlations (Hemphill, 2003), the
conventions used in this dissertation were therefore based on recommendations by Sattler
(2008).
Principal component analysis.
All items from all measures were also subjected to a PCA. The PCA assumptions were
assessed using the Kaiser-Meyer-Olkin (KMO) and Bartlett’s test of sphericity. For the first
analysis, a two-factor solution was used as theoretically, the divergent and convergent
variables were predicted to load onto separate components. Therefore, one component
was predicted to contain all the items from the discriminant measures (i.e. anxiety,
depression, anxiety disorders, and neuroticism) together with the PrAS Anxiety Indicators
and the Body Image Concerns subscales. The second component would contain the
convergent measures items (i.e. PRAQ-R, CWS) together with the remaining items from the
other seven PrAS subscales.
A second and subsequent PCA was conducted to provide further evidence of construct
validity at the subscale level. The Vista program for parallel analysis was utilised to
determine the number of factors to extract. This was done to explore further how the items
from the dependent measures would group with the individual PrAS items. Chapter 4
provided a fuller review of why parallel analysis is considered superior to other methods
(Ledesma & Valero-Mora, 2007).
Multiple regression analysis.
Twenty-seven separate multiple regression models were conducted. For each model, the
HADS-A (general anxiety) and the EPDS (depression) were the predictor variables, and the
PrAS subscales the outcome variables. The predictors, general anxiety and depression, were
simultaneously entered into each model for each trimester and each PrAS subscale. For
each regression model, 1000 bootstrapped resamples that generated 95% BCa confidence
intervals were used. Variance inflation factors less than 5 and tolerance greater than .2,
indicated that multicollinearity was not a problem (Field, 2009).
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Adjusted R2 was utilised to assess the combined contribution of general anxiety and
depression to the PrAS. Compared to R2, adjusted R2 provides a more accurate estimate of
the true extent of the relationship between the criterion and predictor variables (Allen et
al., 2014). Further, squared semi-partial correlations (sr2) ascertained the unique
contribution of each predictor. Sr2 provides the proportion of variance uniquely explained
by the predictor. For all analyses, pairwise deletion was used to maximise the use of sample
size.
Results
Table 19 presents the descriptive statistics for all variables. Inspection of the item means
confirmed no scales had low means, which meant that participants saw all the items as
realistic options.
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Table 20
Descriptive Statistics for all Study 4 Variables
Scale

N

Min

Max

Mean

SD

CWS

369

0

65

26.07

12.87

Socio-medical

369

0

20

8.48

5.30

Socio-economic

369

0

15

6.18

4.08

Health

369

0

20

8.69

4.85

Relationships

369

0

10

2.72

2.60

402

0

26

11.43

5.49

402

0

9

5.24

2.17

HADS-A

381

0

20

8.91

4.43

IPIP-N

373

15

45

29.88

7.45

PASS

362

1

92

34.66

20.58

Acute Anxiety and Adjustment

362

0

24

7.24

5.92

Excessive Worry and Specific Fears

362

1

30

13.18

7.25

Perfectionism, Control and Trauma

362

1

24

8.94

5.79

Social Anxiety

362

1

15

5.30

4.14

392

10

50

28.34

9.07

Fear of Childbirth

392

3

15

9.24

3.53

Fear of … Handicapped Child

392

4

20

10.58

4.63

Concern About One’s Appearance

392

3

15

8.53

3.95

353

33

116

66.49

16.61

Childbirth Concerns

353

6

24

11.81

4.86

Body Image Concerns

353

5

20

12.07

4.31

Attitudes Towards Childbirth

353

3

12

8.03

2.56

Worry About Motherhood

353

3

12

6.16

2.49

Acceptance of Pregnancy

353

3

12

3.82

1.64

Anxiety Indicators

353

4

16

7.99

2.93

Attitudes Towards Medical Staff

353

3

12

6.07

2.52

Avoidance

353

3

12

4.57

2.42

Baby Concerns

353

3

12

5.97

2.79

EPDS
EPDS-A

PRAQ-R

PrAS

Note: CWS = Cambridge Worry Scale, EPDS = Edinburgh Postnatal Depression Scale, EPDS-A = EPDS anxiety
subscale, HADS-A = Hospital Anxiety Depression Scale, IPIP-N = International Personality Inventory Pool, PASS =
Perinatal Anxiety Screening Scale, PRAQ-R = Pregnancy Related Anxiety Questionnaire-Revised, Fear of …
Handicapped Child = Fear of Bearing a Physically or Mentally Handicapped Child, PrAS – Pregnancy-related
Anxiety Scale.

153

Spearman’s Rho non-parametric correlations.
Correlations between the full-scale PrAS and the other subscales (measures of pregnancyspecific anxiety and worry, general anxiety depression, anxiety disorders and neuroticism)
were conducted. As previously stated, for the PASS, however, this was evaluated only at the
subscale level, as three PASS subscales specifically relate to perinatal anxiety disorders. The
fourth PASS subscale, Excessive Worry and Specific Fears, was considered a convergent
measure as the content was more relevant to general worry and fears.
Table 20 presents the correlations, together with the shared variance and the 95% BCa
confidence intervals. As can be seen, the convergent measures had the largest associations;
12

these are bolded in the table. These correlations were all in the large to very large range,

sharing up to 61% of the variance. The divergent correlations were also in the large range,
but lower than the convergent correlations. In fact, none of the divergent associations
exceeded r = .69, with shared variance all below 47%.

12

The following conventions describe the strength of the association. <.40 small/weak, .41 - .55,
medium/moderate, .55-.70, large/strong, and >.71, very large/very strong.
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Table 21
Non-Parametric Correlations for all Subscales
Measure

PrAS

BCa CIs

Cambridge Worry Scale

.78** (61%)

.74–.82

PASS Excessive Worry and Specific Fears

.78** (61%)

.73–.82

Pregnancy-related Anxiety Questionnaire-Revised

.76** (58%)

.71–.81

IPIP Neuroticism subscale

.69** (47%)

.63–.74

PASS Acute Anxiety and Adjustment subscale

.69** (47%)

.63–.75

HADS Anxiety subscale

.67** (44%)

.60–.73

PASS Social Anxiety subscale

.66** (43%)

.59–.72

Edinburgh Postnatal Depression Scale

.65** (42%)

.58–.72

PASS Perfectionism, Control and Trauma subscale

.62** (38%)

.56–.68

EPDS Anxiety subscale

.55** (28%)

.48–.62

Note: ** Correlation is significant at the 0.01 level (2–tailed). N = 353–373, pairwise deletion. Shared variance
is stated as a percentage in parentheses. BCa CIs = 95% bias-corrected and accelerated confidence intervals.
PASS = Perinatal Anxiety Screening Scale, IPIP = International Personality Inventory Pool, HADS = Hospital
Anxiety Depression Scale, EPDS = Edinburgh Postnatal Depression Scale.

Following this, the subscale correlations were examined. This was done by subjecting all
individual PrAS subscales and all dependent variables subscales to a further non-parametric
correlational analysis. As shown in Table 21, the PrAS subscales demonstrated both
convergent (the convergent correlations are again in bold), and divergent validity, with the
majority of correlational analyses statistically significant.
As can be seen, the four PrAS subscales (Childbirth Concerns, Body Image Concerns,
Attitudes to Childbirth and Baby Concerns) correlated strongly with the three conceptually
similar and respective PRAQ-R subscales. All showed strong correlations ranging from r = .58
to r = .81. In addition, other similar subscales also correlated with these PrAS subscales,
ranging from medium to large. These included the CWS subscales Socio-medical, Health, and
Relationships, and the PASS subscale Excessive Worry and Specific Fears.
155

Worry About Motherhood, Attitudes Towards Medical Staff and Avoidance all correlated
with the CWS Socio-medical subscale and the PASS subscale Excessive Worry and Specific
Fears, these associations ranged from small to medium.
Unexpectedly, Attitudes Towards Medical Staff showed a small association with measures of
anxiety, depression and neuroticism and the PASS subscales, Social Anxiety and Acute
Anxiety and Adjustment. These associations ranged from r = .31 to r = .36. PrAS Acceptance
also showed small correlations with the PASS Acute Anxiety and Adjustment and CWS
Relationships subscales consistent with the items in these subscales. Also, PrAS Acceptance
of Pregnancy correlated with measures of depression, neuroticism, and anxiety. These
associations were small but most (i.e. depression and neuroticism) were higher than other
reported correlations (i.e. PASS and CWS).
Finally, and as expected, the PrAS subscales Anxiety Indicators and Body Image Concerns
had large to very large correlations with measures of general anxiety, depression,
neuroticism, and anxiety disorder symptomology. Lesser correlations with all remaining
variables were also shown.
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Table 22
Non-Parametric Correlations, Pregnancy-related Anxiety Scale Subscales, and all Dependent Variables
PrAS
subscale

CWS-SM

CWS-SE

CWS-H

CWS-R

EPDS

EPDS-A HADS-A

IPIP-N

PASS-A

PASS-E PASS-P

PASS-S PRQ-B

PRQ-C

PRQ-A

Childbirth

.68**

.27**

.39**

.30**

.37**

.32**

.44**

.41**

.47**

.58**

.50**

.45**

.58**

.41**

.43**

Body Image

.43**

.41**

.43**

.51**

.60**

.49**

.54**

.67**

.57**

.58**

.50**

.61**

.26**

.37**

.81**

Attitudes

.64**

.24**

.35**

.27**

.30**

.25**

.34**

.33**

.34**

.47**

.32**

.33**

.64**

.35**

.31**

Motherhood

.50**

.37**

.42**

.32**

.39**

.34**

.40**

.43**

.44**

.50**

.40**

.40**

.35**

.41**

.37**

Acceptance

.12*

.19**

.08

.31**

.29**

.19**

.24**

.29**

.24**

.21**

.13*

.22**

.08

.07

.13*

Anxiety

.45**

.50**

.46**

.50**

.77**

.68**

.80**

.76**

.82**

.78**

.68**

.63**

.25**

.36**

.41**

Medical

.31**

.21**

.24**

.32**

.35**

.25**

.32**

.32**

.31**

.33**

.27**

.36**

.14**

.21**

.21**

Avoidance

.21**

.06

.20**

.08

.06

.05

.06

.08

.07

.16**

.10

.10

.20**

.21**

.09

Baby
Concerns

.35**

.31**

.57**

.23**

.32**

.31**

.35**

.34**

.34**

.48**

.34**

.30**

.25**

.76**

.26**

Note: Convergent coefficients are in bold. Significance levels are * p < .05, ** p < .01, (2-tailed). N = 353-373, pairwise deletion. PrAS = Pregnancy-related Anxiety Scale, Childbirth
= PrAS Childbirth Concerns, Body Image – PrAS Body Image Concerns, Attitudes = PrAS Attitudes Towards Childbirth, Motherhood = PrAS Worry About Motherhood, Acceptance =
PrAS Acceptance of Pregnancy, Anxiety = PrAS Anxiety Indicators, Medical = PrAS Attitudes Towards Medical Staff. CWS = Cambridge Worry Scale, CWS-SM = CWS Socio-medical,
CWS-SE = CWS Socio-economic, CWS-H = CWS Health, CWS-R = CWS Relationships. EPDS = Edinburgh Postnatal Depression Scale, EPDS-A = EPDS Anxiety subscale. HADS-A =
Hospital Anxiety and Depression Scale-Anxiety subscale. IPIP-N= International Personality Inventory Pool Neuroticism subscale. PASS = Perinatal Anxiety Screening Scale, PASS-A=
PASS Acute Anxiety and Adjustment, PASS-E = PASS Excessive Worry and Specific Fears, PASS-P = PASS Perfectionism, Control and Trauma, PASS-S = PASS Social Anxiety. PRAQ-R =
Pregnancy Related Anxiety Questionnaire-Revised, PRQ-B = PRAQ-R Fear of Childbirth, PRQ-C = PRAQ-R Fear of Bearing a Physically or Mentally Handicapped Child, PRQ-A =
PRAQ-R Concern About One’s Appearance.
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Principal component analysis.
Preliminary assessment of the data confirmed it suitable for PCA with the majority of
correlations greater than r = .30. The KMO (p = .947) and Bartlett’s Test of Sphericity
(approx. Chi-square = 33310.43, df = 6441, p = < .001) further confirmed data suitability
(Allen et al., 2014).
First, a two-factor solution was examined using the oblique rotation method, promax, and
suppression of factor loadings less than .30. This two-factor solution explained 39.33% of
the variance. Visual inspection of the pattern matrix revealed a small number of cross-factor
loadings. Items with differences of less than .3 were regarded as not uniquely contributing
to the interpretation of a single factor and therefore not considered in any further
interpretation. The subsequent two-factor solution consisted of one component of 75 items
and the second component with 33 items.
Table 22 presents the first component together with the item loadings and a brief
description of each item. For parsimony, only loadings exceeding .55 are reported. Attached
as Appendix H is the full component. This first component consisted mainly of the items
expected to diverge from the PrAS subscales (except Anxiety Indicators and Body Image
Concerns) and was therefore called the discriminant component. As expected, the
discriminant component included all items from the EPDS, the EPDS-A, the HADS-A and the
three PASS subscales. In addition, some items from the IPIP-N, the CWS subscales, Socioeconomic, Health and Relationships, and the fourth PASS subscale, Excessive Worry and
Specific Fears, also loaded on this component. The discriminant component also contained
all the items from the PrAS Anxiety Indicators and PrAS Body Image Concerns subscales;
these item loadings ranged from moderate to very strong.13 Further, two items from the
PrAS subscale Attitudes Towards Medical Staff had small loadings on this component.

13

Given the factor loadings are the correlation between the variable and the factor, Cohen’s guidelines will
again be used to interpret the strength of the loading. These are, <.40 small/weak, .41 –55 medium/moderate,
55-70 large/strong and >.71 very large/very strong.
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Table 23
Study 4 Two-factor Solution Discriminant Component Factor Loadings
Item
PSS27
PRA20
PSS30
PSS28
EP8R
PRA19
HA1
HA7
HA2
EP9R
IP3
IP1
PSS31
PSS23
PSS29
PSS9
EP6R
PSS6
PSS22
PSS24
EP1
EP5R
HA3
PSS15
IP10R
PSS17

Loading
.87
.86
.84
.83
.82
.82
.81
.81
.78
.77
.77
.77
.76
.74
.73
.73
.73
.73
.72
.72
.71
.70
.70
.69
.69
.68

Description
Anxiety
Panic
Panic
Racing thoughts
Sad or miserable
Worries snowball
Tense/wound up
Panic
Frightened feelings
Unhappy
Down in dumps
Feel blue
Agitation
Avoidance
Loss of control
Repetitive thoughts
Overwhelmed
Overwhelmed
Avoidance
Detachment
Able to laugh
Scared or panicky
Worry
Jumpy
Pleased with self
Being on guard

Item
IP9R
PSS26
EP7R
PRA21R
IP2
EP4
IP5
IP8R
PRA18
PSS4
IP4
EP2
HA4
PRA7
PSS25
PRA11
PSS16
PSS18
PRA10
PSS5
PSS8
EP3R
PSS14
EP10R
PSS10
PRA18

Loading
.68
.68
.68
.68
.68
.67
.66
.66
.66
.65
.64
.63
.62
.62
.62
.62
.62
.59
.59
.58
.57
.57
.56
.56
.55
.66

Description
Not bothered by things
Difficulty adjusting
Poor sleep
Don’t feel content
Dislike self
Anxious or worried
Panic easily
Feel comfortable with self
Worries interfere with life
Worry
Mood swings
Looked forward to things
Relaxed
Feel unattractive
Lose track of time
Unhappy with appearance
Repeated thoughts
Repeated memories
Unattractive to others
Worry
Extreme fear
Blamed myself
Checking things
Self-harm
Difficulty sleeping
Worries interfere with life

Note: The subscale/item numbers relate directly to the full survey in Appendix B. Prefix of PSS = Perinatal Anxiety
Screening Scale, PRA = Pregnancy-related Anxiety Scale, EP = Edinburgh Postnatal Depression Scale, HA = Hospital
Anxiety Depression Scale, IP = International Personality Item Pool, CW = Cambridge Worry Scale. The description
is a brief description of the item content.

Table 23 presents the second component together with the relative item loadings. Again, for
parsimony, only loadings greater than .55 are reported. This component consisted mainly of
the items expected to correlate with the PrAS and was thus called the convergent
component. The component consisted of all items from the PrAS subscales Childbirth
Concerns, Attitudes Towards Childbirth, Baby Concerns, and Avoidance. Two items from the
PrAS subscale Worry About Motherhood also loaded. In addition, the full PRAQ-R subscales,
Fear of childbirth, Fear of Bearing a Physically or Mentally Handicapped Child and the CWS
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Socio-medical subscale also loaded. Further, one item each from the PASS subscale
Excessive Worry and Specific Fears (e.g. harm to baby and fear of needles, birth, blood pain),
and the CWS subscale, Health (e.g. baby’s wellbeing) loaded. Attached as Appendix H is the
full component.
Table 24
Study 4 Two-factor Solution Convergent Component
Item

Loading

Description

CW11

.86

Worry about giving birth

PQ2

.85

Anxious about delivery

PQ1

.79

Childbirth worry

PRA1

.78

Worry will be torn or cut during birth

PRA16R

.78

Not confident will be fine during birth

PQ3

.71

Worry about losing control in labour

PRA2

.70

Worry about unnecessary interventions

PQ6

.69

Afraid something will be wrong with baby

PQ4

.69

Fear baby will be disabled

PRA15R

.68

Don’t know if cope with pain of childbirth

PRA3

.68

Afraid of invasiveness of birth

PRA12R

.67

Feel unprepared for childbirth

PRA6

.64

Fear losing control in labour

CW8

.62

Worry something wrong with baby

PRA23

.59

Worry about a sick or disabled baby

PSS7

.59

Strong fear about needles, blood, birth, pain, etc.

PQ7

.58

Thoughts that child will be in poor health

PQ5

.57

Afraid baby will be stillborn

PRA22

.56

Worry baby won't be normal

PRA5

.55

Fear being harmed in birth

CW12

.55

Worry about coping with new baby

Note: PrAS = Pregnancy-related Anxiety Scale. Prefix of CW = Cambridge Worry Scale, PQ = Pregnancy
Related Anxiety Questionnaire-Revised, PRA = PrAS, PSS = Perinatal Anxiety Screening Scale. The
subscale/item numbers relate directly to the survey in Appendix B. Description is a brief description
of the item content.

To investigate further the construct validity of the PrAS, a second PCA was completed. This
was done to not only provide additional validity evidence for the subscales but also because
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the two-factor solution only explained a moderate amount of variance (i.e. 39%). Therefore,
a second analysis, using the Vista program for parallel analysis (to determine the number of
factors to extract), was conducted. The recommended number of factors to extract was
deemed as 10, and these components were extracted using promax rotation. Again, factor
loadings less than .30 were suppressed for parsimony. The 10 extracted factors explained
59.08% of the variance. After removal of cross-factor loadings with differences less than .3,
there were 92 items in the PCA solution.
Table 24 presents the 10 components together with the shared variance for each
component. For parsimony, only loadings greater than .60 are reported. Attached as
Appendix I are the complete loadings for all items for each of the 10 components. The first
component contained the majority of anxiety and depression items (i.e. the PASS, HADS-A,
EPDS, IPIP-N, and EPDS-A). These items loaded together with all four PrAS Anxiety Indicators
items. This component was named discriminant items. The second component, labelled
childbirth, consisted of all the items from the PrAS subscales Childbirth Concerns, Attitudes
Towards Childbirth and the full PRAQ-R subscale Fear of Childbirth. In addition, other
childbirth-related items from the CWS and PASS formed this component. The third
component contained all the items from the PrAS subscale Baby Concerns, the PRAQ-R
subscale Fear of Bearing a Physically or Mentally Handicapped Child together with items
about the baby’s wellbeing from the CWS and the PASS. This component was called baby
concerns. The fourth component contained the full Body Image Concerns subscales from the
PrAS and PRAQ-R and was thus labelled body image.
The next component, named anxiety disorder symptoms, included various PASS items that
assess anxiety disorder symptomology. Following this, the next component contained items
from the PASS subscale, Perfectionism, Control and Trauma and the CWS. These included
indicators of perfectionism and control and miscellaneous worries about housing, health,
and money. This component was called control. Next, a component called motherhood
contained items from the PrAS subscale Worry About Motherhood and one CWS item
relating to coping with a new baby. Finally, the remaining three components included all the
respective PrAS items from the subscales Attitudes Towards Medical Staff (medical),
Acceptance of Pregnancy (acceptance) and Avoidance (avoidance).
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Table 25
Study 4 Factor Loadings for the 10-factor Solution
Discriminant
Items
(33.16%)

Childbirth
(6.16%)

Baby
Concerns
(3.94%)

Body Image
(3.46%)

HA7

.86

PQ1

.87

PQ6

.94

PQ10

.90

Anxiety
Disorder
Symptoms
(2.74%)
PSS22 .73

PSS30

.82

CW11

.85

PRA23

.94

PQ8

.87

PSS21

.68

IP5

.81

PQ2

.80

PQ4

.90

PQ9

.87

PSS23

.62

HA1

.81

PRA1

.80

PRA24

.89

PRA9

.83

EP8R

.79

PRA2

.78

PRA22

.86

PRA7

.75

EP6R

.77

PRA3

.71

CW8

.83

PRA10

.63

HA2

.76

PSS7

.69

PQ7

.76

HA3

.75

PQ3

.69

PQ5

.74

PSS31

.75

PRA15r

.68

IP4

.75

PRA16r

.66

EP4

.74

IP1

.74

PSS6

.74

EP9R

.72

IP3

.71

PRA19

.70

EP3R

.68
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Control
(2.30%)

Motherhood
(2.09%)

Medical
(1.87%)

Acceptance
(1.81%)

Avoidance
(1.56%)

PSS12

.71

PRA17

.83

PRA31r

.99

PRA25r

.82

PRA30

.92

PSS11

.67

PRA14

.74

PRA32r

.97

PRA26r

.82

PRA29

.92

PRA13

.70

PRA33r

.86

PRA27r

.81

PRA28

.85

CW12

.69

Discriminant
Items
(33.16%)
PRA20

.68

EP7R

.67

EP5R

.66

PSS4

.66

HA4

.65

IP9R

.63

PSS9

.61

Childbirth
(6.16%)

Baby
Concerns
(3.94%)

Body Image
(3.46%)

Anxiety
Disorder
Symptoms
(2.74%)

Control
(2.30%)

Motherhood
(2.09%)

Medical
(1.87%)

Acceptance
(1.81%)

Avoidance
(1.56%)

Note: Total variance accounted for by each component is in parentheses. Prefix of HA = Hospital Anxiety Depression Scale, PSS = Perinatal Anxiety Screening Scale, IP = International
Personality Item Pool Neuroticism subscale, EP = Edinburgh Postnatal Depression Scale, PRA = Pregnancy-related Anxiety Scale, PQ = Pregnancy Related Anxiety Questionnaire-Revised,
CW = Cambridge Worry Scale. The description is a brief indication of the item content. The subscale/ items numbers relate to the individual items in the survey, see Appendix B.
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Multiple regression analysis.
Twenty-seven multiple regression analyses were next conducted, one for each PrAS
subscale and each trimester (i.e. early, mid and late pregnancy). General anxiety (HADS-A)
and depression (EPDS) were the predictor variables, and the PrAS subscales the outcome
variables. All variance inflation factors were confirmed as less than 5 and tolerance greater
than .2, thus indicating multicollinearity was not a problem (Field, 2009). Of these 27
analyses, the three PrAS Avoidance subscale regression models did not reach statistical
significance for all trimesters. Attitudes Towards Childbirth and Attitudes Towards Medical
Staff both also did not reach statistical significance for early pregnancy only. The remaining
22 analyses, however, were all statistically significant. Table 25 presents the full regression
results. Adjusted R2, the unstandardised betas (β), and relative confidence intervals, squared
semi-partial correlations (sr2) for each predictor are reported.
As expected, the PrAS Anxiety Indicators and Body Image Concerns subscales shared a large
proportion of the variance (up to 79%) with measures of general anxiety and depression
across all trimesters. Both general anxiety and depression also uniquely contributed to the
variance in all trimesters on both subscales. For PrAS Anxiety Indicators, the unique
contribution was large for general anxiety, (up to 13%) and lesser for depression (up to 8%).
Conversely, for Body Image Concerns the unique contribution of depression was consistent
across all trimesters, ranging from around 5 to 9.5%. For general anxiety, the unique
contribution was small (3.28%) and only evident in mid pregnancy. The following results,
reported per trimester, relate to the remaining six PrAS subscales.
In early pregnancy, the regression models for both PrAS subscales Attitudes Towards
Childbirth and Attitudes Towards Medical Staff were not statistically significant. For the
remaining subscales, (i.e. Childbirth Concerns, Worry About Motherhood, Acceptance of
Pregnancy, Avoidance and Baby Concerns) the combined contribution of measures of both
general anxiety and depression to the variance was between 12 and 23%. Further, in early
pregnancy general anxiety and depression uniquely contributed to only two subscales.
Anxiety uniquely explained no more than 9% of the variance in the PrAS subscale Baby
Concerns and depression uniquely contributed around 12% to the variance in the PrAS
Worry About Motherhood subscale.
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For mid pregnancy, all regression models were also statistically significant. The combined
contribution of measures of general anxiety and depression to the variance in the PrAS
subscales ranged from 5 to 30%. For five PrAS subscales, measures of general anxiety and
depression made unique contributions to the variance. General anxiety uniquely
contributed no more than 12.5% to the variance in the PrAS subscales Childbirth Concerns,
Attitudes Towards Childbirth, Worry About Motherhood, and Baby Concerns. Depression
uniquely contributed around 4.5% to the variance in the PrAS subscale Attitudes Towards
Medical Staff.
For late pregnancy, again all regression models were statistically significant. The combined
contribution to the variance of measures of general anxiety and depression ranged from 6
to 12%. General anxiety uniquely contributed to the variance in only three PrAS subscales.
Specifically, general anxiety uniquely contributed less than 2.6% of the variance in the PrAS
subscales Childbirth Concerns, Attitudes Towards Childbirth, and Attitudes Towards Medical
Staff. Depression however did not uniquely contribute to any of the PrAS subscales.
Table 26
Multiple Regression Analyses for Study 4
Dependent Variable
– PrAS subscale
Childbirth Concerns
Early Pregnancy

Predictors

R2

β

Confidence
Intervals - β

sr2

.12
Anxiety
Depression

Mid Pregnancy

3.88*
.17
.18

–.19–.54 1.46
–.13–.57 2.89

.30
Anxiety
Depression

Late Pregnancy

30.79***
.66***
–.08

.39–.94 12.46***
–.32–.14 0.28

.12
Anxiety
Depression

Body Image Concerns
Early Pregnancy

12.46***
.32*
.11

.07–.59 0.32*
–.11–.32 0.53

.29
Anxiety
Depression

Mid Pregnancy

9.36***
.13
.33*

–.25–.51 0.88
.04–.64 9.30*

.49
Anxiety
Depression

Late Pregnancy

66.72***
.29**
.30***

.09–.46 3.28**
.14–.49 5.20***

.29
Anxiety

F (2,368)

34.93***
.12
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–.09–.33 0.53

Dependent Variable
– PrAS subscale

Predictors

R2

Depression
Attitudes Towards
Childbirth
Early Pregnancy

β
.38***

Confidence
sr2
Intervals - β
.21–.55 8.29***

.05
Anxiety
Depression

Mid Pregnancy

0.99 ns
.03
.09

–.25–.31 0.08
–.12–.37 1.54

.18
Anxiety
Depression

Late Pregnancy

16.34***
.17*
.06

.03–.31 3.28*
–.04–.20 0.15

.08
Anxiety
Depression

Worry About
Motherhood
Early Pregnancy

8.09***
.15*
.03

.02–.31 2.56*
–.08–.13 0.14

.23
Anxiety
Depression

Mid Pregnancy

7.02**
–.01
.23*

–.25–.23 0.01
.02–.45 12.04*

.30
Anxiety
Depression

Late Pregnancy

29.47***
.21**
.08

.09–.34 4.71**
–.03–.18 1.02

.10
Anxiety
Depression

Acceptance of
Pregnancy
Early Pregnancy

10.38***
.10
.09

–.03–.24 1.17
–.02–.19 1.39

.18
Anxiety
Depression

Mid Pregnancy

5.52**
.02
.15

–.20–.23 0.05
–.05–.32 8.76

.05
Anxiety
Depression

Late Pregnancy

4.97**
.01
.06

–.09–.12 0.04
–.01–.13 1.61

–.03
.10*

–.13–.08 0.17
.01–.19 3.88

.06
Anxiety
Depression

Anxiety Indicators
Early Pregnancy

6.11**

.79
Anxiety
Depression

Mid Pregnancy

72.76***
.37***
.22**

.22–.51 12.67***
.12–.34 7.67**

.69
Anxiety
Depression

Late Pregnancy

152.69***
.29***
.21***

.18–.43 6.71***
.09–.30 5.06***

.61
Anxiety

F (2,368)

129.97***
.36***
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.26–.46 11.16***

Dependent Variable
– PrAS subscale

Predictors

R2

Depression
Attitudes Towards
Medical Staff
Early Pregnancy

β
.17***

Confidence
sr2
Intervals - β
.08–.26 3.65***

.08
Anxiety
Depression

Mid Pregnancy

2.71 ns
–.01
.16

–.25–.23 0.01
–.03–.29 5.76

.20
Anxiety
Depression

Late Pregnancy

18.71***
.05
.17**

–.12–.18 0.23
.05–.30 4.71**

.08
Anxiety
Depression

Avoidance
Early Pregnancy

8.56***
.14*
.05

.01–.26 1.96*
–.07–.17 0.42

–.02
Anxiety
Depression

Mid Pregnancy

0.55 ns
–.10
.02

–.27–.07 1.74
–.12–.14 0.10

–.01
Anxiety
Depression

Late Pregnancy

0.21 ns
.04
–.01

–.08–.19 0.15
–.12–.08 0.01

–.01
Anxiety
Depression

Baby Concerns
Early Pregnancy

0.34 ns
.04
.01

–.08–.16 0.14
–.09–.10 0.01

.18
Anxiety
Depression

Mid Pregnancy

5.45**
.30*
.01

.03–.54 8.82*
–.20–.31 0.04

.24
Anxiety
Depression

Late Pregnancy

23.27***
.27***
.01

.09–.42 7.18***
–.13–.16 0.02

.06
Anxiety
Depression

F (2,368)

6.62**
.12
.06

–.05–.30 1.19
–.06–.18 0.56

Note: Early pregnancy = ≤ 13 weeks (n = 41), mid pregnancy = 14 to ≤ 26 weeks (n = 139), late pregnancy =
27+ weeks (n = 164). R2 = adjusted R2, β = unstandardised beta, sr2 = squared semi-partial correlation,
expressed as the percentage of variance in the criterion uniquely explained by the predictor, significance = *p
< .05, **p < .01, *** p < .001, ns = not statistically significant.

Summary.
The non-parametric correlations, PCA and multiple regression analyses all provide evidence
of the construct validity of the PrAS. As reported above, in most instances there were
stronger correlations between the PrAS subscales and the relative convergent measures (i.e.
PRAQ-R and CWS). Further, the measures of theoretically unrelated constructs showed
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lesser correlations. The PCA further confirmed these results with the majority of items from
all measures forming distinct divergent and convergent components with the related PrAS
items. Finally, the multiple regression analysis demonstrated that general anxiety and
depression’s contribution to the variance is small, in most instances, thus confirming that
the PrAS is relatively independent of measures of these measures.
Discussion
The purpose of Study 4 was to examine the construct validity of the PrAS. The measures
selected, in most cases, provided support for the convergent and divergent validity of the
PrAS and its subscales. Full-scale and subscale correlations generally demonstrated higher
correlations with their respective convergent measures and lower correlations for divergent
measures, thus satisfying the underlying principle of construct validity; that the variable of
interest correlates higher with similar measures than with measures of different traits
(Campbell & Fiske, 1959).
Further, the specific predictions for PCA were supported with items from the divergent
measures (i.e. general anxiety, depression, neuroticism, and anxiety disorder
symptomology), loading onto a separate component with the PrAS Anxiety Indicators and
Body Image Concerns items. The remaining items (i.e. pregnancy-specific concerns and
worries) as expected, loaded onto a second component with the remaining PrAS items, with
only a few exceptions.
Lastly, the multiple regression analyses further supported the validity of the PrAS. For these
analyses, general anxiety and depression, as predicted, only accounted for a small amount
of the variance in each of the seven PrAS subscales, for each trimester. For the remaining
two subscales (Anxiety Indicators and Body Image Concerns) general anxiety, and
depression, as predicted, shared a significant proportion of variance. This significant
contribution (of anxiety and depression) to the PrAS Anxiety Indicators and Body Image
subscales is consistent with the relationships these constructs share, as discussed above. In
addition, these multiple regression analyses were the same as those conducted in the
replication of the Huizink study (see Chapter 3). The similar results obtained here further
support the validity of these subscales.
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There were some limitations of this study that likely contributed to the reported results and
lack of significant findings for some analyses. First, while the sample size was robust, when
stratified across the trimesters, some resulting subsamples (i.e. early pregnancy) were
markedly reduced. Despite the use of bootstrap resampling, it would seem the analyses
lacked power, which likely contributed to the non-significant results. As previously stated
bootstrap sampling is effective for skewed data but less so for increasing power (i.e.
correcting for small samples) (Hesterberg, 2015). This lack of power is especially evident in
the multiple regression analyses with five of the 27 models not reaching statistical
significance. Another consideration possibly contributing to these results is the 11 reversescored items. This reverse scoring was initially identified in Chapter 4 as a limitation,
evidenced by lower internal consistency reliability coefficients for the relative PrAS
subscales.
To address both limitations, the above analyses were repeated with a more robust sample
size for all trimesters. Further, the 11 reverse-scored items were revised to remove the
reverse scoring. The results of these additional analyses are reported in Study 5. Following
this, a discussion of the findings of both Study 4 and Study 5 is provided.
Study 5
To address the limitation of the sample size; Study 4 was repeated with a larger cohort.
Further, to investigate the contribution of the reverse scoring on 11 items, these
questions/statements were reworded for positive scoring. The non-parametric correlations,
PCA and multiple regression analyses used to examine the construct validity of the PrAS
were therefore repeated with the same predictions again tested.
Method
Participants.
Participants were recruited online using the same method as detailed in Study 1, 2 and 3.
Data collection occurred from December 2016 to April 2017. CSU HREC granted ethics
approval (Protocol No. H16167). As shown in Table 26, participants (M = 27.4, SD = 4.8, N =
805) were predominately Australian, married or cohabitating, fairly well educated, with
most women either employed or a homemaker. Furthermore, the majority of women were
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nulliparous or carrying their second child and in later months of pregnancy. As with previous
samples, this sample was considered a good representation of pregnant women in Australia
regarding age and the ratio of indigenous and non-indigenous women. As with previous
samples, this cohort did have a slightly higher proportion of women born in Australia (92.4%
cf. with 69%, Australian Bureau of Statistics, 2013; Australian Institute of Health & Welfare,
2015) but again this was not considered to be indicative of non-representativeness.
Furthermore, the sample was well represented across each trimester, with 124 women in
early pregnancy, 206 women in mid pregnancy and 326 women in late pregnancy, thus
addressing a noted limitation of Study 4.
Table 27
Demographic Characteristics of Study 5 Participants
Age (M, SD) a
Age Range (years)
Employment b
Employed †
Homemaker
Unemployed
Studying
Married or Cohabitating c
Education c
Low
Middle
High
Country of Birth c
Australia
New Zealand
United Kingdom
Ethnicityc
Caucasian
Aboriginal/Torres Strait Islander
Parity c
Nulligravida
Multigravida
Gestation d
Gestation (M, SD)
≤13 weeks (n = 124)
13–≤26 weeks (n = 206)
>26 weeks (n = 326)

27.4 (4.8)
18–44
58.9%
34.6%
4.4%
2.1%
89.9%
25.8%
35.3%
21.3%
92.4%
2.0%
1.45
85.5%
4.8%
53.2%
46.8%
24.7 (10.0)
19.0%
31.4%
49.6%
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Note: Missing data, a = 144, b = 143, c = 141, d = 146. † = includes self-employed, casual and part time.
Education, low = high school level; middle = trade certificate, diplomas; high = university.

Materials and procedures.
The same measures as detailed for Study 4 were again used for this study. The full-scale
PrAS with the revised items (as shown in Table 27 below), plus the PRAQ-R, CWS, EPDS,
HADS-A, IPIP-N, EPDS-A, PASS and the same nine demographic questions were combined
into one online survey. All participants completed the same survey. Promotion of the
questionnaire was again via Facebook advertising with a small incentive offered for
completion (a chance to win one of five $50.00 gift cards). Figure 7 shows the Facebook
advertisement used.

Figure 7. Facebook advertisement for Study 5.
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Pregnancy-related Anxiety Scale.
The PrAS is a 33-item multidimensional scale with higher scores indicative of increasing
pregnancy-related anxiety. As previously stated, 11 PrAS items were reverse scored, with
the majority of items performing poorly in Study 4. Therefore, to assess the effect of the
reverse scoring, the questions were revised to remove the reverse scoring. Table 27 details
the original items and their relative revisions.
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Table 28
Rewording of the 11 Pregnancy-related Anxiety Scale Reverse-scored Items
PrAS Subscale

Item Number

Original Item

Revised Wording

Body Image

PRA8

I feel good with the way I look

I don’t feel good with the way I look

Attitudes

PRA12

I feel prepared for childbirth

I feel unprepared for childbirth

Attitudes

PRA15

Attitudes

PRA16

When I think of childbirth, I know that I will cope with the
pain
I feel confident that I will be fine during childbirth

When I think of childbirth, I don't know that I'll cope with the
pain
I am not confident that I will be fine during childbirth

Anxiety

PRA21

I feel content

I don’t feel content

Acceptance

PRA25

Acceptance

PRA26

My husband/partner and I are very much looking forward to
this baby
I look forward to meeting my baby.

My husband/partner and I are not looking forward to this
baby
I am not looking forward to meeting my baby

Acceptance

PRA27

This pregnancy is very much wanted.

This pregnancy is unwanted

Medical

PRA31

I know the midwives/doctors will be friendly

I don’t know if the midwives/doctors will be friendly

Medical

PRA32

I know the midwives/doctors will be kind and helpful

I don’t know if the midwives/doctors will be kind and helpful

Medical

PRA33

I know that I can ask the midwives/doctors anything

I don’t know if I can ask the midwives/doctors anything

Note: PrAS = Pregnancy-related Anxiety Scale, Item Number = corresponds to the item in the survey, see Appendix B. Body Image = PrAS Body Image Concerns, Attitudes =
PrAS Attitudes Towards Childbirth, Anxiety = PrAS Anxiety Indicators, Acceptance = PrAS Acceptance of Pregnancy, Medical = PrAS Attitudes Towards Medical Staff.
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All remaining measures for Study 5 were the same as those utilised in Study 4. Therefore,
the description of these measures is not repeated here. Table 28 presents the internal
consistency reliabilities for each scale. As can be seen, two subscales (CWS Relationship and
PrAS Acceptance of Pregnancy) had low internal consistency reliability. The reliability for the
CWS Relationship subscale, however, is consistent with previous research (Jomeen &
Martin, 2007, α = .60) where this alpha was deemed acceptable based on the subscale
having only two items. The other low reliability was for PrAS Acceptance of Pregnancy and is
likely due to the revised reverse-scored items. Previous internal consistency reliability
(before the item revision) was as high as α. = 81. The revised subscale, however, was
included in all subsequent analyses to enable a full assessment of the revision. This
evaluation is discussed in more detail below.
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Table 29
Internal Consistency Reliabilities for all Scales
Scale
CWS
CWS Socio-medical subscale
CWS Socio- economic subscale
CWS Health subscale
CWS Relationships subscale
EPDS
EPDS-A
HADS-A
IPIP-N
PASS
PASS Acute Anxiety and Adjustment subscale
PASS Excessive Worry and Specific Fears subscale
PASS Perfectionism, Control and Trauma subscale
PASS Social Anxiety subscale
PRAQ-R
PRAQ-R Fear of Childbirth subscale
PRAQ-R Fear of … Handicapped Child subscale
PRAQ-R Concern About One’s Appearance subscale
PrAS
PrAS Childbirth Concerns
PrAS Body Image Concerns*
PrAS Attitudes Towards Childbirth*
PrAS Worry About Motherhood
PrAS Acceptance of Pregnancy*
PrAS Anxiety Indicators*
PrAS Attitudes Towards Medical Staff*
PrAS Avoidance
PrAS Baby Concerns

Cronbach’s α

N

.83
.74
.70
.66
.59
.89
.76
.87
.85
.96
.92
.90
.89
.90
.87
.82
.91
.90
.93
.88
.92
.83
.86
.46
.88
.92
.87
.94

710
710
710
710
710
805
805
749
723
691
691
691
691
691
766
766
766
766
672
672
672
672
672
672
672
672
672
672

Note: Listwise deletion used. CWS = Cambridge Worry Scale, EPDS = Edinburgh Postnatal Depression
Scale, EPDS-A = EPDS anxiety subscale, HADS-A = Hospital Anxiety Depression Scale-Anxiety subscale,
IPIP-N = International Personality Inventory Pool Neuroticism subscale, PASS = Perinatal Anxiety
Screening Scale, PRAQ-R = Pregnancy-related Anxiety Scale, Revised, Fear of … Handicapped Child
subscale = Fear of Bearing a Physically or Mentally Handicapped Child subscale, PrAS = Pregnancyrelated Anxiety Scale. An asterisk denotes the PrAS subscales that contain the revised reverse-scored
items.

Data Analyses.
The same data analyses as detailed for Study 4 were again utilised in Study 5. Therefore, the
description of the nature of these analyses is not repeated here. Again, only participants
with complete data for the main outcome variables were utilised.
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Results
Non-parametric correlations, PCA and multiple regression analyses were again used to
investigate the construct validity of the PrAS. Table 29 presents the descriptive statistics for
all variables. Inspection of the item means confirmed that the participants viewed all
questions as realistic options with no low means evident.
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Table 30
Descriptive Statistics for all Study 5 Variables
Scale

N

Min

Max

Mean

SD

CWS

710

0.00

65.00

26.69

12.67

CWS Socio-medical subscale

710

0.00

20.00

8.42

5.23

CWS Socio-economic subscale

710

0.00

15.00

6.29

4.12

CWS Health subscale

710

0.00

20.00

9.23

4.84

CWS Relationships subscale

710

0.00

10.00

2.74

2.72

EPDS

805

0.00

28.00

12.37

5.60

EPDS-A

805

0.00

9.00

5.45

2.06

HADS-A

749

0.00

21.00

9.41

4.58

IPIP-N

723

10.00

50.00

31.01

7.89

PASS

691

1.00

91.00

35.25

19.97

PASS Acute Anxiety and Adjustment subscale

691

0.00

24.00

7.28

5.70

PASS Excessive Worry and Specific Fears subscale

691

0.00

30.00

13.53

6.77

PASS Perfectionism, Control and Trauma subscale

691

0.00

24.00

8.82

5.77

PASS Social Anxiety subscale

691

0.00

15.00

5.62

4.22

PRAQ-R

766

10.00

50.00

30.12

9.30

PRAQ-R Fear of Childbirth subscale

766

3.00

15.00

9.41

3.44

PRAQ-R Fear of … Handicapped Child subscale

766

4.00

20.00

11.65

4.81

PRAQ-R Concern About One’s Appearance subscale

766

3.00

15.00

9.06

3.95

PrAS

672

33.00

123.00

63.52

17.58

PrAS Childbirth Concerns

672

6.00

24.00

12.11

4.95

PrAS Body Image Concerns*

672

5.00

20.00

12.03

4.69

PrAS Attitudes Towards Childbirth*

672

3.00

12.00

6.38

2.61

PrAS Worry About Motherhood

672

3.00

12.00

6.18

2.64

PrAS Acceptance of Pregnancy*

672

3.00

12.00

3.46

1.14

PrAS Anxiety Indicators*

672

4.00

16.00

7.35

3.02

PrAS Attitudes Towards Medical Staff*

672

3.00

12.00

5.49

2.52

PrAS Avoidance

672

3.00

12.00

4.32

2.25

PrAS Baby Concerns

672

3.00

12.00

6.21

2.86

Note: CWS = Cambridge Worry Scale, EPDS = Edinburgh Postnatal Depression Scale, EPDS-A = EPDS anxiety
subscale, HADS-A = Hospital Anxiety and Depression Scale-Anxiety subscale, IPIP-N = International Personality
Inventory Pool Neuroticism subscale, PASS = Perinatal Anxiety Screening Scale, PRAQ-R = Pregnancy Related
Anxiety Questionnaire-Revised, PRAQ-R Fear of … Handicapped Child subscale = PRAQ-R Fear of Bearing a
Physically or Mentally Handicapped Child subscale. PrAS = Pregnancy-related Anxiety Scale. An asterisk denotes
the subscales with the revised reverse-scored items.
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Spearman’s Rho non-parametric correlations.
Non-parametric correlations were conducted using 1000 bootstrapped resamples. Similar to
Study 4, correlations between the full-scale PrAS and all other full scales was first assessed.
Table 30 presents the correlations together with the shared variance and 95% BCa
confidence intervals. As can be seen, the largest correlations were with the convergent
measures; these are presented in bold in the table. These correlations were all in the very
large range, 14 sharing up to 58% of the variance. Although the correlations between the
divergent measures were still large, these were smaller than the correlations between the
convergent correlations, with none exceeding r = .68, with shared variance all below 45%.
Table 31
Non-Parametric Correlations for all Subscales
Measure

PrAS

BCa CIs

PASS Excessive Worry and Specific Fears subscale

.76** (58%)

.73–.80

PRAQ-R

.76** (58%)

.73–.80

CWS

.74** (55%)

.70–.78

PASS Acute Anxiety and Adjustment subscale

.68** (45%)

.62–.72

HADS-A

.65** (43%)

.60–.70

PASS Social Anxiety subscale

.64** (40%)

.58–.69

IPIP-N

.62** (39%)

.57–.67

EPDS

.60** (36%)

.54–.65

PASS Perfectionism, Control and Trauma subscale

.59** (34%)

.53–.64

EPDS-A

.53** (28%)

.47–.59

Note: ** Correlation is significant at the 0.01 level (2-tailed). N = 672, pairwise deletion. Shared
variance is reported as a percentage in parentheses. BCa CIs = 95% bias-corrected and accelerated
confidence intervals. PASS = Perinatal Anxiety Screening Scale, PRAQ-R=Pregnancy-related Anxiety
Questionnaire-Revised, CWS = Cambridge Worry Scale, HADS-A = Hospital Anxiety and Depression
Scale-Anxiety subscale, IPIP-N = International Personality Inventory Pool Neuroticism subscale, EPDS =
Edinburgh Postnatal Depression Scale, EPDS-A = EPDS Anxiety subscale. Convergent correlations are
bolded.
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Following this, the subscale correlations were examined. As shown in Table 31, the PrAS
subscales demonstrated both convergent (the convergent correlations are again in bold),
and divergent validity with all measures of related and unrelated constructs. All
correlational analyses were statistically significant and in most cases the PrAS subscale and
relative convergent measures correlated more highly than with the other unrelated
measures, which showed lower correlations.
Again, as anticipated, the four PrAS subscales (Childbirth Concerns, Body Image Concerns,
Attitudes Towards Childbirth and Baby Concerns) showed medium to very large associations
with the three conceptually similar and respective PRAQ-R subscales. In addition, other
similar subscales also correlated with these PrAS subscales, ranging from medium to large.
These included the CWS subscales Socio-medical, Health and Relationships, and the PASS
Excessive Worry and Specific Fears. Lower correlations with the other less related subscales
were also demonstrated.
The PrAS Worry About Motherhood, Attitudes Towards Medical Staff, and Avoidance all had
correlations ranging from small to large with the CWS Socio-medical subscale and the PASS
Excessive Worry and Specific Fears. PrAS Acceptance, unexpectedly, had higher correlations
with the PASS Acute Anxiety and Adjustment subscale, CWS Relationships, and measures of
depression, anxiety, and neuroticism. These were all deemed small in size but larger than
the associations evident for the other subscales.
Lastly, the PrAS subscales Anxiety Indicators and Body Image Concerns had medium to very
large correlations with the measures of general anxiety, depression, neuroticism, and
anxiety disorder symptomology. PrAS Anxiety Indicators also demonstrated lesser
correlations with the other pregnancy-specific and unrelated measures. This result was
expected and is consistent with the previous correlations reported for Study 4.
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Table 32
Spearman’s Rho Non-parametric Correlations for Study 5
PrAS

CWS-SM

CWS-SE

CWS-H

CWS-R

EPDS

EPDS-A

HADS-A

IPIP-N

PASS-A

PASS-E

PASS-P

PASS-S

PRQ-B

PRQ-C

PRQ-A

CB

.67**

.27**

.34**

.22**

.31**

.31**

.35**

.32**

.39**

.50**

.37**

.40**

.60**

.39**

.42**

BI

.39**

.38**

.33**

.40**

.47**

.37**

.46**

.59**

.48**

.51**

.42**

.53**

.30**

.24**

.81**

AT

.66**

.31**

.34**

.28**

.31**

.33**

.39**

.35**

.41**

.53**

.35**

.39**

.69**

.36**

.39**

MH

.56**

.36**

.39**

.40**

.45**

.39**

.47**

.43**

.53**

.56**

.39**

.48**

.38**

.37**

.36**

AC

.12**

.14**

.09*

.21**

.21**

.14**

.16**

.16**

.21**

.16**

.11**

.17**

.02

.11**

.10**

AX

.45**

.49**

.48**

.48**

.75**

.64**

.78**

.68**

.84**

.78**

.69**

.67**

.27**

.41**

.39**

MD

.46**

.28**

.30**

.26**

.31**

.29**

.36**

.30**

.39**

.43**

.37**

.38**

.34**

.30**

.30**

AV

.20**

.08*

.18**

.15**

.17**

.17**

.22**

.17**

.13**

.21**

.13**

.12**

.20**

.20**

.13**

BC

.37**

.22**

.58**

.24**

.35**

.35**

.47**

.32**

.42**

.54**

.36**

.34**

.28**

.78**

.32**

Note: Convergent coefficients are bolded. Significance levels = ** p < 0.01, * p < 0.05 (2-tailed). N = 672. CWS = Cambridge Worry Scale, CWS-SM = CWS Socio-medical subscale,
CWS_SE = CWS Socio-economic subscale, CWS-H = CWS Health subscale, CWS-R = CWS Relationships subscale. EPDS = Edinburgh Postnatal Depression Scale, EPDS-A = EPDS
Anxiety subscale. HADS-A = Hospital Anxiety Depression Scale, Anxiety subscale, IPIP-N = International Personaility Inventory Pool, Neuroticism subscale. PASS = Perinatal Anxiety
Screening Scale, PASS-A=PASS Acute Anxiety and Adjustment subscale, PASS-E = PASS Excessive Worry and Specific Fears subscale, PASS-P = PASS Perfectionism, Control and
Trauma subscale, PASS-S = PASS Social Anxiety subscale. PRAQ-R = Pregnancy Related Anxiety Questionairre Revised, PRQ-B = PRAQ-R Fear of Childbirth, PRQ-C = PRAQ-R Fear of
Bearing a Phsyically or mentally Handicapped Child subscale, PRQ-A = PRAQ-R Concern About One’s Appearance subscale. PrAS = Pregnancy-related Anxiety Scale, CB = PrAS
Childbirth Concerns, BI = PrAS Body Image Concerns, AT = PrAS Attitudes Towards Childbirth, MH = PrAS Worry About Motherhood, AC = PrAS Acceptance of Pregnancy, AX = PrAS
Anxiety Indicators, MD = PrAS Attitudes Towards Medical Staff, AV = PrAS Avoidance, BC = PrAS Baby Concerns.
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Principal component analysis.
All 114 items were again subjected to a PCA with promax rotation. Preliminary assessment
of the data confirmed it suitable for PCA with the majority of correlations exceeding r = .30.
The KMO (p = .966) and Bartlett’s test of sphericity (approx. Chi-square = 58301.49, df =
6441, p = < .001) further confirmed data suitability. Similar to Study 4, a two-factor solution
was forced, with suppression of factor loadings less than .30. The two factors explained
38.11% of the variance. Visual inspection of the pattern matrix revealed a small number of
cross-factor loadings. Again, items with cross-loadings with differences of less than .3 were
removed from further analysis.
Table 32 presents the first component together with item loadings and a brief description of
each item. This component consisted mainly of the items expected to discriminate from the
PrAS and was again called the discriminant component. The component contained all the
items from the HADS-A and EPDS-A, the EPDS, CWS Relationships subscale, and the PASS
subscale Acute Anxiety and Adjustment. In addition, the majority of items from the IPIP-N,
PASS, and the CWS subscales Socio-economic and Health also loaded. These items were in
addition to the full-scale PrAS subscales Anxiety Indicators and Body Image Concerns. In
fact, all four PrAS Anxiety Indicators items loaded moderately to very strongly15 on this
component with loadings of the five Body Image Concerns items ranging from small to large.
For parsimony, only loadings greater than .60 are reported in the table with the full
component attached as Appendix J.

15

Given the factor loadings are the correlation between the variable and the factor, Cohen’s guidelines will
again be used to interpret the strength of the loading. These are, <.40 small/weak, .41 –55 medium/moderate,
55-70 large/strong and >.71 very large/very strong.
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Table 33
Study 5 Discriminant Component Two-factor Solution
Item

FL

Description

Item

EP8R

.82

Sad or miserable

PRA19 .72

Worries snowball PSS17

.65

Being on guard

IP3

.80

Down in dumps

PSS6

.71

Overwhelmed

PSS29

.65

Loss of control

PSS28 .79

Racing thoughts

PSS24

.70

Detachment

PSS15

.65

Jumpy

PSS27 .79

Anxiety

HA7

.68

Panic

PSS23

.64

Avoidance

HA1

.78

Tense/wound up

PSS22

.68

Avoidance

PSS21

.64

Unease

EP6R

.78

Overwhelmed

PSS16

.68

Repeat thoughts

PRA18 .63

Worries interfere

PSS30 .76

Panic

EP1

.68

Able to laugh

HA2

.62

Frightened feelings

PRA20 .75

Feelings of panic

EP4

.67

Anxious or worried IP5

.62

Panic easily

IP1

Feel blue

PSS4

.67

Worry

EP10R

.61

Self-harm

PRA21 .74

Don’t feel content* HA3

.67

Worry

IP4

.61

Mood swings

EP9R

.73

Unhappy

.66

Looking forward

PSS18

.61

Repeated memories

PSS9

.73

Repetitive thoughts EP5R

.66

Scared or panicky

EP7R

.72

Poor sleep

PSS5

.66

Worry

HA4

.72

Relaxed

PSS26

.66

Difficulty adjusting

Agitation

IP2

.65

Dislike self

.75

PSS31 .72

EP2

FL

Description

Item

FL

Description

Note: Item numbers relate to the individual items in the survey, see Appendix B. FL = Factor loading. Prefix of EP =
Edinburgh Postnatal Depression Scale, IP = International Personality Item Pool Neuroticism subscale, PSS =
Perinatal Anxiety Screening Scale, HA = Hospital Anxiety Depression Scale-Anxiety subscale, PrAS = Pregnancyrelated Anxiety Scale. The description is a brief indication of the item content. An asterisk denotes the revised
reverse-scored items.

Table 33 presents the second component together with the factor loadings for each item.
This component consisted mainly of the items expected to correlate with the PrAS subscales
and was thus called the convergent component. This component included the full PRAQ-R
subscales, Fear of Childbirth, Fear of Bearing a Physically or Mentally Handicapped Child,
and Concern About One’s Appearance; the PrAS subscales Childbirth Concerns, Attitudes
Towards Childbirth, Baby Concerns, and Attitudes Towards Medical Staff and the CWS Sociomedical subscale. In addition, the majority of items from the subscales CWS Health and the
PrAS Worry About Motherhood also loaded with two PASS items relating to concerns for the
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baby and fear about needles and pain. Again, for parsimony, only loadings exceeding .5 are
reported, with the full component attached as Appendix J.
Table 34
Study 5 Convergent Component Two-factor Solution
Item
CW11
PQ1
PRA3
PRA1
PQ2
PRA15
PRA6
PRA16
PQ3
PRA2
PRA5
PSS7
PQ4
PRA12
PQ6
PRA23
PRA24
CW9
PQ7
PRA22
PRA4
CW10
PQ5
CW12
CW8
PRA14

Loading
.86
.81
.80
.77
.76
.76
.75
.75
.73
.71
.69
.68
.66
.65
.64
.60
.59
.59
.58
.56
.54
.53
.53
.52
.50
.50

Description
Worry about giving birth
Childbirth worry
Afraid of invasiveness of birth
Worry will be cut or torn during birth
Anxious about delivery
Don’t know if cope with pain of birth *
Fear losing control during birth
Not confident will be fine during birth *
Worry about losing control in labour
Worry about unnecessary interventions during birth
Fear will be harmed during birth
Strong fear of needles, blood, birth, pain, etc.
Fear the baby will be disabled
Feel unprepared for birth *
Afraid something will be wrong with the baby
Worry about a sick or disabled baby
Worry something wrong with baby
Worry about going to hospital
Thoughts that child will be in poor health
Worry baby not normal
Worry about being restrained in childbirth
Worry about internal examinations
Afraid baby will be stillborn
Worry about coping with new baby
Worry something wrong with the baby
Worry about not knowing what baby wants when it cries

Note: Item numbers relate to the individual items in the survey, see Appendix B. Prefix of CW =
Cambridge Worry Scale, PQ = Pregnancy Related Anxiety Questionnaire, PRA = Pregnancy-related
Anxiety Scale, PSS = Perinatal Anxiety Screening Scale. The description is a brief indication of the item
content. An asterisk denotes the revised reverse-scored items.

To further investigate the underlying factor structure of the items, the Vista program was
again used with 11 determined as the number of factors to extract. Therefore, a PCA with
promax rotation was conducted, with suppression of factor loadings less than .30. The 11factor solution explained 58.59% of the variance. Again, examination of the pattern matrix
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for cross-loadings with a difference of less than .30 resulted in the removal of 16 items. This
exclusion left 98 items in the 11-factor solution. This solution was similar to the PCA solution
for Study 4 (10-factor solution explaining 59.08% of the variance, n = 92).
Table 34 presents the components together with the amount of variance accounted for by
each component. For parsimony, only loadings greater than .60 are reported. Therefore the
PrAS acceptance component, which accounted for 1.36% of the variance, is not shown.
Attached as Appendix K is the full factor-loading matrix.
The first component contained the majority of anxiety and depression items (i.e. the PASS,
HADS-A, EPDS, IPIP-N, and the EPDS-A) together with two (of four) items from the PrAS
subscale Anxiety Indicators. This component was therefore called discriminant items. The
second component, labelled childbirth, consisted of all the items from the PrAS Childbirth
Concerns and PRAQ-R Fear of Childbirth subscales with some childbirth-related items from
the CWS and the PASS. The next component contained all the items from the PrAS Baby
Concerns subscale together with the PRAQ-R subscale Fear of Bearing a Physically or
Mentally Handicapped Child and CWS and PASS items about concerns for the baby. This
component was accordingly named baby concerns. The fourth component, anxiety disorder
symptoms, contained various PASS items relating to anxiety disorder symptomology and a
single item from PrAS Anxiety Indicators (e.g. my worries interfere with my daily activities).
The fifth component, labelled body image, contained all the items from the PrAS Body
Image Concerns subscale and the PRAQ-R Concern About One’s Appearance.
The next component consisted only of items from the PASS subscale Perfectionism, Control
and Trauma and was thus called control. The next component, named motherhood
contained the items from the PrAS subscale Worry About Motherhood with a single CWS
item related to coping with a new baby. The tenth component with five CWS items relating
to various worries such as housing, money, and relationship was called miscellaneous
worries. The remaining three components contained all the items from the respective PrAS
subscales, Avoidance (avoidance), Attitudes Towards Medical Staff (medical), and
Acceptance of Pregnancy (acceptance). These all formed distinct components according to
their previous factor structure.
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The above factor structure was very similar to the components from Study 4 with the
following exceptions. First, there was the inclusion of additional component, miscellaneous
worries, containing various CWS items. Second, all three revised items from PrAS Attitudes
Towards Childbirth did not load onto the childbirth component as they previously did for
Study 4. These items were all removed as they had cross-loadings with the childbirth and
motherhood components that did not exceed the .3 threshold. Further, one Body Image
Concerns item (I feel unattractive), which was not revised, had much stronger factor
loadings on the body image component (.831 cf. .578) in this study. Weaker loadings,
however, were noted for all PrAS Acceptance of Pregnancy items, which were revised. An
asterisk again denotes the revised items, in the Table, that did load.
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Table 35
Study 5 Component for the 11-Factor Solution
Discriminant
Items
(31.84%)

Childbirth
(6.27%)

Baby
Concerns
(4.33%)

Body Image
(2.48%)

Control
(2.13%)

.95

Anxiety
Disorder
Symptoms
(3.21%)
PSS22
.88

EP8R

.98

PRA3

.79

PQ6

EP7

.91

PRA1

.76

EP1

.86

PSS7

IP1

.85

IP3

Motherhood
(2.01%)

Misc.
Worries
(1.75%)

Avoidance
(1.67%)

Medical
(1.55%)

PQ9

.87

PSS12

.82

PRA17

.85

CW1

.64

PRA29

.95

PRA32*

.88

PRA24

.90

PSS21

.84

PRA9

.85

PSS13

.80

PRA14

.75

CW2

.62

PRA30

.92

PRA31*

.88

.75

PRA23

.89

PSS19

.83

PRA8*

.83

PSS11

.74

CW12

.68

PRA28

.92

PRA33*

.75

PRA2

.75

CW8

.86

PSS20

.78

PQ10

.81

PSS14

.64

PRA13

.66

.83

CW11

.75

PQ4

.84

PSS23

.70

PRA7

.81

HA1

.80

PQ1

.74

PQ7

.84

PSS24

.64

PQ8

.78

EP9R

.79

PQ3

.70

PQ5

.79

PSS27

.62

PRA11

.73

EP2

.77

CW10

.67

PRA22

.75

PRA10

.68

EP6R

.77

PQ2

.64

PSS2

.66

HA4

.73

CW9

.63

CW13

.63

HA3

.67

PRA6

.61

HA2

.63

PRA5

.60

Note: The PrAS subscale Acceptance of Pregnancy is not reported as all items loaded < .60. Total variance accounted for by each component is in parentheses. The
subscale/item number relate to the individual items in the survey, see Appendix B. Prefix of EP = Edinburgh Postnatal Depression Scale, IP = International Personality Item
Pool Neuroticism subscale, HA = Hospital Anxiety Depression Scale-Anxiety subscale, PRA = Pregnancy-related Anxiety Scale, PSS = Perinatal Anxiety Screening Scale, CW =
Cambridge Worry Scale, PQ = Pregnancy Related Anxiety Questionnaire-Revised. The description is a brief indication of the item content. An asterisk denotes the revised
reverse-scored items.
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Multiple regression analysis.
Similar to Study 4, 27 separate multiple regression analyses were again conducted. Again,
for each model, general anxiety and depression were the predictors, and the PrAS subscales
were the outcome variables. This analysis was done for each trimester (i.e. early, mid and
late pregnancy). One thousand bootstrapped resamples were again used with 95% BCa
confidence intervals. All variance inflation factors were less than 5 and tolerance greater
than .2, thus confirming that multicollinearity was not an issue (Field, 2009). Table 35
presents the full regression results. Again, adjusted R2, the unstandardised betas (β), their
relative confidence intervals, and the squared semi-partial correlations (sr2) for each
predictor are reported.
The results of these regression analyses were largely consistent with the Study 4 results. The
main difference being that all analyses were significant for Study 5 whereas in Study 4 they
were not all significant. Further, the shared variance in Study 5, for five subscales, was
substantially different from the shared variance reported in Study 4. Specifically, there was a
lower shared variance for Childbirth Concerns and Body Image Concerns in mid pregnancy in
Study 5. Whereas Attitudes Towards Childbirth in early pregnancy and Worry About
Motherhood and Baby Concerns for late pregnancy all had higher shared variance in Study
5. These are discussed in more detail below.
The PrAS subscales, Anxiety Indicators and Body Image Concerns again shared a large
proportion of the variance with the measures of general anxiety and depression, ranging
from 22 to 63%. Further, general anxiety and depression uniquely contributed to the
variance in PrAS Anxiety Indicators, in all trimesters. In fact, the unique contribution of
general anxiety to this subscale ranged from 7.7 to 9.9%. For depression, the range was 2.4
to 6.5%. For PrAS Body Image Concerns, general anxiety uniquely contributed to the
variance in all trimesters ranging from 1 to 4%. Depression showed unique contributions in
mid and late pregnancy ranging from around 2 to 5%. The following results relate to the
remaining seven PrAS subscales and are reported per trimester.
In early pregnancy, the combined contribution of measures of general anxiety and
depression to the variance in the seven individual PrAS subscales ranged from 6 to 20%.
Further, general anxiety uniquely contributed to only four PrAS subscales, and depression
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only contributed to one. Specifically, measures of general anxiety only explained less than
5% of the variance in each of the PrAS subscales, Worry About Motherhood, Attitudes
Towards Medical Staff, and Avoidance. For PrAS Baby Concerns measures of general anxiety
and depression uniquely explained up to 14.4% and 2.5% of the variance, respectively.
For mid pregnancy, except for the PrAS subscale Acceptance of Pregnancy, all regression
models were statistically significant. Therefore, the combined contribution of measures of
general anxiety and depression to the variance of the remaining PrAS subscales ranged from
2 to 25%. Further, general anxiety uniquely contributed small amounts to the variance of six
PrAS subscales, whereas depression uniquely contributed to one. Specifically, measures of
general anxiety uniquely contributed between 2 and 10% to the PrAS subscales, Childbirth
Concerns, Attitudes Towards Childbirth, and Attitudes Towards Medical Staff, Avoidance,
and Baby Concerns. For the PrAS subscale Worry About Motherhood, measures of general
anxiety uniquely contributed no more than 4.5% to the variance and depression uniquely
contributed 1.6% to the variance in this subscale.
For late pregnancy, again all regression models were statistically significant with the
combined contribution of measures of general anxiety and depression to the PrAS
subscales, ranging from 2 to 24%. Measures of general anxiety uniquely contributed to the
variance of six PrAS subscales whereas depression contributed to the variance of only two
subscales. Specifically, measures of general anxiety uniquely contributed approximately 9%
of the variance to Childbirth Concerns, Attitudes Towards Childbirth, Avoidance, and Baby
Concerns. For the PrAS subscales Worry About Motherhood and Attitudes to Medical Staff,
anxiety and depression both uniquely contributed to the variance explaining no more than
1.3% of the variance.
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Table 36
Multiple Regression Analyses Study 5
Dependent Variable –
PrAS subscale
Childbirth Concerns
Early Pregnancy

Predictors

R2

Confidence
Intervals - β

sr2

.10
Anxiety
Depression

Mid Pregnancy

–.16–.54 1.00
–.07–.39 1.04

.08

Late Pregnancy

10.30***
.29**
.02

.05–.55 3.10**
–.20–.22 0.03

.16
Anxiety
Depression

Body Image Concerns
Early Pregnancy

32.70***
.42*
.04

.24–.61 0.32*
–.12–.20 0.53

.29
Anxiety
Depression

Mid Pregnancy

25.99***
.41**
.20

.10–.68 4.08**
–.01–.41 1.51

.22
Anxiety
Depression

Late Pregnancy

29.37***
.29**
.18*

.09–.46 3.31**
.14–.49 1.74*

.17*
.30***

.01–.32 1.12*
.15–.43 5.11***

.24
Anxiety
Depression

Attitudes Towards
Childbirth
Early Pregnancy

53.09***

.12
Anxiety
Depression

Mid Pregnancy

9.11***
.14
.07

–.03–.27 1.77
–.08–.23 0.66

.17
Anxiety
Depression

Late Pregnancy

22.77***
.23**
.01

.11–.34 6.38***
–.10–.13 0.03

.14
Anxiety
Depression

Worry About
Motherhood
Early Pregnancy

28.29***
.21**
.02

.10–.31 5.15**
–.07–.10 0.05

.19
Anxiety
Depression

Mid Pregnancy

15.07***
.23**
.04

.04–.41 4.67**
–.08–.17 0.18

.25
Anxiety
Depression

F (2,368)

7.86**
.20
.16

Anxiety
Depression

Late Pregnancy

β

35.68***
.19**
.10*

.24

.07–.31 4.49**
.01–.18 1.56*
52.08***
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Dependent Variable –
PrAS subscale

Predictors

R2

Anxiety
Depression
Acceptance of
Pregnancy
Early Pregnancy

β
.20**
.09*

Confidence sr2
Intervals - β
.11–.29 4.67**
.01–.16 1.30*

.10
Anxiety
Depression

Mid Pregnancy

7.70**
.05
.04

–.02–.13 1.10
–.02–.09 0.90

.01
Anxiety
Depression

Late Pregnancy

1.44 ns
–.03
.03

–.08–.01 1.06
–.01–.07 1.37

.01
.02

–.03–.05 0.05
–.02–.07 0.53

.02
Anxiety
Depression

Anxiety Indicators
Early Pregnancy

3.50*

.53
Anxiety
Depression

Mid Pregnancy

70.49***
.36**
.16*

.20–.50 7.78**
.05–.28 2.43*

.31**
.16**

.22–.40 9.92***
.09–.23 3.72***

.59
Anxiety
Depression

Late Pregnancy

146.73***

.63
Anxiety
Depression

Attitudes Towards
Medical Staff
Early Pregnancy

272.16***
.30**
.22**

.23–.37 7.73**
.16–.29 6.50**

.10
Anxiety
Depression

Mid Pregnancy

7.65**
.19*
.02

.01–.36 3.06*
–.12–.15 0.03

.07
Anxiety
Depression

Late Pregnancy

9.20***
.20**
–.05

.07–.34 5.34**
–.15–.04 0.53

.16**
.07*

.08–.24 3.17**
–.01–.15 1.00*

17
Anxiety
Depression

Avoidance
Early Pregnancy

33.73***

.06
Anxiety
Depression

Mid Pregnancy

5.25**
.21**
–.06

.08–.34 4.93**
–.19–.07 0.72

.02
Anxiety
Depression

Late Pregnancy

3.38*
.11*
–.04

.02–.20 2.25*
–.11–.05 0.31

.04
Anxiety

F (2,368)

7.62**
.09*
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–.01–.18 1.10*

Dependent Variable –
PrAS subscale

Predictors

R2

Depression
Baby Concerns
Early Pregnancy

β
.02

Confidence sr2
Intervals - β
–.04–.08 0.13

.20
Anxiety
Depression

Mid Pregnancy

16.85***
.46**
–.15*

.29–.62 14.36**
–.28–.02 2.46*

.19
Anxiety
Depression

Late Pregnancy

24.35***
.30**
–.05

.19–.41 9.92**
–.15–.05 0.30

.24
Anxiety
Depression

F (2,368)

52.46***
.30**
.01

.20–.39 9.12**
–.07–.09 0.02

Note: PrAS = Pregnancy-related Anxiety Scale. Early pregnancy = ≤ 13 weeks (n = 124), mid pregnancy = 14
to ≤ 26 weeks (n = 206) and late pregnancy = 27+ weeks (n = 326). R2 = adjusted R2, β = unstandardised beta,
sr2 is the squared semi-partial correlation, expressed as the percentage of variance in the criterion uniquely
explained by the predictor, significance levels are *p < .05, ** p < .001,

Analysis of revised items.
Following the above analyses, the 11 reverse-scored items, amended for Study 5 were
individually assessed to determine whether the revision should be retained or discarded.
Table 36 contains a summary of the relevant statistics for each item. As can be seen, only
some items performed better when revised. The body image item (i.e. I don’t feel good with
the way I look) performed considerably better with the removal of the reverse scoring. This
improvement was seen by stronger factor loadings for the 11-factor solution and improved
reliability coefficients for the Body Image Concerns subscale. Therefore, this revision was
retained. Also retained was the revision of the Anxiety Indicators item (i.e. I don’t feel
content), which performed marginally better. Despite the factor loadings being comparable
between studies, the reliability was slightly better for Study 5. Therefore, to maintain
consistency with the other anxiety subscale items, this revision was also retained.
The full subscale, Attitudes Towards Medical Staff also showed better performance when
revised. This improvement was shown with the items loading on the convergent factor in
Study 5, which was consistent with the other convergent items that also loaded on that
component. Further, the loading on the convergent component also demonstrated
divergence from the measures of anxiety, depression, anxiety disorders, and neuroticism, as
predicted. For all other items, which all formed full PrAS subscales (i.e. Attitudes Towards
Childbirth and Acceptance of Pregnancy); the revisions of the items were discarded. This
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was due to the poorer performance of the items and the related subscales when revised.
The items from Attitudes Towards Childbirth failed to load onto any component in the 11factor solution for Study 5. The Acceptance of Pregnancy subscale had low reliability with
the revised items (α = .46 cf. α = .84) and the items also failed to load onto either
component in Study 5’s two-factor solution.
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Table 37
Analysis of Revised Reverse-scored Pregnancy-related Anxiety Scale Items
PrAS subscale and item

Study 4 FL
10-factor

Study 5 FL

ICR

2-factor 11-factor 2-factor

Study 4

Comments
Study 5

Body Image Concerns
PRA8
Attitudes Towards Childbirth

.58 BI

.48 DC

.83 BI

.45 D

.89 (.85)

.92 (.89)

Item performed better with revision regarding loadings and
reliability. Retain revision

PRA12
PRA15

.60 CB
.68 CB

.67 CC
.68 CC

NL
NL

.65 CC
.76 CC

.87 (.86)
.87 (.82)

.83 (.84)
.83 (.71)

Reliability better when reverse scored and discriminated
well. Discard revision

PRA16

.66 CB

.78 CC

NL

.75 CC

.87 (.78)

.83 (.75)

PRA26
PRA27

.82 AC
.81 AC

NL
.35 DC

.43 AC
.52 AC

NL
NL

.84 (.75)
.84 (.77)

.46 (.26)
.46 (.36)

PRA25

.82 AC

.37 DC

.53 AC

NL

.84 (.75)

.46 (.26)

Anxiety Indicators
PRA21

.54 DC

.68 DC

.42 DC

.74 DC

.85 (.85)

.88 (.86)

Attitudes Towards Medical Staff
PRA31

.99 MD

.33 DC

.88 MD

.48 CC

.92 (.85)

.92 (.84)

PRA32
PRA33

.97 MD
.86 MD

.36 DC
.33 DC

.88 MD
.75 MD

.49 CC
.45 CC

.92 (.84)
.92 (.97)

.92 (.83)
.92 (.97)

Acceptance of Pregnancy
Performed poorly with revision regarding discriminant
validity and reliability. Discard revision
Performed marginally better when revised, therefore for
consistency will retain revision
Performed marginally better with reverse scoring, retain
revision

Note: PrAS = Pregnancy-related Anxiety Scale. FL = factor loading, ICR = internal consistency reliability. The component that the item loaded onto is denoted after the factor loading. The
components are BI = Body Image, CB = childbirth, AC = acceptance, DC = discriminate, MD = medical CC = convergent, NL = no factor loading. Internal consistency reliability is assessed
using Cronbach’s alpha. Alpha, if the item was deleted, is in parentheses. The subscale/item number relates to the individual items in the survey, see Appendix B. Prefix of PRA =
Pregnancy-related Anxiety Scale.
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Discussion
Evidence of construct validity is integral to psychological tests. This applies in particular to
tests purporting to measure specific traits with no clear-cut criteria (Kaplan & Saccuzzo,
2005). Given the issues previously identified concerning the definition of pregnancy-related
anxiety, this would seem particularly relevant to the PrAS. Moreover, given that most
existing measures in current use for pregnancy-related anxiety are identified as having
insufficient evidence to support their validity (for measuring this construct), validity is an
important aspect in the development of this scale. Therefore, the aim of this chapter was to
provide evidence for the construct validity of the PrAS through non-parametric correlational
analysis, PCA, and multiple regression.
The PCA provided an item-level analysis of the PrAS. The PCA solutions (two-factor and 10
and 11-factors) provided confirmation of convergent and divergent validity with most PrAS
items forming distinct factors. Further, in most cases, these components contained other
similar items from related subscales. Moreover, while the PCA confirmed this at the item
level, the correlations provided confirmation of convergent and divergent validity, both
globally and at the subscale level. Indeed, the full-scale PrAS demonstrated very large
correlations with the pregnancy-specific measures. Further, lower correlations with
measures of constructs not conceptually related confirmed the ability of the PrAS to
discriminate from these constructs. However, the strength of the divergent correlations, it is
acknowledged, was, in most cases, strong. This, however, is not considered problematic,
given that anxiety and depression are thought to have a common distress component (Clark
& Watson, 1991). Further, given both anxiety and depression are both considered integral
to neuroticism, these higher correlations are not unusual (Barlow et al., 2014). Furthermore,
the underlying principle of construct validity, that the variable of interest correlates higher
with similar measures than with measures of different traits (Campbell & Fiske, 1959), was
still demonstrated here.
As anticipated, the multiple regression analyses confirmed that general anxiety and
depression contributed only a small proportion to the variance in most of the PrAS
subscales, (except PrAS Anxiety Indicators and Body Image Concerns). These analyses, the
same as those conducted when replicating the Huizink study, showed similar results. That is,
for the majority of PrAS subscales, the low shared variance with general anxiety and
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depression is indicative that these dimensions of pregnancy-related anxiety, although
sharing some commonality, are sufficiently low to conclude they are distinct from general
anxiety and depression.
Anxiety Indicators and Body Image Concerns.
The PrAS Anxiety Indicators subscale demonstrated excellent convergent validity with
measures of general anxiety, depression, and neuroticism. Moreover, the PrAS Body Image
Concerns subscale, depression, and neuroticism also demonstrated convergent validity with
correlations ranging from moderate to strong. This association for body image, depression
and neuroticism; however, was not seen as the constructs being similar, but rather, as
demonstrating a reciprocal relationship between them (see, Silveira et al., 2015 for a recent
review). Further, items from both Anxiety Indicators and Body Image Concerns consistently
demonstrated moderate to strong factor item loadings on the discriminant component, for
both two-factor solutions. The fact that these PrAS items formed distinct components with
other similar items (i.e. the discriminant and body image components) provide further
evidence of convergent validity, at the item level, for these PrAS subscales.
At the subscale level, PrAS Anxiety Indicators correlated with general anxiety, depression,
and neuroticism, ranging in magnitude from large to very large. Body Image Concerns, as
anticipated, also demonstrated very large correlations with neuroticism and depression.
Body Image Concerns also correlated strongly with PASS Social Anxiety, and while not
specifically predicted, this larger association is consistent with the overall theme of the PASS
items, which are about fears of negative judgement, embarrassment and avoidance (e.g.
fear that others will judge me negatively).
Finally, the multiple regression analysis confirmed that these two subscales (Anxiety
Indicators and Body Image Concerns) had high-shared variance with the combined measures
of general anxiety and depression. Moreover, both general anxiety and depression uniquely
contributed to the subscale, Anxiety Indicators in all trimesters. For Body Image Concerns,
depression, more so than anxiety, uniquely contributed (in most instances) to the subscale’s
variance. This contribution, as previously stated, reflects the complex relationship between
body image and negative affectivity (i.e. anxiety, depression and neuroticism) as previously
discussed in Chapter 3 (Silveira et al., 2015). Moreover, it is argued that given this
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association with negative affectivity, the results here (consistent associations and
contributions to the shared variance ranging from approximately 22 to 50%) add further
support to the convergent validity of this subscale. Indeed IPIP-N items, such as I dislike
myself, I am pleased with myself, and I feel comfortable with myself, together with PASS
items relating to fear of negative judgement and difficulty adjusting to recent changes, all of
which loaded strongly on the discriminant component, further support this conclusion.
An important consideration for the validity of the PrAS Body Image Concerns subscale is the
absence of items that are specific to weight. Weight-related items may potentially confound
measurement, as weight, or more specifically pre-pregnancy weight may represent a
confounding variable. This consideration was raised in Chapter 3 and as discussed in that
section of this dissertation, healthy or normal weight women, pre-pregnancy, are more
likely to have body image concerns, in pregnancy. By comparison, women who are
overweight pre-pregnancy tend to have a more positive body image in pregnancy, thought
to be due to it being more socially acceptable to be pregnant than overweight (Fox &
Yamaguchi, 1997).
Inconsistencies in the performance of two items from the PRAQ-R subscale Concern About
One’s Appearance, in both studies, further support this view. For these PRAQ-R items, they
first loaded on the discriminant component in Study 4 and then loaded on the convergent
component in Study 5. These two items relate specifically to weight gain (e.g. I am worried
about my enormous weight gain) whereas the other PRAQ-R items (which performed
consistently) and the entire PrAS Body Image Concerns subscale, which also performed
consistently, relate to appearance-related concerns (e.g. I feel unattractive). Therefore it is
conceivable that these inconsistencies are reflective of sample differences in pre-pregnancy
weight. This absence of any weight-related items in the PrAS further demonstrates,
importantly, the validity of this PrAS subscale and individual items.
In addition to the above convergent validity evidence, both the PrAS Anxiety Indicators and
Body Image Concerns subscales showed excellent discrimination from other unrelated
subscales. This divergence was demonstrated by the weak to medium correlations with
unrelated measures of pregnancy-specific concerns (e.g. childbirth, baby concerns). Further,
at the item level, these unrelated items loaded onto other distinct components, providing
additional support for divergent validity. Taken together, the above evidence provides
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strong support for the construct validity of both the PrAS Anxiety Indicators and Body Image
Concerns subscales.
Childbirth-related subscales.
The PrAS has two childbirth-related subscales: Childbirth Concerns and Attitudes Towards
Childbirth. Both subscales relate to the broader domain of childbirth fears, however, both
assess different aspects of this domain. Childbirth Concerns, for example, taps into fears and
worries about the process of birth (i.e. I fear I may be harmed during the birth) whereas
Attitudes Towards Childbirth assesses a woman’s attitudes toward the upcoming birth (i.e. I
feel prepared). Together, these subscales provide a broad spectrum of fears and worries in
this content area. It is, therefore, unsurprising that both subscales performed similarly in the
validity analyses.
In both two-factor PCA solutions, the items from both PrAS childbirth subscales loaded
strongly on the convergent component. For the 10-factor solution, the items formed a
distinct childbirth component with other childbirth specific items from the PRAQ-R and
CWS. This component was consistent with the 11-factor solution, however, the revision of
all three of the Attitudes Towards Childbirth items, it seems, contributed to the items not
distinctly contributing to the childbirth component as they previously did. These attitudinal
questions, when negatively worded, did not perform as strongly when revised. All three
items cross-loaded with the motherhood component, consistent with the items being
focused on future orientated concerns. Furthermore, one Childbirth Concerns item which
was not revised (i.e. during childbirth, I am worried about being restrained in some way and
not able to move), performed poorly, with weak factor loadings, in both studies. These
weaker loadings are possibly due to the item relating to feelings of loss of control and less
specific to labour and birth fears. Notwithstanding this, at the item level, all other Childbirth
Concerns and Attitudes Towards Childbirth unrevised items showed evidence of good
convergence and divergence from other related and unrelated items. Therefore, the original
reverse scored items for Attitudes Towards Childbirth were retained.
Notwithstanding the inconsistencies stated above, both PrAS childbirth subscales also
demonstrated good convergent and divergent validity at the subscale level. For instance,
large and medium correlations (respectively for Studies 4 and 5) for both PrAS subscales
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with other childbirth measures, demonstrate evidence of convergent validity. Moreover,
lower correlations with unrelated measure (e.g. employment, housing, finances, and anxiety
disorder symptoms) demonstrated for both PrAS subscales, evidence of discriminant
validity. In addition, the fact that general anxiety and depression combined contribute little
to the variance in both PrAS subscales provides further support as to the validity of these
PrAS childbirth subscales. Moreover, the small unique contributions of general anxiety, seen
in both PrAS childbirth subscales, could simply reflect anticipatory anxiety. That is, as a
woman approaches childbirth, a small amount of anxiety is expected (Beebe et al., 2007)
and generally considered conducive to motivating a woman to prepare for this upcoming
and unavoidable event.
Baby Concerns.
In addition to the childbirth-related subscales, the PrAS Baby Concerns subscale
demonstrated a similar trend in the results with related and unrelated measures. That is, at
the item level, the items from PrAS Baby Concerns loaded strongly in both studies on the
convergent component with other PRAQ-R and CWS baby concern items. These loadings
were consistent with the subscale correlations, with large and medium associations
respectively for Studies 4 and 5 with other related measures (i.e. PRAQ-R Fear of Bearing a
Physically or Mentally Handicapped Child, CWS Health and PASS Excessive Worry and
Specific Fears subscales).
The multiple regression analysis showed that general anxiety uniquely contributed to the
variance for the PrAS Baby Concerns subscale more so than depression in each trimester.
This contribution is consistent with a small amount of anxiety being experienced by
expectant mothers, surrounding the health and wellbeing of the baby. Further, the PrAS
Baby Concerns subscale demonstrated lesser correlations with other unrelated measures
such as the CWS Socio-economic, Socio-medical and Relationships subscales, as well as
anxiety, depression, neuroticism, and the majority of PASS items relating to anxiety disorder
symptomology. Taken together these findings provide support for the validity of this
subscale.
Acceptance of Pregnancy and Worry About Motherhood.
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Both Acceptance of Pregnancy and Worry About Motherhood are identified as key
developmental tasks of pregnancy (Hart & McMahon, 2006; Lederman & Weis, 2011).
Acceptance of Pregnancy is related to pregnancy wantedness, which is how much the
pregnancy wanted or desired (Tremblay & Soliday, 2012). Higher acceptance scores were
associated with the CWS Relationships subscale, consistent with the focus on the husband
or partner in most PrAS Acceptance of Pregnancy items (e.g. My husband/partner and I are
very much looking forward to this baby) and the CWS items (e.g. Your relationship with your
husband/partner).
The revision of the Acceptance of Pregnancy items likely contributed to inconsistencies in
the PCA results. The Acceptance of Pregnancy items performed poorly with the revised
wording, with very low factor loadings evident. In most cases, the items did not exceed the
suppression threshold and thus were not considered as loading at all. Further, the internal
consistency reliability for the subscale with the revised items was very low further
contributing to the inconsistent performance.
Further, for both two-factor solutions, the PrAS Acceptance of Pregnancy items did not load
well onto either the discriminant or convergent components. All three acceptance items,
however, did form distinct components in both the 10 and 11-factor solutions but with no
other related items loading with them. The CWS Relationships items, which previously
correlated with these PrAS items, for example, formed part of the miscellaneous worries
component (they did not reach the .3 threshold in Study 4). Therefore, the PCA only served
to provide confirmation of the original factor structure of the Acceptance of Pregnancy
items with and without the revision.
Notwithstanding this, the PrAS Acceptance of Pregnancy subscale performed better without
the revised wording. Therefore, the originally worded reverse scored items were retained.
Moreover, these inconsistencies in the findings for Acceptance of Pregnancy may reflect the
convergent measures selected, with few measures/ items specifically targeting pregnancy
wantedness. Further investigation of this subscale with specific measures of pregnancy
wantedness, will provide a clearer picture of the validity of this subscale.
Similar to the PrAS Acceptance of Pregnancy subscale, the items from Worry About
Motherhood also performed inconsistently in the PCA. Despite the items forming a distinct
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component for both the 10 and 11-factor solutions (with another motherhood item from
CWS) both two-factor solutions did not produce clear results. In fact, the PrAS item, I worry
that I won’t do a good job as a mother, failed to load in either study distinctly. This poorer
loading, however, may be due to the item being focused more on the woman's performance
as a mother, whereas the other items are more baby focused (e.g. knowing what the baby
wants). This item, however, did contribute strongly to the internal consistency reliability of
the PrAS subscale in both studies. At the subscale level, as predicted, PrAS Worry About
Motherhood had large correlations with the CWS Socio-medical and PASS Excessive Worry
and Specific Fears subscales. Moreover, the lower correlations demonstrated with the other
less related scales provide further divergent validity support.
An unexpected finding for PrAS Worry About Motherhood was the large combined
contribution of general anxiety and depression to the subscale’s variance. This contribution
was in the vicinity of 30% for both studies. Further, general anxiety in both studies uniquely
contributed to the variance, more so than depression. The contributions of these measures
suggest a common component between Worry About Motherhood, anxiety, and
depression. A closer examination of the individual items suggests this commonality may
reside in the items all assessing something about the woman herself. For instance, the
Worry About Motherhood items all relate to worry the woman has about her abilities (doing
a good job, knowing what the baby wants). The general anxiety items similarly relate to the
woman’s concern about her ‘state’. This suggests a certain commonality and is an area
worthy of further examination.
Attitudes Towards Medical Staff.
The reverse scoring and revision of the items from the PrAS subscale Attitudes Towards
Medical Staff, saw this subscale move from the discriminant component in Study 4 to the
convergent component in Study 5. The Study 5 results, however, were consistent with the
prediction that the subscale items would load on the convergent component with other
convergent items (CWS Socio-medical, PASS Excessive Worry and Specific Fears). This
convergent loading, therefore, provides support for the convergent validity of the subscale.
Moreover, the loadings for Study 5 (on the convergent component) also provide
confirmation for retaining the revised items. Furthermore, in both the 10 and 11-factor
solutions the Attitudes Towards Medical Staff items all loaded on a distinct Medical
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component. Related CWS and PASS items, which were also expected to load with the
medical items, however, loaded more strongly on the childbirth component. These loadings,
for the CWS and PASS, however, are consistent with the item’s wording being specific to
hospital and fear of pain and less specific to the medical staff. Notwithstanding this, the
PrAS subscale did moderately correlate with the relative subscales of these items, that is
CWS Socio-medical and PASS Excessive Worry and Specific Fears. Moreover, weaker
correlations with all other dependent variables, for both studies, supported the divergent
validity of this PrAS subscale.
Fear of medical staff is seen as contributing to childbirth anxiety (Saisto & Halmesmäki,
2003). Indeed, in one study, fear of medical staff was cited by over 70% of women as the
main reason for their childbirth fear (Sjögren, 1997). Given these findings, the contribution
of a small amount of anxiety to this subscale is not unusual. This likely accounts for the
consistent contribution of anxiety to the variance in most trimesters (seen in the regression
analyses). Nonetheless, the combined contribution of general anxiety and depression to the
variance of PrAS Attitudes Towards Medical Staff was consistently low. This low contribution
suggests that despite this commonality, PrAS Attitudes Towards Medical Staff shares little in
common with general anxiety and depression.
Avoidance.
The PrAS Avoidance subscale taps into avoidance-related behaviours generally seen as
stemming from childbirth fears (Melender, 2002a; Nieminen, Stephansson, & Ryding, 2009).
Avoidance is used as a way of coping and is typically employed when the perceived threat is
viewed as uncontrollable or unavoidable (Ottenbreit & Dobson, 2004). It is conceivable then
that some women may view childbirth as an unavoidable ‘threat’ and their avoidance may
manifest as a desire for a caesarian. This way of coping (a caesarian) would likely, for these
women, be a way of lessening negative feelings about childbirth. However, this is not to say
that every election for a caesarian is an avoidance tactic; for many women, there are
legitimate reasons for electing to have a caesarian.
Higher correlations between PrAS Avoidance and the CWS Socio-medical and Health
subscales as well as the PRAQ-R subscales Fear of Giving Birth and Fear of Bearing a
Physically or Mentally Handicapped Child are consistent with avoidance directed at
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childbirth. The higher correlations with PRAQ-R subscale Fear of Bearing a Physically or
Mentally Handicapped Child is perhaps a reflection of a desire for the avoidance of adverse
outcomes for the child (i.e. disability). At the item-level analysis, the PrAS Avoidance items
did not perform strongly in the PCA. For both two-factor solutions, all three Avoidance
questions loaded onto the convergent component. However, the loadings did not exceed
the .30 threshold and therefore the items were suppressed. For the 10 and 11-factor
solutions, all Avoidance items loaded strongly onto their own distinct component, but the
component accounted for only around 2% of the variance.
Nonetheless, the second regression analysis demonstrated that general anxiety and
depression only contributed small amounts to the variance of the Avoidance subscale. This
confirms that PrAS Avoidance is relatively distinct from these measures. Notwithstanding
this, the PrAS Avoidance subscale still requires further investigation of its validity. Further
assessment using measures more specific to avoidance would be advantageous in
establishing convergent validity.
Limitations and future directions.
As previously detailed, the sample limitations of Study 4 were addressed in Study 5. This was
evident by the majority of analyses reaching statistical significance due to increased
statistical power. Notwithstanding this, a few additional limitations of the study are worth
noting. First, as previously stated, the consistent response format of the PrAS may have
contributed to inconsistencies in the results. The wording of the response options may not,
in some cases, be compatible with the question types. The inconsistent performance of the
subscales, Attitudes Towards Medical Staff, Acceptance of Pregnancy, Worry About
Motherhood, and Avoidance, may be indicative of this. Further investigation into the validity
of these subscales will shed further light on this area. In addition, further investigation of
convergent validity for some subscales is needed with measures that are more specific. In
particular, measures of pregnancy wantedness and avoidance would provide more clarity
around the validity of Acceptance of Pregnancy and Avoidance. There are good theoretical
reasons for retaining these subscales, and further investigation of their validity using more
targeted convergent measures is required. Finally, as previously noted in the above studies,
this method of online recruitment through Facebook / Instagram can result in samples
biased towards certain demographics.
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Conclusion.
This study has provided initial construct validity evidence for the PrAS. The full-scale PrAS
and the majority of subscales have demonstrated both convergent and divergent validity
with related and unrelated measures. This validity evidence points to the PrAS providing a
wide-ranging assessment of pregnancy-related anxiety. Therefore, the PrAS represents a
scale that provides not only a comprehensive assessment of pregnancy-related anxiety but
also provides a measure of components of pregnancy-related anxiety that are not currently
being measured by existing scales.
To complete the development of the PrAS, concurrent validity (also known as criterionrelated) validity using a clinical sample is required. This additional validity would
demonstrate the scale’s ability to discriminate between an anxious and non-anxious group
of pregnant women. Further, receiver operating characteristic curve analysis will provide
information on the screening accuracy of the PrAS and its sensitivity and specificity. Both
concurrent validity and the scale’s sensitivity and specificity are examined in the next
chapter.
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Chapter 6 - Concurrent Validity: An Examination of the Predictive Utility of the Pregnancyrelated Anxiety Scale
Various psychometric properties of the Pregnancy-related Anxiety Scale (PrAS) have thus far
been examined. These properties include internal consistency reliability, which is good to
excellent both overall (α = .92) and at the subscale level (ranging from α = .84 to α = .95, see
Chapter 5). Further, the PrAS has shown acceptable content validity (Chapter 3) and
construct validity (Chapter 5). However, for a well-rounded psychometrically sound scale,
evidence of criterion-related validity, specifically concurrent validity, is required (Bolarinwa,
2015). Establishing concurrent validity is based on the evidence of predicting group
membership. Therefore, the PrAS should demonstrate the ability to discriminate between
an anxious group and a non-anxious group of pregnant women. Therefore, establishing the
concurrent validity (i.e. predicting group membership based on measures taken at the same
time) for the PrAS, is the aim of this chapter.
The Clinical Group
Foundational to concurrent validity is the clinical group. Generally, the clinical group is
assessed using a gold standard. This gold standard is a criterion measure that exemplifies
the construct under investigation. For clinical psychology, the gold standard is commonly
considered to be a Diagnostic and Statistical Manual (DSM) structured diagnostic interview,
relative to the condition under examination (Matthey & Ross-Hamid, 2011). However, this
DSM diagnosis (or criterion) is not always easily established or available (Bolarinwa, 2015).
Cronbach and Meehl (1955) also acknowledge that the problem of establishing a criterion is
especially acute in clinical fields. They state that for many clinical constructs, the question is
not about locating a perfect gold standard, but it is a question of finding any criterion at all.
For pregnancy-related anxiety, these factors are particularly relevant, and the question
posed by Cronbach and Meehl is especially pertinent.
As previously noted in earlier sections of this dissertation, questions surround the validity of
the DSM diagnosis as a gold standard for pregnant women. These questions focus on the
ambiguity of the diagnostic criteria for many disorders for pregnant women. For instance,
experiences in pregnancy considered ‘normal’ often overlap with symptoms of anxiety
(Matthey & Ross-Hamid, 2011). For example, poor sleep and nausea are often experienced
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during pregnancy but are also common symptoms of mood disorders (Matthey & RossHamid). These factors, therefore, would interfere with DSM diagnoses solely providing a
gold standard as a criterion.
Further, given that existing measures of pregnancy-related anxiety appear to lack sufficient
evidence to support their validity (see Chapter 2), current scales are limited in their ability to
assess this construct fully. Therefore, in the absence of a valid and reliable measure of
pregnancy-related anxiety, Study 6 will rely on an anxiety diagnosis from a medical
professional as the criterion. Admittedly, the professional could use any method to
diagnosis this anxiety (e.g. DSM, screening scale); however, what is of interest here is the
professional diagnosis of the presence of anxiety in pregnancy. Therefore, despite the
challenge of establishing a valid criterion measure for pregnancy-related anxiety, an anxiety
diagnosis (potentially using these measures) is accepted as the criterion for this study.
For Study 6, as stated above, the ‘anxious’ group was recruited based on the existence of an
anxiety diagnosis in pregnancy. Participants were considered for inclusion in the anxious
group providing a medical professional gave the anxiety diagnosis. Evidence that the anxiety
diagnosis was professionally diagnosed was further subjected to verification (as detailed
below). While this method of anxiety group allocation is not consistent with the more
common structured diagnostic interview, it was the presence (and absence) of anxiety
experienced in pregnancy, that was sought, when establishing a criterion for this study. This
method, it is acknowledged, is not without some limitations as it relied upon the self-report
of the women that they had been diagnosed with anxiety (as detailed below). Therefore it is
acknowledged that the anxiety group does not represent a clinical group per se, but rather
women who reported they had an anxiety diagnosis in pregnancy. Notwithstanding this, it
does provide a good basis for the initial establishment of the concurrent validity of the PrAS.
Predicting Group Membership
As previously stated, concurrent validity refers to the scale’s ability to predict an outcome
(Bolarinwa, 2015). In relation to Study 6, the PrAS should demonstrate prediction of group
membership (anxious or non-anxious group), based on the respondent's scores. This
predictive ability was ascertained using binary logistic regression. Binary logistic regression
enables prediction of a discrete outcome (i.e. anxiety diagnosis or no anxiety diagnosis)
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from a set of variables with continuous data, such as the PrAS. This type of regression
analysis answers the same questions as discriminant function analysis but is considered
more advantageous. This advantage is due to logistic regression having fewer assumptions
about the distribution of the predictor variables (i.e. PrAS and its subscales). Further, for
logistic regression, the predictor variables do not need to be linearly related, nor do the
data need to demonstrate homogeneity of variance (Tabachnick & Fidell, 2001).
Binary logistic regression provides three types of information essential to establishing
concurrent validity. First, the analysis offers information on the importance of each
predictor to the model. In this case, the model consists of the predictor variables being the
PrAS and its subscales, and the binary outcome variables being the anxious and non-anxious
groups. Second, the model provides information on the ability of the PrAS, and its subscales,
to discriminate between the anxious and non-anxious groups. Finally, logistic regression
provides classification information. That is, the regression analyses assess how good the
model classifies women with an anxiety diagnosis into the anxious group and women
without a diagnosis into the non-anxious group. Therefore, regression analysis provides
information not only on the importance of each predictor and its ability to predict the
outcome but also the sensitivity and specificity of the scale. These sensitivity and specificity
data allow for the determination of an optimal cut-off score (Tabachnick & Fidell, 2001).
Sensitivity and specificity were also assessed using receiver operating characteristic (ROC)
curve analysis, which is increasingly used in clinical psychology to determine the utility of
screening tools. Somerville et al. (2014), for instance, utilised ROC curve analysis to
determine optimal cut-off scores for the Perinatal Anxiety Screening Scale (PASS). Using ICD10 diagnoses for anxiety disorders as the gold standard, the PASS optimally detected the
presence or absence of an anxiety disorder using a cut-off score of 26. The sensitivity and
specificity of the PASS were therefore determined (using this cut-off score), as 0.7 and 0.7,
respectively. In addition to determining the PrAS’s sensitivity and specificity (i.e. optimal
cut-offs ), ROC curve analysis can provide information on the discriminate ability of the PrAS
(Pintea & Moldovan, 2009). Therefore, by using ROC curve analysis, in addition to binary
logistic regression, added confirmation of concurrent validity is provided.
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Aims of Study 6
In light of the above, the full-scale PrAS was subjected to a binary logistic regression and
ROC curve analysis. Specifically, the PrAS and its nine subscales were predicted to show
discriminate evidence in relation to the two groups. That is, the anxious group was
predicted to have higher PrAS scores than the non-anxious group. Based on this the PrAS
would show the ability to predict group membership by the respondents’ scores. That is, the
PrAS should classify the majority of anxious and non-anxious women into their respective
anxious and non-anxious groups. In addition to these analyses, determination of optimal
cut-off scores was effected using analysis of the scale’s sensitivity and specificity.
Method
Participants
As detailed in Chapters 3, 4 and 5, participants were recruited online via a dedicated
Facebook page. Data collection occurred from March 2017 to May 2017, and the total reach
of participants was 44,032 people. This method of recruitment can reach a vast number of
potential participants through targeted Facebook and Instagram advertising. Figure 8 shows
the four advertisements used for this campaign. As can be seen, a modest incentive (a
chance to win a $50.00 gift card) was again offered to encourage completion of the online
survey. Completion of the survey was taken as informed consent. Charles Sturt University
(CSU) Higher Research Ethics Committee (HREC) granted ethics approval (Protocol No.
H17035). Attached as Appendix L is the full survey.
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Figure 8. Facebook advertisements for Study 6.
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The recruitment of the anxious and non-anxious groups occurred from these Facebook
advertisements. The anxious group consisted of women who confirmed that they had a
current anxiety diagnosis, by answering the screening question, have you been diagnosed
with anxiety by a medical professional (e.g. general practitioner, clinical psychologist or
psychiatrist). A positive response to this question was followed by a series of additional
screening questions to ascertain the respondent’s suitability for the anxious group. These
included identifying the medical professional who provided the diagnosis (e.g. general
practitioner, psychiatrist, or psychologist), stating the professional’s name and their location
(to enable verification of the professional giving the diagnosis), and the details of the anxiety
diagnosis. Further, if a woman answered yes to the initial screening question but failed to
provide the additional information (i.e. the name of clinician and their details), this resulted
in their responses being discarded. This removal was necessary as these women may have
had a diagnosis of anxiety but were not prepared or were unable to provide the verifying
information. Therefore, any inclusion of their data in the non-anxious group may have
potentially confounded the results. After exclusion of missing data, 245 participants were
allocated to the anxious group. A further 284 women who answered no to the initial
screening question (i.e., have you been diagnosed with anxiety …) were assigned to the nonanxious group. The total sample, both anxious and non-anxious, consisted of 529 pregnant
women. Figure 9 details the screening and group allocation process.
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Current anxiety diagnosis
N = 830
Yes

No

N = 483

N = 347

Diagnosed by a medical
professional

Missing data
deleted N = 63

No

Yes

N = 170

Can you describe the
type of anxiety you have
been diagnosed with?

Nonclincial
sample N = 284

Discarded

Yes

Can you name and provide the
location of the medical
professional?

Yes

Survey completed

No
N = 38
Discarded

N = 275

Missing data N = 30

Total clinical sample N =
245

Figure 9. Screening and group allocation process for the anxious and non-anxious groups.
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As shown in Table 37, participants (M = 25.84, SD = 4.65, N = 529) were predominately
Australian, married or cohabitating, fairly well educated, with most women either employed
or a homemaker. Furthermore, the majority of women were nulliparous or carrying their
second child and in later months of pregnancy. Similar to previous samples, this sample was
deemed a good representation of pregnant women in Australia with regard to age and ratio
of indigenous and non-indigenous women. However, again, as with previous samples, there
was a slightly higher proportion of women born in Australia (Australian Bureau of Statistics,
2013; Australian Institute of Health & Welfare, 2015).
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Table 38
Demographic Characteristics of Study 6 Participants
Age (M, SD) a
Age Range (years)
Employment a
Employed †
Homemaker
Unemployed
Studying
Married or Cohabitating a
Education a
Low
Middle
High
Country of Birth a
Australia
United Kingdom
Ethnicity c
Caucasian
Aboriginal/Torres Strait Islander
Parity a
Nulligravida
Multigravida
Gestation b
Gestation (M, SD)
≤13 weeks (n = 81)
13–≤26 weeks (n = 168)
>26 weeks (n = 181)
Income d
Mean
Range

25.8 (4.7)
18–43
51.4%
40.3%
6.0%
2.3%
85.0%
38.3%
39.9%
21.8%
90.9%
2.9%
84.3%
6.8%
53.1%
46.9%
23.8 (9.9)
18.8%
39.1%
42.1%
$43,468
$6,000–$167,000

Note: Missing data, a = 43, b = 45, c = 46, d = 183. † = includes self-employed, casual and part time. Education,
low=high school level, middle = trade certificate, diplomas, high =university.

Next, the participant’s diagnostic information was verified to provide further veracity to the
anxious group’s data. The information furnished by the participant on the clinician and their
location was checked to ensure that the professional existed. Verification of the information
was completed via a Google search, which established the existence of the professional who
diagnosed the participants. It should be noted, however, that the actual diagnosis was not
verified and no contact was made with the medical professional, thus maintaining the
participant’s privacy. This confirmation of the existence of the medical professional
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provided a means of ascertaining that the anxiety diagnosis was professionally diagnosed
and not self-diagnosed, and any unverified information was excluded from further analyses.
The verification process resulted in the removal of 32 participants. While this verification
provided added confidence in the veracity of the anxious groups it is acknowledged that
other limitations exist (e.g., variation in the diagnosis of anxiety, reliance on honesty in the
self-report of the participant).
Table 38 and Table 39 presents the demographic characteristics for both the anxious and
non-anxious groups, respectively. As can be seen, after verification there were 213 women
in the anxious group (M = 25.45, SD = 4.46) and 284 women in the non-anxious group (M =
25.93, SD = 4.75). Both groups had similar demographics as detailed above. However, the
anxious group contained more homemakers, whereas there were a greater number of
employed women in the non-anxious group. Also for the anxious group, the majority of
women’s anxiety was either a DSM anxiety disorder diagnosis or a general anxiety diagnosis.
These diagnoses were predominantly from their general practitioner or a psychologist.
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Table 39
Demographic Characteristics of Anxious Group
Anxious group
Age (M, SD) a
Range (years)
Type of Diagnosis
DSM Anxiety Disorder
General anxiety
Severe anxiety
Anxiety related to pregnancy
Medical professional
General practitioner
Psychologist
Psychiatrist
Counsellor/therapist
Employment a
Employed e
Homemaker
Unemployed
Studying
Married or Cohabitating a
Education a
Low
Middle
High
Country of Birth a
Australia
United Kingdom
Ethnicity b
Caucasian
Aboriginal/Torres Strait Islander
Parity a
Nulligravida
Multigravida
Gestation b
Gestation (M, SD)
≤13 weeks (n= 35)
13–≤26 weeks (n= 86)
>26 weeks (n= 75)

25.5 (4.5)
19–43
61.0%
24.9%
8.9%
5.2%
50.2%
29.6%
19.2%
0.9%
40.0%
42.7%
8.0%
1.9%
76.5%
35.2%
36.2%
21.2%
86.9%
2.3%
78.4%
7.0%
55.3%
44.7%
23.1 (9.7)
17.7%
44.2%
38.1%

Note: missing data a = 16, b = 17, c = 26, d = 28, e = includes self-employed, casual and part time.

214

Table 40
Demographic Characteristics of Non-anxious Group
Non-anxious group
Age (M, SD) c
Range (years)
Employment c
Employed e
Homemaker
Unemployed
Studying
Married or Cohabitating c
Education c
Low
Middle
High
Country of Birth c
Australia
United Kingdom
Ethnicity d
Caucasian
Aboriginal/Torres Strait Islander
Parity c
Nulligravida
Multigravida
Gestation c
Gestation (M, SD)
≤13 weeks (n= 52)
13–≤26 weeks (n= 88)
>26 weeks (n= 118)

25.9 (4.8)
18–42
54.6%
38.4%
4.7%
2.3%
88.0%
39.1%
41.1%
19.8%
89.5%
2.7%
82.8%
6.3%
59.7%
40.3%
24.3 (10.2)
19.8%
34.5%
45.7%

Note: missing data a = 16, b = 17, c = 26, d = 28, e = includes self-employed, casual and part time.

Materials and Procedures
Following the initial screening process, as detailed above, all participants completed the
same online survey advertised through Facebook and Instagram. The questionnaire
consisted of the PrAS and nine demographic questions. Attached as Appendix L is the full
survey inclusive of the screening questions.
Pregnancy-related Anxiety Scale.
The PrAS is a 33-item multidimensional scale developed to screen for pregnancy-related
anxiety. Responses range from 1 (not at all) to 4 (very often) with higher scores indicative of
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greater anxiety. The nine PrAS subscales are: Childbirth Concerns, concerns about childbirth;
Body Image Concerns, appearance-related concerns; Attitudes Towards Childbirth, a
women’s attitude towards the upcoming birth; Worry About Motherhood, assesses worry
unique to motherhood; Acceptance of Pregnancy, a woman’s acceptance of her pregnancy;
Anxiety Indicators, general anxiety symptoms; Attitudes Towards Medical Staff, a woman’s
attitude towards doctors/midwives; Avoidance, tapping into avoidance behaviour; and Baby
Concerns, concerns for the welfare of the unborn baby.
The PrAS has good to excellent internal consistency reliability, as reported in the preceding
chapters.16 For this study, reliability was moderately high to excellent for the full-scale PrAS
(α = .92) and the individual subscales: Childbirth Concerns, α = .83, Body Image Concerns, α
= .90, Attitudes Towards Childbirth, α = .80, Worry About Motherhood, α = .80, Acceptance
of Pregnancy, α = .81, Anxiety Indicators, α = .89, Attitudes Towards Medical Staff, α = .93,
Avoidance, α = .87, and Baby Concerns, α = .93.
Data Analyses
All analyses were performed using IBM Statistical Package for the Social Sciences (SPSS),
version 24.0. Only participants with complete data for the main outcome variables were
utilised. The assumptions of normality and homogeneity of variance were assessed using QQ plots and Levene's test for equality of variances, for the relevant analyses.
Mann-Whitney U test and the Kruskal-Wallis test.
As a preliminary analysis of the difference in the group data, the PrAS and its subscales were
subjected to a Mann-Whitney U test and a Kruskal-Wallis test. These two non-parametric
tests were used to ascertain if a significant difference existed between the full-scale PrAS
and the individual PrAS subscale scores for the anxious and non-anxious group. Both the
Mann-Whitney U test and the Kruskal-Wallis test have more relaxed assumptions regarding
normality (which come at the cost of reduced power) and were therefore utilised as the
non-parametric equivalents for the multivariate analysis of variance (MANOVA). These non-

16

Cronbach’s alpha can be interpreted as .70-.79 – moderate - fair reliability, .80-.89 – moderately high -good
reliability, .90+ high - excellent (Murphy & Davidshofer, 2001).
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parametric tests were deemed necessary due to violations of the MANOVA assumptions (as
reported in the results section). For the Mann-Whitney U test, 1000 bootstrapped
resamples and 95% bias-corrected and accelerated (BCa) confidence intervals were utilised.
The Kruskal-Wallis test also used resampling procedures in the form of 10,000 Monte Carlo
samples. 17
Binary logistic regression.
Logistic regression is relatively free of restrictions, and therefore binary logistic regression
has relaxed assumptions of normality, linearity and homogeneity of variance (Tabachnick &
Fidell, 2001). However, a low ratio of cases to independent variables can be problematic for
regression and may result in meaningless analyses. For this study, however, the proportion
of cases (N = 497) to independent variables (N = 9) was sufficient to satisfy the
recommended rules of thumb (i.e. N > 104 + m where m is the number of predictors)
(Tabachnick & Fidell).
Three binary logistic regression analyses were conducted in this study. The first regression
model consisted of the full-scale PrAS entered as the predictor and the anxious and nonanxious groups as the binary outcome variables. The second regression model consisted of
all nine PrAS subscales as the predictors and the anxious and non-anxious groups again as
the binary outcome variables. This model tested the individual contribution of each
predictor variable with the predictors entered simultaneously into the model. Following
this, the individual contribution of each predictor was further investigated with an
additional regression model that used sequential entry for each predictor.
For each regression model, 1000 bootstrapped resamples with 95% BCa confidence intervals
were used. Casewise lists were used to identify extreme outliers and any misclassification of
cases to groups. Cases with values greater than 2.5 for the standardised residuals statistic
were considered indicative of extreme scores requiring further examination.
The goodness of fit of the regression model was assessed using the omnibus test. The
omnibus test assesses the null model against the predicted model. The null model is the

17

Monte Carlo resampling is another method of resampling that uses repeat sampling.
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baseline model with only the constant included (i.e. it does not have any predictor variables
included). A significant chi-square statistic indicated a well-fitting model as the baseline and
predicted model are significantly different. Both the Cox and Snell R2 and Nagkerkle R2
statistics were reported to assess the strength of association of the model. Both statistics
are considered analogues of R2 and provide a measure of the substantive significance of the
model (Field, 2009).
Receiver operating characteristic curve analysis.
ROC curve analysis is fundamentally a non-parametric analysis and is therefore robust to
deviations from normality. Sensitivity and specificity were determined using the coordinates
of the curve that maximise specificity while still maintaining good sensitivity. The following
conventions were used to assess the area under the curve (AUC) and thus determine the
ability of the scale to discriminate between groups: an AUC ranging from .50 to .70 was
considered low; an AUC ranging from .70 to .90 was considered moderate, and an AUC
greater than .90 was considered high accuracy (Greiner, Pfeiffer, & Smith, 2000).
Results
Assessment of normality was conducted via visual inspection of Q-Q and box plots and
histograms. Overall, the full-scale PrAS showed a normal distribution for both the anxious
and non-anxious groups. Visual assessment of the individual PrAS subscales revealed a
number of outliers for Attitudes Towards Childbirth, Worry About Motherhood, and Anxiety
Indicators. For these outliers, all cases were examined for spurious responses and were
deemed legitimate. Further, both the Acceptance of Pregnancy and Avoidance subscale
distributions showed a positive skew. However, these factors were not considered
problematic given that bootstrapping was employed and most of the analyses used were
robust to these deviations from normality. Based on these considerations the analyses
proceeded, and further normality assessment occurred on a test-by-test basis when
required.
Preliminary analyses
As a preliminary evaluation of group differences, the PrAS scores for the anxious and nonanxious groups were examined for significant differences. First, the full-scale PrAS was
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subjected to a MANOVA. The Shapiro-Wilks tests for all PrAS subscales were statistically
significant, indicating a violation of the assumption of normality. Further, visual inspection
of box plots, histograms and Q-Q plots revealed a number of outliers and skewed
distributions. These were especially evident for Body Image Concerns, Attitudes Towards
Childbirth, Acceptance of Pregnancy, Attitudes Towards Medical Staff, Avoidance, and Baby
Concerns. Moreover, the assumption of homogeneity of variance, for all PrAS subscales,
could not be assumed with a statistically significant Levene’s test of homogeneity of
variance. Despite MANOVA being considered fairly robust to violations of these
assumptions, when unequal groups are present the accuracy of the F statistic may be
affected by skew and non-normality (Field, 2009). Given these factors (unequal group sizes,
non-normality and skew) were evident in this sample, the equivalent non-parametric tests
were utilised. Therefore, the Mann-Whitney U test assessed group differences for the fullscale PrAS. The Kruskal-Wallis test evaluated group differences for the PrAS subscales.
To evaluate group differences for the full-scale PrAS, a visual assessment of the distribution
of both groups was first completed. Both groups were similar regarding the shape and
spread, thus satisfying this Mann-Whitney assumption. The Mann-Whitney U test showed
that PrASanxious (Mean rank 306.00, N = 213) was significantly higher than PrASnon-anxious
(Mean rank 206.25, N = 284), U = 18105.00, z = –7.664 (corrected for ties), p = < .0001, twotailed, with a medium effect size (r = –.34).
Next, the Kruskal-Wallis test assessed differences in the individual PrAS subscales for the
anxious and non-anxious groups. Table 40 presents the PrAS subscale ranks for both groups.
As can be seen, the anxious sample consistently outranked the non-anxious sample.
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Table 41
Pregnancy-related Anxiety Scale Subscale Ranks for Anxious and Non-anxious Groups
Mean rank
PrAS Subscale

Anxious Group

Non-anxious Group

Childbirth Concerns

293.07

215.95

Body Image Concerns

290.73

217.70

Attitudes Towards Childbirth

272.77

231.17

Worry About Motherhood

282.24

224.07

Acceptance of Pregnancy

257.30

242.78

Anxiety Indicators

315.77

198.93

Attitudes Towards Medical Staff

281.92

224.31

Avoidance

273.03

230.98

Baby Concerns

267.69

234.98

Note: PrAS = Pregnancy-related Anxiety Scale. Anxious group, n = 213, non-anxious group, n = 284.

The anxious and non-anxious scores were assessed for a significant difference using the chisquare statistic. As shown in Table 41, all PrAS subscales, with the exception of Acceptance
of Pregnancy, showed that the anxious group’s scores were significantly higher than the
non-anxious group’s scores. To ascertain the effect sizes for these differences, follow-up
analyses were conducted using the Mann-Whitney U test. A Bonferroni correction was
applied with all effects tested at the .005 level of significance. Table 41 also presents the
Mann-Whitney results together with the relative effect sizes. As can be seen, the majority of
effect sizes were significant, with effect sizes ranging from small to medium.
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Table 42
Kruskal-Wallis Test Statistics with Effect Sizes
Kruskal-Wallis test
PrAS subscales

Mann-Whitney U test

Chi-Square

Sig.

Z statistic

Sig*

Effect size

Childbirth Concerns

35.261

.000

–5.938

.000

.27

Body Image Concerns

31.627

.000

–5.624

.000

.25

Attitudes Towards Childbirth

10.442

.000

–3.231

.001

.14

Worry About Motherhood

20.314

.000

–4.507

.000

.20

Acceptance of pregnancy

1.675

.197

-

-

-

Anxiety Indicators

81.287

.000

–9.016

.000

.40

Attitudes Towards Medical Staff

20.129

.000

–4.486

.000

.20

Baby Concerns

6.462

.010

–2.542

.006

.11

Avoidance

12.461

.001

–3.530

.000

.16

Note: PrAS = Pregnancy-related Anxiety Scale. Degrees of freedom for all subscales = 1. p value of
.000 indicates p < .0001; Reported significance is based on 10,000 Monte Carlo resamples.
*Bonferroni adjustment applied (1-tailed).

Binary Logistic Regression
Next, two binary logistic regression analyses were performed. These analyses assessed the
ability of the PrAS and its subscales (i.e. Childbirth Concerns, Body Image Concerns,
Attitudes Towards Childbirth, Worry About Motherhood, Acceptance of Pregnancy, Anxiety
Indicators, Attitudes Towards Medical Staff, Avoidance, and Baby Concerns) to predict group
membership (i.e. anxious or non-anxious group). The first regression model contained the
full-scale PrAS as the predictor and the anxious and non-anxious groups as the binary
outcomes. The casewise list confirmed that there were no extreme outliers; therefore, all
497 cases were included in the analysis.
The full logistic regression model was statistically significant, χ2 (1, N = 497) = 61.01, p <
.0001, indicating that the model was able to distinguish between respondents who reported
an anxiety diagnosis and those who did not report an anxiety diagnosis. The model, as a
whole, explained 11.6% (Cox and Snell R2) and 15.5% (Nagelkerke R2) of the variance in
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anxiety diagnoses and correctly classified 63% of the cases. This classification rate equated
to a sensitivity of 65.0% and specificity of 59.0%. Further, the positive and negative
predictive values were 76.4% and 45.1%, respectively.
To further investigate the ability of the individual PrAS subscales to predict group
membership, a second binary logistic regression analysis was performed. This second
regression model contained the nine PrAS subscales as the predictors and the anxious and
non-anxious groups, as the outcome variables. The full model containing all the predictors
was statistically significant, χ2 (9, N = 497) = 88.23, p < .0001, however, the casewise list
reported three cases with standardised residual values greater than 2.5. Further, all three
cases were misclassified (i.e. a no anxiety diagnosis case was classified as an anxiety
diagnosis) therefore, these cases were removed from further analysis.
Following this, a second regression model with the same predictors (i.e. the nine PrAS
subscales) and the two outcome variables, the anxious and non-anxious groups, was
conducted. The full model containing all the predictors was again statistically significant, χ 2
(9, N = 494) = 97.36, p < .0001, indicating that the model was able to distinguish between
respondents who reported an anxiety diagnosis and those who did not report an anxiety
diagnosis. The model, as a whole, explained 17.9% (Cox and Snell R2) and 24.0% (Nagelkerke
R2) of the variance in anxiety diagnosis and correctly classified 69.2% of the cases (sensitivity
71.0% and specificity 66.3%). Further, the positive and negative predictive values were
78.0% and 57.5%, respectively.

As shown in Table 42, the PrAS Anxiety Indicators subscale was the only subscale to make a
unique contribution to the regression model. Further, Anxiety Indicators was the strongest
predictor of an anxiety diagnosis, with an odds ratio of 1:30.

222

Table 43
Binary Logistic Regression Predicting Likelihood of Reporting an Anxiety Diagnosis
PrAS Subscale

β

Childbirth Concerns

.043

.029

.138

1.04

0.99–1.11

Body Image Concerns

.031

.028

.265

1.03

0.98–1.10

Attitudes Towards Childbirth

–.027

.052

.609

1.00

0.88–1.10

Worry About Motherhood

–.003

.050

.958

1.00

0.90–1.10

Acceptance of Pregnancy

–.039

.063

.535

0.96

0.85–1.09

Anxiety Indicators

.260

.047

.000

1.30

1.2–1.40

Attitudes Towards Medical Staff

.023

.043

.596

1.02

0.94–1.11

Avoidance

.045

.045

.319

1.05

0.96–1.14

–.066

.041

.104

0.94

0.86–1.01

–3.129

.516

.000

0.04

Baby Concerns
Constant

SE

Sig.

Exp(β)

95% CI

Note: PrAS = Pregnancy-related Anxiety Scale. β = unstandardised beta, positive values indicate the
likelihood of a yes answer (to anxiety diagnosis) negative b values indicate less likelihood to respond yes. SE =
standard error, Sig = statistical significance. Exp(β) = the odds ratio of each predictor. That is, the odds of
having an anxiety diagnosis if the value of that predictor increases by 1 unit. 95% CI = 95% confidence
intervals for Exp(β). For each subscale, the degrees of freedom = 1.

The forced entry method, used in the previous analysis, is sensitive to correlations between
the predictors and outcome variables. When these factors are present, it can affect the
predictive accuracy of the model (Tabachnick & Fidell, 2001). Given this, an additional
regression analysis was performed with each predictor added sequentially to the model.
This method of analysis systematically builds the model, enabling assessment of the
contribution of each predictor to see if they add any significant effect to the model. Table 43
presents the sequential regression results, including the chi-square statistic, shared variance
(Cox and Snell and Nagelkerke R2) and relative significance levels. As can be seen, the PrAS
subscales Childbirth Concerns, Body Image Concerns, and Anxiety Indicators all significantly
contributed to the model. Further, all three subscales had odds ratios greater than one,
indicating an increased probability of an anxiety diagnosis if a woman scored highly in these
subscales.
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Table 44
Binary Logistic Regression, Model Building
Omnibus Test

CI Exp(β)

Χ2

Sig.

C&S

Nag

Class

Childbirth

40.55

.000

.08

.11

63

.10** .024

1.14

1.09

1.19

Body Image

16.27

.000

.11

.15

64

.09

.024

1.10

1.05

1.15

Attitudes

0.31

.581

.12

.16

65

–.03

.053

0.97

0.88

1.07

Motherhood

3.61

.057

.12

.16

64

.044

1.09

1.00

1.81

Accept

0.35

.554

.18

.24

69

.065

0.96

0.85

1.09

Anxiety

32.09

.000

.17

.23

68

.25** .048

1.28

1.17

1.40

Medical

0.28

.597

.18

.24

69

.02

.047

1.02

0.94

1.11

Avoidance

1.16

.282

.18

.24

69

.05

.046

1.05

0.96

1.15

Baby Concerns

2.75

.097

.18

.24

69

–.07

.044

0.94

0.86

1.01

PrAS subscale

β

.08*
–.04

SE

Exp(β) Lower

Upper

Note: PrAS = Pregnancy-related Anxiety Scale, Childbirth = PrAS Childbirth Concerns, Body Image = PrAS
Body Image Concerns, Attitudes = PrAS Attitudes Towards Childbirth, Motherhood = PrAS Worry About
Motherhood, Accept = PrAS Acceptance of Pregnancy, Anxiety = PrAS Anxiety Indicators, Medical = PrAS
Attitudes Towards Medical Staff, χ2 = chi-square statistic for the Omnibus model. Sig = Statistical
Significance. C & S = Cox and Snell R2 statistic, Nag= Nagelkerke R2 statistic, Class = Classification rate
expressed as a percentage, β = unstandardised beta, SE=Standard Error, Exp(β) = the odds ratio of each
predictor, CI Exp(β) = 95% confidence intervals for Exp(β). β and SE are reported from the bootstrapped
resamples. Degrees of freedom for each predictor = 1. Significance levels = ** p < .001, * p < .05.

Receiver Operating Characteristic Curve Analysis
To further examine the discriminate ability of the PrAS, a ROC curve analysis was performed.
The ROC curve analysis was also utilised to determine the optimal cut-off scores for the
PrAS. Visual inspection of normality for the full-scale PrAS revealed one extreme outlier. This
case was identified as an extremely high value for the non-anxious group (score of 127,
group M = 72.85). Therefore, this case was considered spurious and removed from further
analysis, resulting in a final sample of 213 in the anxious group and 283 in the non-anxious
group. Figure 10 shows the distribution of the PrAS after removal of the outlier. As can be
seen, the scores approximate a normal distribution.
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Figure 10. Distribution of the Pregnancy-related Anxiety Scale scores.
The full-scale PrAS was therefore subjected to a ROC curve analysis using the same anxious
and non-anxious groups as described above. The AUC was determined as 0.70, (SE = .023, CI
(95) = .65–.75, p < .0001)18 indicating the PrAS as moderately accurate in discriminating
between the anxious and non-anxious groups.19 To establish the PrAS’s optimal cut-off
score, the coordinates of the curve were analysed at each possible cut-off point. Based on
this, the optimal score for detecting anxiety was considered 75.50. Table 44 presents the
range of cut-off scores and associated sensitivity and specificity. For parsimony, only cut-off
scores between 65.50 and 85.50 are reported, with the full table attached as Appendix M.

18

The significance level relates to the difference between the actual area and the null area being AUC=.50.
In determining the ability of the scale to discriminate between groups 0.50 to 0.70 is low; 0.70 to 0.90 is
moderate and greater than 0.90 is high accuracy (Greiner et al., 2000).
19
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Table 45
Coordinates of the Curve
Cut-off Score

Sensitivity

1-Specificity

65.50
66.50
67.50
68.50
69.50
70.50
71.50
72.50
73.50
74.50
75.50
76.50
77.50
78.50
79.50
80.50
81.50
82.50
83.50
84.50
85.50

.811
.802
.783
.755
.741
.726
.698
.689
.665
.646
.599
.585
.538
.509
.467
.448
.420
.406
.382
.354
.340

.518
.472
.454
.426
.401
.394
.391
.370
.359
.349
.313
.303
.275
.257
.257
.236
.215
.197
.194
.183
.158

Note: Specificity = 1-specificity. The range of possible scores for the Pregnancy-related Anxiety Scale is 33–132.

As shown in Figure 11, a score of 75.50 equated to a sensitivity and specificity of .599 and
.687, respectively. Using this cut-off score women with high levels of pregnancy-related
anxiety are distinguished from women with lower levels of pregnancy-related anxiety.
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Figure 11. Receiver operating characteristic curve: the area under the curve.
Discussion
Concurrent validity is integral to contributing to a unified understanding of the validity of a
scale (Cohen & Swerdlik, 2005). Foundational to establishing the concurrent validity of the
PrAS is the demonstration of the scale’s ability to predict group membership (anxious and
non-anxious) based on the PrAS scores. Therefore, providing evidence of the PrAS’s ability
to predict group membership was the focus of this chapter. It was specifically predicted that
the full-scale PrAS and its nine subscales would show discriminate evidence by the anxious
group having higher PrAS scores than the non-anxious group. This prediction was supported.
Further, the prediction that the PrAS would also be able to classify the majority of anxious
and non-anxious women into their respective anxious and non-anxious groups was also
supported. Finally, the PrAS showed good sensitivity and specificity with a cut-off score of
75.50.
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The full-scale PrAS demonstrated significant differences between the anxious and nonanxious groups when rank data were analysed. That is, women with an anxiety diagnosis
had greater overall PrAS scores than women without an anxiety diagnosis. The exception to
this, was the PrAS subscale Acceptance of Pregnancy, with more women in the anxious
group scoring below the median than women in the non-anxious group. The lower than
expected scoring for women with an anxiety diagnosis suggests that despite a pregnancy
being accepted or wanted, a woman may still be anxious about her pregnancy or her baby,
or both. Moreover, estimates that around 33% of Australian pregnancies are either
unplanned or unwanted (Weisberg et al., 2008) suggest that acceptance of pregnancy
should be a significant area of concern. The unexpected result here may reflect a previously
noted limitation. That is, the response options may be uncomplimentary to the scale items.
For example, the item, this pregnancy is wanted, has response categories of not at all,
occasionally, quite often and very often, which may not serve to assess that item
adequately. This potential limitation is an area that requires further examination.
In addition to these group differences, and integral to establishing concurrent validity, is
examining the predictive ability of the PrAS. The full-scale PrAS demonstrated the capacity
to predict group membership for the anxious and non-anxious groups satisfactorily. The
PrAS did this with a good classification rate of 63%, which was further confirmed as
moderately accurate using the ROC curve analysis. When analysed at subscale level, the
PrAS showed marginally better specificity in predicting group membership with the
classification of cases higher, at close to 70%. This classification rate is acceptable and
consistent with other screening scales with similar cohorts (i.e. PASS, 68% classification rate,
Somerville et al., 2014).
To further examine the predictive utility of the PrAS subscales, additional regression
analyses investigated the contribution of each predictor (i.e. the PrAS subscales) to the
model. This further analysis revealed that five subscales, Childbirth Concerns, Body Image
Concerns, Worry About Motherhood, Anxiety Indicators, and Baby Concerns all contributed
to the regression model over and above the other four subscales (Attitudes Towards
Childbirth, Acceptance of Pregnancy, Avoidance, and Attitudes Towards Medical Staff). The
contribution of Anxiety Indicators is consistent with the focus of that subscale (i.e., anxiety).
For the PrAS subscales Childbirth Concerns and Body Image Concerns, their respective odds
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ratios of 1:14 and 1:10 indicate that the odds of having an anxiety diagnosis are greater for
someone with these areas of concern. Worry About Motherhood and Baby Concerns also
contributed to the predictive utility of the model and both subscales showed significant
differences in their ranked data, with small effect sizes. Further, their relative significance
values in the regression analysis were both just above .05. Given the current move away
from the dichotomous thinking associated with null hypothesis significance testing towards
a more holistic assessment (Cumming & Calin-Jageman, 2017) it is feasible to consider the
contribution of these two subscales further.
Women who worry about motherhood also have increased odds of an anxiety diagnosis.
These increased odds suggest that this worry, while postnatally focussed, is still a significant
area of concern associated with pregnancy-related anxiety. Moreover, as previously stated,
baby concerns have also been consistently identified in the literature as a core pregnancy
concern. However, in this study, the Baby Concerns subscale had a negative beta value.
Despite this beta being modest in size, it does indicate that increased baby concerns
decrease the likelihood of an anxiety diagnosis. This is an unusual finding and contrary to
extant research (see review by Evans et al., 2015 for examples).
These findings for both Worry About Motherhood and Baby Concerns could be influenced
by age, gravidity, and gestation. Both subscales have a ‘baby focus’, and therefore these
variables (age, gravidity, and gestation) may potentially confound the results. For instance,
younger women are more likely than older women to be first-time mothers. Younger
women, given their inexperience, are also more likely to have greater baby concerns and
worries about motherhood. Further, baby concerns are less likely to be as salient in later
pregnancy as the chance of miscarriage or other complications decrease with increased
gestational age (Tsartsara & Johnson, 2006). Given both samples were well represented by
younger (mean age approx. 25 years) nulligravida women (55.3% in the anxious group and
59.7% in the non-anxious group), it is conceivable that the results for Worry About
Motherhood and Baby Concerns are reflective of sample-specific confounding variables
(Szumilas, 2010).
The R2 analogues (Cox and Snell and Nagelkerke) showed that the full-scale PrAS model
explained close to 16% of the variance. For the nine PrAS subscales, the shared variance
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estimates ranged from 11 to 24%. While these percentages may seem modest in size, their
interpretation should be made cautiously. Despite being described as analogues of R2, the
Cox and Snell statistic does not have a theoretical maximum of 1. The Nagelkerke measure,
developed to correct this Cox and Snell limitation, also has limitations (Tabachnick & Fidell,
2001). Nagelkerke (1991) himself proposes that the theoretical maximum for the
Nagelkerke R2 is equivalent to 0.75. Therefore lower values for these statistics are not
necessarily representative of low shared variance. Notwithstanding this, the R2 estimates
are moderate at best, and this likely reflects limitations with the criterion measure as
discussed below.
In the regression analyses, four PrAS subscales performed poorly. These subscales were
Attitudes Towards Childbirth, Acceptance of Pregnancy, Avoidance, and Attitudes Towards
Medical Staff. None of these subscales reached statistical significance and thus were
considered not to contribute to the prediction of group membership significantly. This
poorer performance in the regression analyses was despite the ranked scores for the
anxious group being significantly higher than the ranked scores for the non-anxious groups
in all instances except for Avoidance. For Avoidance, it should be noted that while the
difference was not significant, the trend was consistent with the anxious group having
higher ranked values than the non-anxious.
For these four PrAS subscales, their distributions were all strongly skewed or polymodal in
shape. While binary regression has relaxed assumptions in this regard, strong deviation such
as seen in these subscales may affect the results. Moreover, another commonality of these
PrAS subscales is that they are all attitudinal in nature. All four PrAS subscales assess an
attitude in relation to childbirth, pregnancy, birth and the medical staff. As previously noted,
(Chapter 5) the response options relative to these items may not be conducive to assess the
nuances in a woman’s attitudes. Therefore, this area requires further investigation and
possible refinement.
Optimal cut-offs
Determining the optimal cut-off for any scale is an arbitrary process, and it is therefore
recommended that this determination is made in relation to the scale’s usage (Westin,
2001). That is, the purpose of the scale should inform decisions on the trade-off between
230

Type I (high sensitivity, low specificity) and Type II errors (low sensitivity, high specificity).
For a screening scale like the PrAS, Type II errors (false negatives) would be costlier than
Type I errors (false positives). That is, classifying anxious women as non-anxious would
potentially have more serious consequences than classifying non-anxious women as
anxious. Type I errors are also less concerning given that the PrAS as a screening scale is an
initial point of referral. Therefore, any false positives would be further investigated. A false
negative, however, could potentially mean that women with significant pregnancy-related
anxiety may go undetected. Therefore, optimising specificity is preferred over optimising
sensitivity. With this in mind, the optimal cut-off of 75.50 was tentatively proposed. This
cut-off is the point that identifies a woman as having high levels of pregnancy-related
anxiety and signals to the clinician the need for further follow-up. The cut-off score, as
previously stated, is tentative due to it being derived from just one sample. Further, this
sample was not a clinical sample per se, therefore replication with a clinical sample is
needed.
The sensitivity and specificity of the PrAS is comparable to other similar screening scales
such as the PASS (Somerville et al., 2014). Further, the PrAS performs better than the EDS-A
at detecting women with anxiety (71% cf. 54%, Matthey et al., 2013). However, the PrAS’s
sensitivity and specificity are not as good as the EPDS for perinatal depression (Berle et al.,
2003 notes sensitivity and specificity of 96% and 78%, respectively). Therefore, as above,
further examination of a clinical sample is needed.
Limitations and Future Directions
This study provided concurrent validity evidence for the PrAS. Notwithstanding this, there
are a few limitations worth noting. First, the recruitment of anxious women to the anxious
group followed an alternate method to that usually seen in establishing a gold standard
criterion. Given the limitations and problems associated with utilising a gold standard for
pregnancy-related anxiety (as discussed above) the methods employed here were aimed at
recruiting a group with an anxiety diagnosis in pregnancy. This diagnosis was not restricted
to a DSM anxiety disorder given the concerns raised over the validity of these diagnoses.
Further, the limitations of self-report are also a potential limitation. Future studies using a
more structured diagnostic interview specific to pregnancy-related anxiety is warranted.
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Also, as with previous samples, the limitation of potential bias in this recruitment method
should be noted.
Moreover, further examination of the response options of the PrAS is needed. At present,
the response options are presented as uniform throughout the scale. However, for some
subscales, differing response options may complement the items better, thus providing
greater clarity and less ambiguity. The investigation of different response options is an area
that will be examined in post-doctoral studies.
Further, as previously discussed, a dimensional approach as opposed to discrete cut-off
scores, is preferred for constructs like pregnancy-related anxiety. Therefore, the cut-off
score provided is not only tentative but an initial determinant. Further examination of
severity ranges is needed to provide a more sensitive assessment of pregnancy-related
anxiety.
Conclusion
The concurrent validity of the PrAS was examined by investigating group differences and the
predictive utility of the PrAS and its subscales. The analyses presented in this chapter
support the accumulating validity evidence for this scale. The results, however, are not
without their limitations and further analysis of the internal validity of the PrAS is
warranted. This investigation was effected through a Rasch analysis, which is the focus of
the next chapter.
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Chapter 7 - Rasch Analysis and Structural Equation Modelling
The final chapter of this dissertation provides further evidence for the psychometric
properties of the Pregnancy-related Anxiety Scale (PrAS). Thus far, the PrAS has been shown
to have good to excellent reliability (i.e., internal consistency) in addition to evidence of
content, construct, and concurrent validity. In this chapter, Rasch analysis further fine-tuned
the psychometrics of the scale. Moreover, Rasch analysis brought enhanced precision to the
scoring of the PrAS through ordinal to interval data conversion. This additional statistical
analysis provided evidence for the internal validity of the PrAS (by testing for
unidimensionality) as well as data on the scale targeting. Further, structural equation
modelling confirmed the final structure of the PrAS, and the reliability analyses provided
evidence of internal consistency reliability.
Rasch Analysis
Rasch analysis was developed by the Danish mathematician Georg Rasch (1961) and first
became popular in the field of education. Later, the use of Rasch analysis expanded to
assessing rehabilitation measures, including, for example, measures of pain and mobility,
quality of life and personal well-being (Chalmers, Catley, Evans, & Moseley, 2016; Duncan,
Bode, Min Lai, & Perera, 2003; Misajon, Pallant, & Bliuc, 2016; Sattelmayer, Hilfiker,
Luomajoki, & Elsig, 2017; Tennant, McKenna, & Hagell, 2004). More recently, Rasch analysis
has been utilised with other latent-trait measures such as depression, stress and anxiety
(Christensen, Oernboel, Zatzick, & Russo, 2017; de Carvalho Alves, de Almeida Fleck, Boni, &
da Rocha, 2017; Duncan et al.; Gibbons et al., 2011; Medvedev et al., 2017; Pallant &
Tennant, 2007). Rasch analysis has been less used, however, for pregnancy-specific
measures. However, recent studies have examined the psychometrics of pregnancy-specific
scales using this method. The Rasch approach, for instance, was used on the Wijma Delivery
Expectancy Experience Questionnaire (Pallant et al., 2016) and other pregnancy stress
measures (Borders et al., 2017). Therefore, it would appear that Rasch analysis may be
adopted more widely in pregnancy-specific research and scale development in the future.
The increasing popularity of Rasch analysis is likely due to a number of reasons. First, the
Rasch approach is part of the family of models subsumed under item response theory
(Cohen & Swerdlik, 2005). Item response theory and by extension, Rasch analysis, are
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considered superior, by some researchers, to the more traditional classical test theory
(Cohen & Swerdlik; Siegert, Tennant, & Turner-Stokes, 2010). While both methods have
merit, Rasch analysis assesses a scale’s psychometric properties at the item level, whereas
the assumptions of Classical Test Theory focus on the scale level. That is, Classical Test
Theory views all sources of error as a single error term, whereas Rasch analysis focuses on
individual item characteristics (DeVellis, 2003). Indeed, DeVellis (p. 148) believes that
Classical Test Theory sacrifices precision for simplicity, whereas Item Response Theory gains
precision but sacrifices simplicity. In light of the above, it is clear that Rasch analysis
provides finer detail and increased information on the scale’s performance compared to the
more traditional approach of Classical Test Theory (DeVellis; Tennant et al., 2004).
A second reason for the gaining popularity of Rasch analysis is that it provides a means of
converting ordinal raw scores to interval scores (Tennant & Conaghan, 2007). Many scales
employ ordinal ranking, that is, responses are ranked implying a certain order (e.g. 1 =
never, 2 = sometimes, 3 = always). While these numbers indicate an implied directional
relationship, (i.e. 2 is greater than 1), the distance between the ranks is not meaningful in
terms of strength or magnitude. That is, nothing meaningful can be implied about the
differences between the ranks (i.e. 2 is not twice as high as 1) (Howell, 2007). The nature of
ordinal data, therefore, precludes arithmetic operations. This, however, is often overlooked,
with many ordinal scales, in the literature, treated and analysed parametrically (see,
Alderdice, Lynn, & Lobel, 2012 for some examples). This treatment of ordinal data
potentially compromises the results, and while the extent may be hard to ascertain, it
should not be underestimated (Tennant et al., 2004). Rasch analysis, therefore, provides a
means of converting the ordinal raw scores to an interval scale. This interval scale
conversion then enables arithmetic operations to be performed with confidence, thus
bringing added precision to the measurement and analysis of the scores (Tennant &
Conaghan).
Finally, Rasch analysis provides a range of psychometric data that enables a comprehensive
assessment of the scale properties. These include assessing the unidimensionality of the
model, which is a basic prerequisite of the summation of any set of items. Further Rasch
analysis provides information on differential item functioning (DIF). The DIF score yields
crucial information about the measurement equivalence of the scale. That is, DIF assesses
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whether the scale performs consistently independent of personal characteristics such as age
or culture. A scale with good DIF means that valid comparisons can be made across groups.
Rasch analysis also provides confirmation of the fit of the items, that is how well targeted
the scale is to the population of interest. A well-targeted scale has limited evidence of floor
and ceiling effects. These considerations, the scale’s unidimensionality, the scale being
relatively free of DIF and the item fit all provide evidence of the internal validity of the scale.
Indeed Rasch analysis is a powerful method for establishing the internal structural validity of
a scale.
The Rasch approach assesses and refines the Rasch model iteratively. Therefore
modifications to the scale may occur. Modifications effected through the Rasch analysis
were confirmed by subjecting the final factor structure of the PrAS to structural equation
modelling. Structural equation modelling is a statistical procedure that takes a confirmatory
approach to the data and was previously reported on in Chapter 4. In addition to structural
equation modelling, the internal consistency reliability of the final scale will also be
assessed.
Aims of Study 7
Study 7 aimed to explore the psychometric properties of the PrAS further. This was done
using Rasch analysis, structural equation modelling, and internal consistency reliability
analysis (Cronbach’s alpha). Given the exploratory nature of this study, no specific
predictions are offered.
Method
Participants
The same sample of participants as detailed in Chapter 6 (for Study 7) were utilised for this
study. Participants were recruited online via a dedicated Facebook page with Charles Sturt
University (CSU) Higher Research Ethics Committee (HREC) granting ethics approval
(Protocol No. H17035). Completion of the questionnaire was taken as informed consent,
and a modest incentive offered to encourage completion (a chance to win a $50 gift card).
The allocation of participants to an anxious and non-anxious group is previously detailed in

235

Chapter 6, where full details of the participants and the screening process are provided.
Therefore, only brief detail is provided here.
The first group consisted of women who confirmed that they had a current anxiety diagnosis
by answering a screening question (i.e. have you been diagnosed with anxiety by a medical
professional, e.g. general practitioner clinical psychologist or psychiatrist). The selection
process resulted in an anxious group, that is women with an anxiety diagnosis (N = 213, M =
25.45, SD = 4.46)) and a non-anxious group, women without an anxiety diagnosis (N = 284,
M = 25.93, SD = 4.75). Tables 45 and 46 present the demographic details for the anxious and
non-anxious groups, respectively. As shown, participants in both groups were
predominately Australian, married or cohabitating, fairly well educated, with most women
either employed or a homemaker. Furthermore, the majority of women were nulliparous or
carrying their second child and in later months of pregnancy. There were, however, more
homemakers in the anxious group whereas more of the non-anxious women were working.
The majority of anxious women had a Diagnostic and Statistical Manual (DSM) anxiety
disorder diagnosis or a general anxiety diagnosis, with most diagnosed by their general
practitioner or a psychologist.
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Table 46
Demographic Characteristics of Study 7 Anxious Group Participants
Anxious group
Age (M, SD) a
Range (years)
Type of Diagnosis
DSM anxiety disorder
General anxiety
Severe anxiety
Anxiety related to pregnancy
Medical professional
General practitioner
Psychologist
Psychiatrist
Counsellor/therapist
Employment a
Employed †
Homemaker
Unemployed
Studying
Married or Cohabitating a
Education a
Low
Middle
High
Country of Birth a
Australia
United Kingdom
Ethnicity b
Caucasian
Aboriginal/Torres Strait Islander
Parity a
Nulligravida
Multigravida
Gestation b
Gestation (M, SD)
≤13 weeks (n = 35)
13–≤26 weeks (n = 86)
>26 weeks (n = 75)

25.5 (4.5)
19–43
61.0%
24.9%
8.9%
5.2%
50.2%
29.6%
19.2%
0.9%
40.0%
42.7%
8.0%
1.9%
76.5%
35.2%
36.2%
21.2%
86.9%
2.3%
78.4%
7.0%
55.3%
44.7%
23.1 (9.7)
17.7%
44.2%
38.1%

Note: missing data a = 16, b = 17, c = 19, d = 26, e = 28. † = includes self-employed, casual and part time.
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Table 47
Demographic Characteristics of Study 7 Non-anxious Group Participants
Non-anxious group
Age (M, SD)
Range (years)
Employment d
Employed f
Homemaker
Unemployed
Studying
Married or Cohabitating d
Education d
Low
Middle
High
Country of Birth d
Australia
United Kingdom
Ethnicity e
Caucasian
Aboriginal/Torres Strait Islander
Parity d
Nulligravida
Multigravida
Gestation d
Gestation (M, SD)
≤13 weeks (n = 52)
13–≤ 26 weeks (n = 88)
>26 weeks (n = 118)

25.9 (4.8)
18–42
54.6%
38.4%
4.7%
2.3%
88.0%
39.1%
41.1%
19.8%
89.5%
2.7%
82.8%
6.3%
59.7%
40.3%
24.3 (10.2)
19.8%
34.5%
45.7%

Note: Missing data, a = 16, b = 17, c = 19, d = 26, e = 28. F = includes self-employed, casual and parttime.

Materials and Procedures
After the initial screening process, all participants completed the same online survey. The
online questionnaire consisted of the PrAS with nine demographic questions. Attached as
Appendix L is the full survey inclusive of the screening questions.
Pregnancy-related Anxiety Scale.
The PrAS is a 31-item multidimensional scale with higher scores indicative of greater
pregnancy-related anxiety. Responses range from 1 (not at all) to 4 (very often). The PrAS
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contains nine distinct subscales: Childbirth Concerns, six items consistent with concerns
about birth; Body Image Concerns, five questions about outward appearance-related
concerns; Attitudes Towards Childbirth, three items relating to a women’s attitude towards
birth; Worry About Motherhood, three items relating to worry unique to motherhood;
Acceptance of Pregnancy, three items which assess a woman’s acceptance of pregnancy;
Anxiety Indicators, four items relating to anxiety symptoms; Attitudes Towards Medical
Staff, three items concerning attitudes towards the doctors/midwives; Avoidance, three
items that tap into avoidance-type behaviour, and; Baby Concerns, three items relating to
concerns for the welfare of the unborn baby.
The PrAS has moderately high to excellent internal consistency reliability as reported in the
preceding chapters. Specifically, Cronbach’s alpha was α = .92, globally and ranged from α =
.84–.95 for the subscales. For this analysis, the internal consistency reliability of the scale for
the final Rasch model was moderately high at α = .81, according to Cronbach’s conventions.
Data Analysis
Rasch analysis.
The Rasch analysis was performed using RUMM2030 software (Andrich, Sheridan, & Luo,
2009). RUMM2030 reports an estimate of internal consistency reliability of the scale as the
person separation index. This statistic is equivalent to Cronbach’s alpha and interpreted
similarly. Specifically, the following conventions were used to assess the magnitude of
alpha: less than .59 very low, .60–.69 low, .70–.79 moderate, .80–.89 moderately high, and
alpha of greater than .90 high or excellent (Murphy & Davidshofer, 2001). Only participants
with complete data for the main outcome variables were utilised.
Rasch analysis uses an iterative approach, which tests and refines various attributes of the
model. These attributes include, for example, by examination of the threshold map output
for disordered thresholds. Thresholds are considered disordered if there is an overall
probability that the response options are not consistently selected in relation to the severity
of the trait (i.e. pregnancy-related anxiety). That is, they are assessed on the probability that
1 is endorsed at the lower end of the trait and 4 at the higher end. Disordered thresholds
mean this pattern would vary (i.e. 1,3,2,4, for example). Improvements in disordered
thresholds may be achieved by the meaningful collapsing of adjacent pairs of response
239

options. After this refinement, the model is retested. Therefore, model modifications, to
achieve goodness of fit, are carried out iteratively (Tennant & Conaghan, 2007).
Testing of local independence assumptions, including unidimensionality, is another attribute
tested. A unidimensional scale is necessary for the validity of any summed scale and integral
to the internal validity of a scale (Tennant & Conaghan, 2007). Rasch analysis provides
confirmation of the lack of any meaningful pattern in the residuals thus confirming the
scale’s unidimensionality. Residuals are the standardised person-item differences between
the observed and expected data. The absence of pattern in the residuals is assessed using
an independent t-test using a method proposed by Smith (2000). The t-tests compare the
highest positive and the highest negative factor loadings on the first principal component of
residuals (after the Rasch factor has been removed) of person-estimates. The t-test assesses
whether there is any difference between the residual items, and where less than 5% of
significant comparisons exist unidimensionality is considered evident. A binominal
confidence interval for proportions, based on sample size, estimates acceptable deviations
from this percentage of significant t-tests. Thus unidimensionality is evident if the lower
bound of a binominal confidence interval overlaps the 5% cut-off point (Smith).
Evaluation of the fit of the overall Rasch model includes the chi-square statistic for item-trait
interaction. A non-significant p-value indicates a good fit. Further indicators of the overall
model fit are fit residuals for both item and person. These indices should have a mean that
is close to zero and a standard deviation that is close to 1.00 (for both the item and person
residuals). Fit residuals for individual items are expected to be within the range of –2.50 to
+2.50. (Medvedev et al., 2016)
Rasch analysis also assesses the DIF. DIF, also known as item bias, occurs when groups that
differ on personal characteristics such as age, ethnicity, or gender respond differently to the
same item despite equal levels of the underlying characteristic. DIF, therefore, provides an
indication of whether the expected item score is the same irrespective of these personal
factors. For the PrAS, DIF was assessed for age, and therefore provided an indication of
whether women responded to an item in the same manner irrespective of their age. If for
some reason, one age group does not respond similarly then the item would be deemed to
display DIF. Therefore a good Rasch model should have no systematic differences in item
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functioning in terms of relevant personal characteristics such as age and ethnicity (Wainer &
Kiely, 1987).
Rasch analysis also provides information on the targeting of the scale. A well-targeted scale
is sensitive to the latent-trait of the population of interest. Poorly targeted scales can result
in floor effects (scale being too insensitive or undiscriminating) or ceiling effects (the scale is
too undiscriminating) (Pallant & Tennant, 2007). Targeting is examined using the personitem threshold distribution which enables comparison of the mean location score and gives
an indication of how well targeted the items are for people in the sample. This distribution
graphically represents the person ability and item difficulty along the same scale measured
in the same metric measurement (log-units). The mean is set at zero, and good targeting of
the sample abilities by item thresholds is within the range from -0.50 to +0.50. In the case of
perfect targeting, the mean person-location is close to zero. Scores above the mean indicate
the location of the sample, as a whole, is at a higher level of pregnancy-related anxiety than
the average of the item thresholds. A negative value suggests the opposite. Scores located
closer to the outer margins are therefore indicative of a poorly targeted scale with scores
clustered closer to the negative or positive ends of the spectrum indicating possible floor or
ceiling effects, respectively (Linacre, 1994). This refers to a range effect and suggests a
problem with the sensitivity of the scale (Mitchell & Jolley, 2007)
Finally, Rasch analysis provides ordinal to interval score conversion that allows users to
transform ordinal data to an interval scale level. This transformation offers an increased
level of precision of scale measurement and analysis of scores than is available for ordinal
scores.
Structural equation modelling.
Structural equation modelling was performed using the IBM Statistical Package for the
Social Sciences (SPSS) AMOS program (version 24.0). Structural equation modelling is
sensitive to small sample size, and this study’s sample exceeded the minimum of 300 cases
recommended. Structural equation modelling also has assumptions of linearity, the absence
of multicollinearity and multivariate normality (Tabachnick & Fidell, 2001). To assess these
assumptions the correlational matrix for the data was evaluated for linearity, and the Kaiser-
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Meyer Olkin (KMO) and Bartlett’s test of sphericity evaluated multicollinearity and
homogeneity of variance, respectively.
Results
Rasch Analysis
The full-scale PrAS (number of items = 33), was subjected to a Rasch analysis. The likelihoodratio test performed on the initial output confirmed the appropriateness of the unrestricted
partial-credit model. Table 47 provides a summary of the overall Rasch model fit statistics.
Following the iterative approach of this analysis, the Rasch model was assessed and
modified to achieve a good Rasch model fit. The initial analysis displayed a poor fit showing
a significant item-trait interaction indicated by the overall chi-square, χ2 = 402.71 (df = 165)
p < .0001, suggesting a considerable degree of misfit between the data and the model.
Improvement of the model fit occurred after some adjustment for disordered thresholds
and combining of subtests20. Though improved, the model was still indicative of a poor fit (χ2
= 98.09 (df = 45) p < .0001. This poor fit was likely due to the local dependency between
subtests 4 and 5. Therefore, these subtests were combined (Worry about Motherhood and
Anxiety Indicators,) with some improvement in model fit evident but still indicative of an
inadequate fit (χ2 = 59.22 (df = 40) p = .026. Two subtests showed significant DIF by age
(Body Image Concerns and Baby Concerns). Further adjustments for DIF saw the final model
with Body Image Concerns and Baby Concerns split by age categories (18–25, 26–43). The
final model was a good fit to the data, (χ2 = 60.13 (df = 50) p < .154, with good reliability (α =
.81). Confirmation of unidimensionality was shown with 5.84% of the t-tests significant. The
binominal confidence interval overlapped the 5 % cut-off point confirming it was within the
acceptable deviation for this percentage.

20

Rasch analysis uses subtests or testlets, a bundle of items that share a common topic (Wainer & Kiely, 1987).
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Table 48
Summary of Rasch Model Fit Statistics for the Initial and Final Analysis of the Pregnancyrelated Anxiety Scale

Models

Item fit
residual
Value SD

Person fit
residual
Value
SD

Goodness of fit

χ2 (df)

PSI
P

Independent ttest
%
Lower
bound

Initial

0.36

2.03

–0.24

1.62

402.71 (165)

.000

.93

23.74

21.83

Second

0.47

2.24

–0.25

1.07

98.09 (45)

.000

.82

4.83

2.91

Third

0.36

2.13

–0.28

1.02

59.22 (40)

.026

.81

5.84

3.92

Final

0.39

1.87

–0.29

1.02

60.13 (50)

.154

.81

5.84

3.92

Note: PSI = Person Separation Index, N = 497.

Table 48 presents the fit statistics for each subscale, including subscale locations, standard
error, fit residuals, and the chi-square statistic. Overall, the PrAS subscales from the final
model displayed good fit indices. Further, all chi-square goodness of fit statistics were nonsignificant after applying the Bonferroni correction. The final model contained eight
subscales, as shown in Table 48. As previously stated, and shown in the table, Worry About
Motherhood and Anxiety Indicators were combined into one subscale. This merge was
necessary due to a high degree of shared variance evidenced by high correlations. Further
examination of the individual subscale items indicated they were conceptually similar with
all items relating to a woman’s concerns about herself (e.g. I worry I won’t do a good job as
a mother, and my worries interfere with my daily activities). Further, the high shared
variance reported in the previous chapter between Worry About Motherhood and general
anxiety is consistent with this modification.
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Table 49
Individual Item Fit Statistics for Subscales and Total Pregnancy-related Anxiety Scale Final
Solutions
Subscales

Location SE

Fit Res

χ2

Df

Sig

Childbirth Concerns

–0.02

0.01

–1.15

2.33

5

0.802

Body Image Concerns (18–25

–0.31

0.02

1.64

4.16

5

0.526

–0.19

0.02

0.95

4.57

5

0.471

Attitudes Towards Childbirth

–0.44

0.02

–0.32

10.18

5

0.070

Motherhood and Anxiety

–0.01

0.01

–3.59

10.98

5

0.052

Baby Concerns (18–25 years)

0.05

0.03

0.42

1.39

5

0.926

Baby Concerns (26–43 years)

–0.09

0.03

0.64

1.32

5

0.933

Acceptance of Pregnancy

0.70

0.03

2.05

4.41

5

0.492

Avoidance

0.30

0.02

3.21

14.28

5

0.014

Attitudes Towards Medical Staff

0.03

0.02

0.04

6.51

5

0.259

years)
Body Image Concerns (26–43
years)

Note: Location = Subscale location which indicates a difficulty level of an item. Higher scores are indicative of
items that are more difficult. SE = standard error. Fit Res = Fit residual, χ2 = chi-square statistic, Sig = p-value
(all p-values are non-significant after Bonferroni adjustment). Motherhood and Anxiety = Combined subscales,
Worry About Motherhood and Anxiety Indicators.

Person-item threshold distribution.
Figure 12 shows the person-item threshold distribution plot for the PrAS. This figure
illustrates the distribution of a person's ability (level of anxiety) and item difficulty
(sensitivity and specificity) using the same metric (logit units). As can be seen, the person
distribution shows the majority of women closely grouped around the mean with few
extreme scores at either end of the distribution. This close grouping indicates the absence of
floor effect (the scale being insensitive or undiscriminating at the lower end of the
spectrum). Further, it demonstrates an absence of ceiling effect (the scale undiscriminating
at the higher end). Therefore, the coverage of this distribution and the targeting of the scale
are considered excellent.
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Figure 12. Person-item threshold distribution.
Table 49 provides the conversion chart to transform the raw PrAS ordinal subscale scores to
interval level data. The conversion table can only be used if the respondent has no missing
data. Scores are converted by first re-coding all reverse-scored items. Next, after summing
each subscale score, the equivalent interval level score is located using the Table. The scores
are then summed to provide a total subscale score.
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Table 50
Table for Ordinal to Interval Level Conversion of Pregnancy-related Anxiety Scale Scores
Childbirth
Concerns

Body Image Concerns

Attitudes
Toward
Childbirth

Worry About
Motherhood

Baby Concerns

Age Range (years)
18–25
Ord

Int

Ord

Avoidance

Attitudes
Towards
Medical Staff

Age Range (years)

26–43
Int

Acceptance of
Pregnancy

18–25
Ord

Int

Ord

Int

Ord

26–43
Int

Ord

Int

Ord

Int

Ord

Int

6

6.00

5

5.00

5.00

3

3.00

7

7.00

3

3.00

3.00

3

2.89

3

3.00

0

3.00

7

9.57

6

8.59

7.31

4

4.22

8

10.26

4

6.95

6.43

4

8.02

4

7.85

1

6.72

8

11.88

7

10.90

9.05

5

5.07

9

12.48

5

7.33

6.85

5

8.29

5

8.01

2

7.08

9

13.37

8

12.39

10.37

6

5.80

10

13.99

6

7.58

7.17

6

8.49

6

8.13

3

7.35

10

14.44

9

13.40

11.50

7

6.47

11

15.18

7

7.79

7.42

7

8.70

7

8.24

4

7.58

11

15.25

10

14.14

12.48

8

7.21

12

16.17

8

7.97

7.64

8

8.93

8

8.35

5

7.80

12

15.88

11

14.72

13.31

9

8.04

13

17.06

9

8.16

7.84

9

9.19

9

8.46

6

8.02

13

16.44

12

15.24

14.09

10

9.06

14

17.86

10

8.33

8.05

10

9.53

10

8.56

7

8.25

14

16.91

13

15.67

14.73

11

10.38

15

18.57

11

8.55

8.30

11

10.06

11

8.70

8

8.52

15

17.36

14

16.10

15.36

12

12.00

16

19.22

12

12.00

12.00

12

10.73

12

12.00

9

12.00

16

17.79

15

16.53

16.02

17

19.80

17

18.21

16

17.00

16.66

18

20.33

18

18.61

17

17.53

17.31

19

20.86

19

19.06

18

18.14

18.08

20

21.32

20

19.56

19

18.93

18.97

21

21.85
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Childbirth
Concerns
21

20.16

22

Body Image Concerns

20

20.00

Attitudes
Toward
Childbirth

20.00

Worry About
Motherhood
22

22.32

20.94

23

22.88

23

22.15

24

23.46

24

24.00

25

24.11

26

24.94

27

26.17

28

28.00

Note: Note: Ord = ordinal score, Int = the equivalent interval score.
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Baby Concerns

Acceptance of
Pregnancy

Avoidance

Attitudes
Towards
Medical Staff

Table 50 presents the full PrAS ordinal to interval conversion chart. As can be seen, this
table contains the relative scores differentiated by age group. That is, these interval scores
provide the relative interval score for the particular age range. This conversion chart can be
used in the same manner as the conversion chart previously provided for the subscales but
using the full-scale summed score.
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Table 51
Ordinal to Interval Conversion Full-scale Score

Ordinal
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Age Range
18–25
26-43
Interval Scores
33.00
33.00
44.77
44.58
51.83
51.43
56.08
55.51
59.05
58.36
61.33
60.56
63.18
62.36
64.76
63.89
66.13
65.21
67.35
66.40
68.46
67.47
69.47
68.44
70.38
69.33
71.24
70.14
72.04
70.92
72.78
71.63
73.48
72.32
74.15
72.96
74.78
73.57
75.37
74.14
75.92
74.70
76.45
75.23
76.97
75.75
77.46
76.22
77.92
76.70
78.38
77.15
78.80
77.59
79.22
78.01
79.62
78.42
80.00
78.82
80.38
79.19
80.74
79.57
81.10
79.95
81.44
80.30

Ordinal
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

Age Range
18–25
26–44
Interval Scores
81.79
80.64
82.11
80.98
82.43
81.29
82.74
81.63
83.04
81.93
83.35
82.24
83.65
82.54
83.96
82.84
84.24
83.13
84.53
83.43
84.81
83.71
85.08
83.99
85.37
84.26
85.63
84.54
85.90
84.80
86.17
85.07
86.43
85.35
86.70
85.61
86.97
85.87
87.23
86.14
87.48
86.40
87.75
86.66
88.01
86.92
88.26
87.19
88.53
87.45
88.77
87.71
89.04
87.96
89.29
88.24
89.56
88.50
89.82
88.78
90.07
89.05
90.35
89.31
90.62
89.59
90.91
89.89
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Ordinal
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

Age range
18–25
26–45
Interval Scores
91.17
90.16
91.46
90.44
91.74
90.74
92.03
91.05
92.34
91.35
92.64
91.67
92.94
91.98
93.29
92.32
93.61
92.66
93.95
93.01
94.32
93.39
94.68
93.79
95.08
94.18
95.50
94.62
95.93
95.05
96.39
95.55
96.89
96.04
97.42
96.60
97.99
97.19
98.64
97.85
99.32
98.56
100.10
99.37
100.98
100.26
101.97
101.29
103.15
102.50
104.52
103.92
106.22
105.67
108.33
107.84
111.13
110.70
115.03
114.71
121.45
121.27
132.00
132.00

Structural equation modelling.
The modifications effected through Rasch analysis resulted in a revised subscale structure.
Therefore this structure was further confirmed with structural equation modelling (i.e. the
combined subscale, Worry About Motherhood and Anxiety Indicators). The data was
assessed as suitable for structural equation modelling with the majority of correlations
greater than .30. The KMO measure of sampling adequacy (p = .892) and Bartlett’s test of
sphericity (approx. Chi-square = 9959.041, df = 496, p = < .001) further confirmed the data
suitability (Allen et al., 2014). The eight-factor 33-item model (X2 = 1284.83 df = 469, p = <
.001) was a good fit to the data further evidenced by the root mean square error of
approximation (RMSEA = .057) and root mean square residual (RMR = .062). Further, the
goodness of fit index (GFI = .862), the comparative fit index (CFI = .923) and the TuckerLewis index (TLI = .913) were all also indicative of a well-fitting model (Byrne, 2013).
Examination of the modification indices revealed some high values indicative of model
misspecification. Of concern were indices for one Worry About Motherhood question – I
worry about not knowing what the baby wants when it cries (PRA14). This item had high
values with the other two Worry About Motherhood items (i.e. I worry about caring for the
baby once I am home, MI = 65.636, parameter change = .302, and I worry that I won’t do a
good job as a mother, MI = 71.994, parameter change = .330). The item content of all three
items suggested a degree of overlap, therefore in consideration of this (and that the items
now formed part of a larger subscale), to improve the model fit PRA14 was removed.
The revised eight-factor, 32-item model was a good fit to the data (X2 =1060.64 df = 438, p =
< .001). Table 51 presents the goodness of fit indices. As shown, all fit indices showed an
improvement from the previous model and were all indicative of a well-fitting and improved
model.
Table 52
Goodness of Fit Indices for Revised Pregnancy-related Anxiety Scale Model
RMSEA

RMR

GFI

CFI

TLI

.052

.060

.885

.939

.931

Note: RMSEA = root mean square error of approximation, RMR = root mean square residual, GFI = goodness of
fit index, CFI = comparative fit index, TLI = Tucker-Lewis index. Model fit is assessed by RMSEA = <.05, RMR =
<.05, GFI = values close to 1.00, CFI >.90, TLI = values close to .95 are all considered indicative of a well-fitting
model (Byrne, 2013).
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Further perusal of the modification indices showed other high values. However, none was
considered problematic. Further, additional changes would only make a minimal difference
to the model fit statistics with over respecifying the model based solely on sampledependent results not recommended (Byrne, 2013).
Cronbach’s alpha was calculated for the full-scale PrAS and all subscales to assess the
internal consistency reliability of the revised scale. Table 52 presents the alpha coefficients.
As shown all subscales exceeded the preferred cut-off of α = .80 for tests used in individual
assessment (Sattler, 2008). The full-scale PrAS, therefore, demonstrated excellent internal
consistency reliability. Further inspection of the individual items revealed none that would
significantly increase the reliability of the scale if deleted. In addition, the subscales Body
Image Concerns, Baby Concerns, and Attitudes Towards Medical Staff all had excellent
internal consistency reliability. The remaining five subscales all demonstrated reliability
regarded as high.
Table 53
Internal Consistency Reliabilities for the Pregnancy-related Anxiety Scale
PrAS subscale

Cronbach’s alpha

N

PrAS (full-scale)

.92

32

Childbirth Concerns

.83

6

Body Image Concerns

.90

5

Attitudes Towards Childbirth

.80

3

Worry About Self

.87

6

Acceptance of Pregnancy

.81

3

Attitudes Towards Medical Staff

.93

3

Avoidance

.88

3

Baby Concerns

.92

3

Note: PrAS = Pregnancy-related Anxiety Scale.

Summary
The full-scale PrAS (number of items = 33), was subjected to a Rasch analysis. The final
model, after adjustments for high-shared variance and DIF, resulted in a well-fitting model
with good reliability and unidimensionality. Individual fit statistics also displayed good fit
indices. The final model contained eight subtests, with the subscales, Worry About
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Motherhood and Anxiety Indicators combined into one subscale, Worry About Self. The
person-item threshold distribution confirmed the PrAS to have excellent targeting, with
most scores closely grouped around the mean, indicating no floor or ceiling effects. Finally,
ordinal to interval conversion charts were provided for both the subscales and the full scale
with the age group differentiation. Structural equation modelling confirmed the revised
subscale structure, and after minor modifications, the final scale consisted of eight subscales
and 32 items with high to excellent internal consistency reliability.
Discussion
The application of the Rasch model in this study supports the validity of the PrAS as a
psychometrically sound scale for pregnancy-related anxiety. The PrAS demonstrated
moderately high internal consistency reliability (i.e. person-separation index) with the final
model achieving a good fit with minor model modifications. The DIF evident for two
subscales resulted in age differentiation providing a more targeted scale for pregnant
women with respect to their age. Moreover, the merging of the Worry About Motherhood
and Anxiety Indicators subscales provide a unidimensional scale, which supports the internal
validity of the PrAS. Finally, the targeting of the scale was excellent, evidenced by the
absence of floor and ceiling effects in the person-item threshold distribution. In addition to
this, the Rasch analysis advances the precision and psychometric properties of the PrAS by
providing ordinal to interval scale conversion. Structural equation modelling confirmed the
minor model refinements, and after removal of one item, the final scale displayed good fit
and internal consistency reliability ranging from high to excellent.
Differential Functioning by Age
The DIF evident in both the Body Image Concerns and Baby Concerns subscales indicated
that age differentiates women's pregnancy-related anxiety in regards to assessment with
the PrAS. That is, younger women responded differently to the items for both subscales
than older women. Body image, as discussed in early sections of this dissertation, may be
influenced by pre-pregnancy weight and cultural differences (i.e. the societal ideals of
women). However, the relation of age to body image also is an important determinant in
this area of concern.
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The age differentiation for body image is consistent with research findings that the
importance of appearance and interest in appearance seemingly decline with age
(Tiggemann, 2004). In a recent review of body image dissatisfaction across the lifespan,
older women were found to report greater cognitive control than younger women. That is,
despite the stability of body dissatisfaction across the lifespan, for older women it becomes
less important as they age. This decline in importance is thought due to their reappraisal
and lowering of expectations about their appearance (Tiggemann). This view supports the
age differentiation found here.
The DIF for baby worry is consistent with the association of baby worry and parity. As
previously discussed in Chapter 4, baby worry is greater in nulliparous women, with the
exception of women with previous unsuccessful pregnancies (Statham et al., 1997). That is,
first-time mothers as opposed to women with existing children are more likely to have
greater baby concerns. Indeed, our sample characteristics are consistent with this, with
nearly 60% of the sample nulliparous. Despite the trend that Australian women are waiting
longer to become pregnant (M = 29.5 in 2003 cf. M = 30.1, in 2014) (Australian Institute of
Health & Welfare, 2015), it is conceivable that of all the women who fall pregnant, the
younger age groups are mostly nulliparous women. In fact, a recent analysis of mothers and
babies revealed that younger age groups (<20 years and 20–24 years), consisted of more
first-time mothers than multigravida women (83.5% and 55.8%, respectively). For the older
age groups, a decline in this trend was evident (Australian Institute of Health & Welfare,
2012). Similar to body image, these considerations support the age differentiation found
here.
Worry About Self Subscale
The merging of the subscales Worry About Motherhood and Anxiety Indicators improved
the overall model fit and contributed to the internal validity of the PrAS. The merged
subscale, Worry About Self, represents an assessment of worries and anxieties that
pregnant women have in relation to themselves and their capabilities as a mother. It
provides not just an evaluation of the physical symptoms of anxiety but also an assessment
of how the woman feels about herself in relation to her ‘state’ and future capabilities. These
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items, considered conceptually related, form a subscale that is integral to providing an
overall and comprehensive assessment of pregnancy-related anxiety.
The Ordinal to Interval Scale Conversion
Finally, the ordinal to interval conversion of the PrAS provides added precision to the
scoring and analysis of the data. Hence, researchers intending to analyse change scores (in
the PrAS) can now use parametric statistics with confidence, given that the transformed
interval scores can be parametrically analysed (depending on the assumptions of the
distribution). Moreover, the clinician can use the transformed scores to calculate
improvements in mood across different time periods. Regardless of the setting, the
conversion charts bring more depth to the analysis not previously seen with other
pregnancy-related anxiety scales.
Limitations and Future Directions
Studies are not without limitations, and one limitation of Study 7 is the limited range of
demographic variables tested for differential functioning. Indeed, future studies testing the
performance of the PrAS in different cultures will further enhance the cross-cultural validity
of the scale. It is also recommended that future studies conduct structural equation
modelling with another sample of pregnant women and thus replicate the final factor
structure of the PrAS.
Conclusion
Rasch analysis is increasingly becoming the preferred method in test development. The PrAS
represents only one of a few scales that have been evaluated using Rasch analysis. The
Rasch analysis complements previous validation studies, providing further support for the
internal validity of the scale. Further, the ordinal to interval conversion brings an added
precision to the analysis of the PrAS scores not previously seen with other pregnancyspecific scales in existence (to the best of our knowledge). The PrAS item thresholds also
demonstrated excellent coverage of abilities of the sample. This coverage indicates good
focused targeting of the PrAS for pregnant women. Taken together, the final PrAS scale,
which consists of eight subscales and 32 items, represents a comprehensive and
psychometrically sound screening scale for pregnancy-related anxiety.
254

Chapter 8 - Conclusion
This dissertation reported on the initial development and psychometric evaluation of the
Pregnancy-related Anxiety Scale (PrAS). The PrAS is a screening scale for pregnancy-related
anxiety, and the need for its development was demonstrated early in this dissertation. A
comprehensive and detailed review of the current scales in use for pregnancy-related
anxiety highlighted the lack of a suitable current measure. Of the scales examined, all had
limited, and in some cases no evidence of validity. This gap in the literature provided the
rationale for this research project.
The review of current scales also identified that many scales do not have sound theoretical
underpinnings. To address this limitation, Chapter 3 reported on the research evidence that
forms the basis for the distinctiveness of pregnancy-related anxiety. Also reported in
Chapter 3 were the results of the replication of the study by Huizink et al. (2004). The
Huizink et al. study, considered influential in this area, previously had not been replicated,
despite being foundational to the argument that pregnancy-related anxiety is distinct from
other indices of anxiety. The replication was completed on two separate occasions with two
different samples. Both studies similarly addressed identified methodological limitations of
Huizink et al.’s original work and both studies supported Huizink et al.’s original findings.
These results add to the accumulating evidence that pregnancy-related anxiety is a discrete
yet contextually tied type of general anxiety.
On the basis of the aforementioned factors, the need for the PrAS was established.
Therefore, Chapter 4 reported on the initial development of the scale. The early
development ranged from the creation of the item pool and its refinement, the Expert
Review Panel (ERP) process, right through to the pilot of the PrAS and further refinement
through the statistical analyses, principal components analysis (PCA) and structural equation
modelling. The PrAS was then subjected to a thorough validity examination, thus addressing
another identified limitation of existing scales (i.e. lack of validity). Included in this
evaluation was content validity, established through the comprehensive literature review
and ERP process. Construct validity was also examined, with Chapter 5 reporting on the
discriminant and convergent validity of the PrAS. This validity was assessed using a variety of
related (e.g. pregnancy-specific) and unrelated (e.g. depression, neuroticism) measures.
255

Chapter 6 contained the evaluation of concurrent validity through the examination of the
scale’s predictive ability using a group of anxious and non-anxious pregnant women. Finally,
the internal validity of the PrAS was assessed using Rasch analysis and structural equation
modelling. Indeed, the Rasch analysis enabled further fine-tuning of the scale by merging
two conceptually related subscales and providing more focused targeting with age ranges
added to the scoring. Further, the Rasch analysis brought added precision to the scale
through the ordinal to interval scores conversions. The final structural equation modelling
analysis confirmed the structure of the PrAS and its internal consistency reliability. The
resulting 32-item scale demonstrated high to excellent internal consistency reliability.
Strengths and Limitations of the Pregnancy-related Anxiety Scale Development
Strengths.
The above summary provides an overview of the development and initial evaluation of the
psychometric properties of the PrAS. As can be seen from this summary, the PrAS improves
on previously developed scales in a number of ways. First, the formulation of the PrAS was
on sound theoretical and psychometrical bases. Theoretically, the scale was derived from a
comprehensive assessment of the literature and thus contains the main fears and worries
characteristic of this anxiety. Therefore, the PrAS contains subscales that tap into the
multifaceted nature of pregnancy-related anxiety. Moreover, the PrAS contains subscales
that have not previously been considered by other existing scales (i.e. Attitudes Towards
Childbirth, Worry About Self, Attitudes Towards Medical Staff, Acceptance of Pregnancy,
and Avoidance). Therefore, the PrAS provides a more comprehensive assessment of this
unique anxiety than other scales previously have.
The PrAS also contains items that relate to the physical aspects of anxiety. This physical
assessment of anxiety is another facet that few other scales have considered and provided
more depth to the assessment of this anxiety. In addition, the replication of the Huizink et
al. (2004) study brought further confirmation that pregnancy-related anxiety, general
anxiety, and depression share only limited variance. These findings not only add to the
evidence that pregnancy-related anxiety is a distinct construct but also add to the
theoretical basis (in conjunction with the review of current scales) on which this
development rests.
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A further strength of the PrAS development was the comprehensive validity assessment.
With existing scales having limited validity evidence, establishing the validity of the PrAS was
integral in filling the identified gap in the literature. The validity of the PrAS encompassed
four main validity types: content, construct, concurrent and internal. For the majority of
these, the PrAS demonstrated that it measures what it intends to measure, that is,
pregnancy-related anxiety. Further, reliability, which is also an important psychometric
property, was evaluated on a number of occasions using different samples of women.
Consistently the PrAS showed good to excellent internal consistency reliability. Taken
together, the validity and reliability evidence indicate that the psychometric properties of
the PrAS are robust. Notwithstanding this, it is conceded that further validity studies are
needed, particularly for the Acceptance of Pregnancy and Avoidance subscales. Indeed the
evaluation of validity, for the PrAS and indeed any psychological scale, should be an ongoing
process. Moreover, the validity of the PrAS is yet to be examined in other cultural groups
where the experience of pregnancy-related anxiety may be different. Notwithstanding this,
the balance of this initial reliability and validity evidence point to the PrAS as having sound
psychometric properties.
Finally, the use of comprehensive and current statistical analyses is also a strength of this
scale development. Included in these techniques (but not limited to) were structural
equation modelling and Rasch analysis. Structural equation modelling is a popular technique
of scale development, whereas Rasch analysis is less used. Indeed, the complexity of Rasch
analysis may preclude its use for some researchers. Nonetheless, Rasch analysis is gaining
popularity and for this dissertation, it brought an added level of precision and depth to the
scale development. The ordinal to interval scale transformations, as well as the
differentiation of scoring by age, both contributed to the PrAS having excellent targeting of
pregnant women. Moreover, this level of precision (in scoring) has not been seen with other
pregnancy-specific scales.
Limitations.
In addition to the strengths, the development of the PrAS did have some limitations. First, in
all studies, only basic demographic data were collected. Notwithstanding this, the data
collected did provide an overall picture of the women in the sample. However, other
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possible covariates (or potential confounds) were not measured. These include, for
instance, previous obstetric history and whether the pregnancy was considered high-risk.
These are important considerations, as the source of women’s anxiety (with high-risk
pregnancies) could be different to women who have not experienced loss. Notwithstanding
this, their possible inclusion is not believed to have detracted from the findings in this
dissertation. Given that estimates of women experiencing perinatal death21 are around 1%,
the probability that these women were over-represented in these samples was low
(Australian Institute of Health & Welfare, 2015). Another consideration, less able to be
studied in cross-sectional designs, but an important consideration nonetheless, is a
woman’s pre-pregnancy weight. Pre-pregnancy weight is a key consideration when
examining body image, and while the validity for this subscale was excellent (and further
demonstrated by the absence of weight-related items); this variable may have contributed
to higher shared variances with other covariates such as depression and neuroticism.
Another consideration in relation to limitations was the anxious group used for concurrent
validity. The group allocation methodology was necessary given that forming a clinical group
by an established gold standard was challenging. The methods employed here, which are
conceded as imperfect, were nonetheless a sound foundation for the evaluation of
predictive validity. While it is important to acknowledge that the anxious group did not
represent a clinical sample per se, it did provide, however, a sound means of establishing
group prediction at this time. Future studies should evaluate the predictive validity of the
PrAS using a clinical and non-clinical sample.
In addition, as previously identified in this dissertation, the fixed response options
throughout the scale may not be compatible with all items. In particular, the subscales
Attitudes Towards Medical Staff, and Avoidance as well as the previous subscale Worry
about Motherhood, have all shown poorer psychometric performance attributed to the

21

Perinatal death is defined as “all fetal deaths (stillbirths) and neonatal deaths (deaths of live born babies aged
less than 28 days) of at least 400 grams birthweight or at least 20 weeks gestation. Fetal and neonatal deaths include
late termination of pregnancy (20 weeks or more gestation) in Victoria and Western Australia.” (Australian Institute
of Health & Welfare, 2015, p. 42)
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uniform responses. Further investigation using more finely tuned response options is
warranted.
Furthermore, notwithstanding the range of validity evidence provided in this dissertation,
some PrAS subscales still require further examination of their validity. These mainly include
Acceptance of Pregnancy and Avoidance. Future research using more targeted concurrent
measures, such as measures of pregnancy wantedness for Acceptance of Pregnancy and
avoidance coping styles for Avoidance, are needed. Moreover, the subscale Worry About
Self, despite resulting from the merger of two existing subscales with good validity
individually, also requires further examination of its psychometric properties.
A final limitation in respect to clinical use is the length of the scale. While the PrAS offers a
deeper understanding of a woman’s pregnancy-related anxiety (see discussion on clinical
implications below), the length is not conducive to busy clinical settings. As suggested below
(see future directions) a shorter scale, which covers the core concerns, may be more
beneficial.
Overview of the Pregnancy-related Anxiety Scale
Table 53 presents the PrAS. As can be seen, the scale contains 32-items and eight distinct
subscales. Included in this Table is a summary of the validity and reliability evidence from
this dissertation. As shown, the PrAS has good validity evidence and high to excellent
internal consistency reliability.
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Table 54
The Pregnancy-related Anxiety Scale
PrAS subscale

Item

ICR and Validity

Childbirth Concerns

I worry that I will tear or need to be cut during the birth

α = .80–.88, V1, V2 V3 V4 V5

I worry about unnecessary interventions (e.g. forceps during delivery)
I feel afraid of the invasiveness of childbirth
During childbirth, I am worried about being restrained in some way and not able to move
I fear I may be harmed during the birth
I fear losing control of my body during labour
Body Image Concerns

α= .83–.92, V1, V2 V3 V4 V5

I don't feel good with the way I look
I feel unattractive
I feel scared that I will never regain my figure
I worry that my husband/partner doesn’t find me attractive
When I look in the mirror, I feel unhappy

Attitudes Towards
Childbirth

α = .77–.83, V1, V2 V3 V5

I feel prepared for childbirth R
When I think of childbirth, I know that I'll cope with the pain R
I feel confident that I will be fine during childbirth R

Worry About Self

α= .87, V1, V2 V3 V4 V5

I worry that I won’t do a good job as a mother
I worry about caring for the baby once I am home
My worries interfere with my daily activities
At times, my worries seem to snowball
Sometimes I feel panicked for no reason
I don't feel content
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PrAS subscale

Item

ICR and Validity

Baby Concerns

I worry about what I will do if my baby is not normal

α = .84–.94, V1, V2 V3 V4 V5

I worry about having a sick or disabled baby
I constantly worry that something will be physically wrong with my baby
Acceptance of
Pregnancy

My husband/partner and I are very much looking forward to this baby R

α = .74–.81, V1 V5

I look forward to meeting my baby R
This pregnancy is very much wanted R

Avoidance

I may consider a caesarian to avoid a vaginal birth

α = .87–.90, V1 V2 V3 V5

I think that caesarian birth is safer than a vaginal birth
I often think a caesarian is better than vaginal birth
Attitudes Towards
Medical Staff

I don’t know if the midwives/doctors will be friendly

α = .81–.93, V1 ,V2 V3 V5

I don’t know if the midwives/doctors will be kind and helpful
I don’t know if I can ask the midwives/doctors anything

Note: R = denotes that item is reverse scored. All items are scored on a 4-point scale ranging from 1–4. ICR = range of internal consistency reliability for the subscale as
reported in this dissertation. Validity for the subscale: V1 = content validity assessed in Study 1, V2 = construct validity assessed in Study 4 and 5, V3 = concurrent validity
(based on group differences) assessed in Study 6, V4 = concurrent validity (Study 6) refers to the subscales that predicted group membership. V5 = internal validity assessed
in Study 7. Validity reported for the subscale Worry About Self relates to the original subscales Anxiety Indicators and Worry About Motherhood.
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Scoring of the PrAS is on a 4-point scale with response options ranging from 1 (not at all) to
4 (very often). The two subscales, Attitudes Towards Childbirth and Acceptance of
Pregnancy contain six reverse-scored items. Before the summation of these subscales, the
reverse-scored items require re-coding. That is, the responses should be re-coded as 1 = 4, 2
= 3, 3 = 2, and 4 = 1. Summation of the scores thus provides subscale and then full-scale
scores for pregnancy-related anxiety.
The cut-off score for the PrAS is tentatively proposed as 75.50. This cut-off provides the
point that identifies a woman as having elevated levels of pregnancy-related anxiety. It
should be noted, however, that this score is based on only one sample and thus tentative. In
clinical settings, therefore, any high scores should be assessed using clinical judgement, as
women just below the cut-off (i.e. scoring 75) may also be similarly experiencing pregnancyrelated anxiety.
Implications for Clinical and Research Use
The PrAS provides an overall assessment of a woman's pregnancy-related anxiety. The
individual subscales combined into a full-scale score, provide this assessment. While the
separate interpretation of the subscales, especially in clinical settings, should be made
cautiously, they can offer new insights into a woman’s wellbeing and specific areas of
concern. These insights are new as the PrAS contains subscales, not previously seen with
existing measures. These include Attitudes Towards Childbirth, Worry About Self,
Acceptance of Pregnancy, Avoidance, and Attitudes Towards Medical Staff. The addition of
these subscales provides a more comprehensive picture and offers the possibility of more
targeted interventions.
The individual subscales, as stated above, offer the clinician deeper insights into a woman’s
pregnancy-related anxiety. For instance, given the complex relationship between body
image and depression, high scores on the Body Image Concerns subscale may signal
underlying depression. High scores on Childbirth Concerns and Avoidance may be indicative
of tokophobia with a desire to avoid the inevitability of birth. Further, Childbirth Concerns
contains items indicative of a history of abuse and may signal this as an area of concern.
While these items alone do not indicate that a woman has previously suffered abuse, high
scores may allow for further investigation and perhaps a conversation starting point. In
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addition, high scores on the subscale Attitudes Towards Childbirth may be indicative of a
lack of preparation for childbirth, providing an opportunity for assistance with antenatal
education (i.e. childbirth classes). Finally, high scores on Acceptance of Pregnancy may
suggest that the pregnancy is unwanted, unplanned or not desired, again allowing for more
targeted interventions.
Therefore, as can be seen, the PrAS subscales provide new and deeper insights into areas of
specific concern not previously available.
In addition to the usefulness of the PrAS in clinical settings, the scale also has utility in
research settings. The PrAS provides researchers with a means of quantifying pregnancyrelated anxiety not previously available. The ordinal to interval transformations brings more
precision to the analysis as parametric tests can be used with confidence.
Future Research Directions
As previously stated, there are some future research directions available for the continued
development and evaluation of the PrAS. In addition to those flagged above, that is, further
validity assessment of Acceptance of Pregnancy and Avoidance and the response options,
the PrAS would also benefit from further concurrent validity evidence using a clinical
sample. Also, as stated above, however, the challenge of establishing a gold standard for
pregnancy-related anxiety is not without its limitations.
Further, Childbirth Concerns, Body Image Concerns, and Baby Concerns all tap into areas
previously identified as core fears and worries of pregnancy. These subscales in conjunction
with Worry About Self (which includes assessment of the physical indicators of anxiety)
could be used as an abridged version of the scale. This abridged version would be useful for
clinical use with busy settings often time-limited. However, as yet, there is no validity
evidence to support this, and future research directed towards establishing the veracity of
this is needed.
Future research into the cross-cultural validity of the PrAS is also recommended.
Undoubtedly, pregnancy-related anxiety is not confined to Australian woman, so
investigating the scale’s performance cross-culturally would provide greater utility of the
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scale. The cross-cultural examination would also allow for the DIF of the scale to be further
assessed for different ethnicities.
Finally, given the dimensional nature of anxiety, (i.e. it exists on a continuum); establishing
severity ranges for the PrAS would further enhance its usefulness. Identifying a continuum
that classifies pregnancy-related anxiety as mild, moderate and high would be beneficial in
both clinical and research settings. Establishing severity ranges removes the discrete cut-off
point that suggests that women are either ‘with’ or ‘without’ anxiety depending on their
score being above or below the cut-off point.
Conclusion
The development and psychometric evaluation of the PrAS reported in this dissertation fills
a current need in clinical and research settings alike. The PrAS provides clinicians with a
comprehensive assessment of a woman’s pregnancy-related anxiety. Moreover, the
individual subscales offer deeper insights into a woman’s pregnancy concerns. In research
settings, the PrAS offers a valid and reliable tool for assessment with added precision in
analyses using interval data. Therefore, the PrAS is a valuable addition to the literature,
having both clinical, and research utility.
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Appendix B - Online Survey

This online survey was used for Study 1, 2 4 and 5. Please note that only the text has been
copied and the online version was complete with the CSU logo and headers. All scales were
used with permission.
Online Survey
Thank you for choosing to participate. Before we begin we need to provide you with some
important information. This study is conducted by Robyn Brunton, from Charles Sturt
University (CSU), School of Psychology, Bathurst NSW 2795 as part of a PhD scholarship
funded by CSU. The principal supervisor for the PhD is Dr Rachel Dryer, Senior Lecturer in
Psychology Charles Sturt University (email: rdryer @ csu.edu.au). As such, the data may be
used in a PhD thesis, published in an academic journal or presented at a conference. The
data is used / presented in such a way as no individual data is identifiable.
The purpose of the research is to develop the Pregnancy-related Anxiety Scale; this is stage
two of the project. You are invited to participate in this study because you are over 18 years
old and are currently pregnant (please note: your participation in this research is not an
attempt to impart or reflect the existence of a mood disorder). Participation involves
completion of this online survey only and is completely voluntary. The survey will seek
information on your demographics and ask 114 questions relating to your mood, personality
and specific fears/worries relating to pregnancy. This survey will take about 30 minutes to
complete. There is no time limit on the survey so feel free to take a break at any time and
resume after the break (although if you leave the survey page you will not be able to reenter later). You may also choose to withdraw from the survey at any time without having
to give a reason.

There are no anticipated risks/discomforts in participating. You should be aware though that
there are some questions relating to still birth and miscarriage. For some women, particular
those with a history of this, these questions may cause discomfort or even distress. If you
feel this may apply to you, we would ask that you don't participate. If you do participate and
you experience any discomfort or distress please discontinue the survey immediately and
seek assistance from Lifeline’s 24-hour service on 13 11 14. In addition to Lifeline,
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immediate help is available by contacting your nearest hospital (for all emergencies ring
000) or your local doctor (GP).

This study aims to further our knowledge on perinatal mood disorders and may improve
future treatment and/or interventions for Pregnancy-related Anxiety, however it will not
directly benefit you nor will you be provided with any results. Participation will not cost you
anything, nor will you be paid. You will however have a chance to win one of five $50.00
Myer Gift cards on completion of the survey. Winners will be randomly drawn from the pool
of all eligible participants (using random name selection software) and winners advised via
email.

All survey data collected will be anonymous and non-identifiable. The data will remain
confidential and be held securely at CSU Bathurst. If you choose to withdraw from the study
after submission of the questionnaire (or partial completion) we cannot exclude your
questionnaire from the data as it will not be identifiable (due to the anonymity). The data
will only used for the purposes stated and only the researchers involved in this study will
have access to your data. If you choose to enter the draw to win the gift card, you will be
asked to provide your email address upon completion of the survey so that we can contact
you if you win. Your email address will be held separately from your questionnaire data so
your answers will remain confidential.

The draw for the Myer gift-cards will occur on completion of the survey which we envisage
will be in about 4 weeks time. Winners will be contacted via email and details of winners
names posted on our website and Facebook page (with permission).

If you would like to know more about this research, please do not hesitate to contact Robyn
Brunton on 0409 910 598.

This study has ethics approval from CSU HREC. If you have any concerns about the conduct
of this study please contact Regan McIntosh, Executive Officer CSU HREC. You should
contact them on (02) 6338 4628 and quote approval/protocol number H16094.
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Thank you for taking the time to consider this study. You may print this information sheet
and retain if desired. To take part in the study please click NEXT. Submission of the online
survey is taken as your consent to participate.
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Following are ten questions relating to your mood over the past week.
To complete this set of questions select the response that is closest to how you have felt
in the past seven days.
EP1. I have been able to laugh and see the funny side of things.





As much as I always could
Not quite so much now
Definitely not so much now
Not at all

EP2. I have looked forward with enjoyment to things





As much as I ever did
Rather less than I used to
Definitely less than I used to
Hardly at all

EP3. I have blamed myself unnecessarily when things went wrong





Yes, most of the time
Yes, some of the time
Not very often
No, never

EP4. I have been anxious or worried for no good reason





No, not at all
Hardly ever
Yes, sometimes
Yes, very often

EP5. I have felt scared or panicky for no very good reason





Yes, quite a lot
Yes, sometimes
No, not much
No, not at all

6. Things have been getting on top of me





Yes, most of the time I haven’t been able to cope at all
Yes, sometimes I haven’t been coping as well as usual
No, most of the time I have coped quite well
No, I have been coping as well as ever

EP7. I have been so unhappy that I have had difficulty sleeping





Yes, most of the time
Yes, sometimes
Not very often
No, not at all
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EP8. I have felt sad or miserable





Yes, most of the time
Yes, quite often
Not very often
No, not at all

EP9. I have been so unhappy that I have been crying





Yes, most of the time
Yes, quite often
Only occasionally
No, never

EP10. The thought of harming myself has occurred to me





Yes, quite often
Sometimes
Hardly ever
Never

The following ten questions relate to fears and worries of pregnancy. Please select the
response that most accurately applies to your situation. Please note: some of the items
relate to fears and worries about the baby being harmed during birth, stillbirth and other
similar questions. If you feel that these type of questions may distress you please
discontinue the survey immediately.
PQ1. I am worried about the pain of contractions and the pain during delivery






Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

PQ2. I am anxious about the delivery






Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

PQ3. I am worried about not being able to control myself during labour and fear that I will
scream





Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
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Very relevant

PQ4. I am afraid the baby will be mentally handicapped or will suffer from brain damage





Absolutely not relevant Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

PQ5. I am afraid our baby will be stillborn, or will die during or immediately after delivery






Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

PQ6. I am afraid that our baby will suffer from a physical defect or worry that something will
be physically wrong with the baby






Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

PQ7. I sometimes think that our child will be in poor health or will be prone to illness






Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

PQ8. I am worried about the fact that I shall not regain my figure after delivery






Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

PQ9. I am concerned about my unattractive appearance






Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

PQ10. I am worried about my enormous weight gain
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Absolutely not relevant
Hardly ever relevant
Sometimes relevant
Reasonably relevant
Very relevant

The following seven questions relate to your mood. Please choose the response which
comes closest to how you have felt over the past seven days. Don't take too long over
choosing, your immediate reaction is probably more accurate than a long thought out
response.
Content redacted due to copyright

The following ten questions relate to your personality. You need to describe yourself
as you generally are now, not as you wish to be in the future. Describe yourself as
you honestly see yourself, by indicating for each statement how accurately it
describes you.
IP1. I often feel blue






Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP2. I dislike myself






Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP3. I am often down in the dumps






Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP4. I have frequent mood swings
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Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP5. I panic easily






Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP6. I rarely get irritated






Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP7. I seldom feel blue






Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP8. I feel comfortable with myself






Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP9. I am not easily bothered by things






Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
Moderately accurate
Very accurate

IP10. I am very pleased with myself.




Very inaccurate
Moderately inaccurate
Neither accurate not inaccurate
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Moderately accurate
Very accurate

Most of us worry about something. This list is not meant to give you more things to worry
about, but we would just like to know if any of these things are worrying you at all.
Please select the response to show how much of a worry it is to you at the moment, from 0
if it is not a worry to 5 if it is something that you are extremely worried about.
Not a worry

Major Worry

CW1. Your housing

0

1

2

3

4

5

CW2. Money problems

0

1

2

3

4

5

CW3. Your relationship with your
husband/ partner

0

1

2

3

4

5

CW4. Your relationship with your family
and friends

0

1

2

3

4

5

CW5. Your own health

0

1

2

3

4

5

CW6. The health of someone close to you

0

1

2

3

4

5

CW7. Employment problems

0

1

2

3

4

5

CW8. The possibility of something being
wrong with the baby

0

1

2

3

4

5

CW9. Going to hospital

0

1

2

3

4

5

CW10. Internal examinations

0

1

2

3

4

5

CW11. Giving birth

0

1

2

3

4

5

CW12. Coping with the new baby

0

1

2

3

4

5

CW13. The possibility of miscarriage

0

1

2

3

4

5

Over the past month, how often have you experienced the following? Please select the
response that most closely describes your experience for every question.
PSS1. Worry about the baby/pregnancy





Not at all
Sometimes
Often
Almost always

PSS2. Fear that harm will come to the baby



Not at all
Sometimes
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Often
Almost always

PSS3. A sense of dread that something bad is going to happen





Not at all
Sometimes
Often
Almost always

PSS4. Worry about many things





Not at all
Sometimes
Often
Almost always

PSS5. Worry about the future





Not at all
Sometimes
Often
Almost always

PSS6. Feeling overwhelmed





Not at all
Sometimes
Often
Almost always

PSS7. Really strong fears about things, eg needles, blood, birth, pain, etc





Not at all
Sometimes
Often
Almost always

PSS8. Sudden rushes of extreme fear or discomfort





Not at all
Sometimes
Often
Almost always

PSS9. Repetitive thoughts that are difficult to stop or control





Not at all
Sometimes
Often
Almost always

PSS10. Difficulty sleeping even when I have the chance to sleep
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Not at all
Sometimes
Often
Almost always

PSS11. Having to do things in a certain way or order





Not at all
Sometimes
Often
Almost always

PSS12. Wanting things to be perfect





Not at all
Sometimes
Often
Almost always

PSS13. Needing to be in control of things





Not at all
Sometimes
Often
Almost always

PSS14. Difficulty stopping checking or doing things over and over





Not at all
Sometimes
Often
Almost always

PSS15. Feeling jumpy or easily startled





Not at all
Sometimes
Often
Almost always

PSS16. Concerns about repeated thoughts





Not at all
Sometimes
Often
Almost always

PSS17. Being 'on guard' or needing to watch out for things




Not at all
Sometimes
Often
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Almost always

PSS18. Upset about repeated memories, dreams or nightmares





Not at all
Sometimes
Often
Almost always

PSS19. Worry that I will embarrass myself in front of others





Not at all
Sometimes
Often
Almost always

PSS20. Fear that others will judge me negatively





Not at all
Sometimes
Often
Almost always

PSS21. Feeling really uneasy in crowds





Not at all
Sometimes
Often
Almost always

PSS22. Avoiding social activities because I might be nervous





Not at all
Sometimes
Often
Almost always

PSS23. Avoiding things which concern me





Not at all
Sometimes
Often
Almost always

PSS24. Feeling detached like you're watching yourself in a movie





Not at all
Sometimes
Often
Almost always

PSS25. Losing track of time and can't remember what happened
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Not at all
Sometimes
Often
Almost always

PSS26. Difficulty adjusting to recent changes





Not at all
Sometimes
Often
Almost always

PSS27. Anxiety getting in the way of being able to do things





Not at all
Sometimes
Often
Almost always

PSS28. Racing thoughts making it hard to concentrate





Not at all
Sometimes
Often
Almost always

PSS29. Fear of losing control





Not at all
Sometimes
Often
Almost always

PSS30. Feeling panicky





Not at all
Sometimes
Often
Almost always

PSS31. Feeling agitated





Not at all
Sometimes
Often
Almost always

Following is a list of questions asking about your mood over the past week. Please select
the answer which best corresponds to how you have generally felt over the last 7 days or
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the extent that you agree with the statement. If possible, it is important that all questions
are answered.
PRA1. I worry that I will tear or need to be cut during the birth





Not at all
Occasionally
Quite Often
Very Often

PRA2. I worry about unnecessary interventions (e.g. forceps during delivery).





Not at all
Occasionally
Quite Often
Very Often

PRA3. I feel afraid of the invasiveness of childbirth.





Not at all
Occasionally
Quite Often
Very Often

PRA4. During childbirth, I am worried about being restrained in some way and not able to
move.





Not at all
Occasionally
Quite Often
Very Often

PRA5. I fear I may be harmed during the birth.





Not at all
Occasionally
Quite Often
Very Often

PRA6. I fear losing control of my body during labour.





Not at all
Occasionally
Quite Often
Very Often

PRA7. I feel unattractive.





Not at all
Occasionally
Quite Often
Very Often
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PRA8. I feel good with the way I look.





Not at all
Occasionally
Quite Often
Very Often

PRA9. I feel scared that I will never regain my figure.





Not at all
Occasionally
Quite Often
Very Often

PRA10. I worry that my husband/partner doesn’t find me attractive.





Not at all
Occasionally
Quite Often
Very Often

PRA11. When I look in the mirror, I feel unhappy.





Not at all
Occasionally
Quite Often
Very Often

PRA12. I feel prepared for childbirth.





Not at all
Occasionally
Quite Often
Very Often

PRA13. I worry that I won’t do a good job as a mother.





Not at all
Occasionally
Quite Often
Very Often

PRA14. I worry about not knowing what the baby wants when it cries.





Not at all
Occasionally
Quite Often
Very Often

PRA15. When I think of childbirth, I know that I will cope with the pain.



Not at all
Occasionally
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Quite Often
Very Often

PRA16. I feel confident that I will be fine during childbirth.





Not at all
Occasionally
Quite Often
Very Often

PRA17. I worry about caring for the baby once I am home.





Not at all
Occasionally
Quite Often
Very Often

PRA18. My worries interfere with my daily activities.





Not at all
Occasionally
Quite Often
Very Often

PRA19. At times, my worries seem to snowball.





Not at all
Occasionally
Quite Often
Very Often

PRA20. Sometimes I feel panicked for no reason.





Not at all
Occasionally
Quite Often
Very Often

PRA21. I feel content.





Not at all
Occasionally
Quite Often
Very Often

PRA22. I worry about what I will do if my baby is not normal.





Not at all
Occasionally
Quite Often
Very Often

PRA23. I worry about having a sick or disabled baby.
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Not at all
Occasionally
Quite Often
Very Often

PRA24. I constantly worry that something will be physically wrong with my baby.





Not at all
Occasionally
Quite Often
Very Often

PRA25. My husband/partner and I are very much looking forward to this baby.





Not at all
Occasionally
Quite Often
Very Often

PRA26. I look forward to meeting my baby.





Not at all
Occasionally
Quite Often
Very Often

PRA27. This pregnancy is very much wanted.





Not at all
Occasionally
Quite Often
Very Often

PRA28. I may consider a caesarean to avoid a vaginal birth.





Not at all
Occasionally
Quite Often
Very Often

PRA29. I think that caesarean birth is safer than a vaginal birth.





Not at all
Occasionally
Quite Often
Very Often

PRA30. I often think a caesarean is better than vaginal birth.




Not at all
Occasionally
Quite Often
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Very Often

PRA31. I know the midwives/doctors will be friendly.





Not at all
Occasionally
Quite Often
Very Often

PRA32. I know that midwives/doctors will be kind and helpful.





Not at all
Occasionally
Quite Often
Very Often

PRA33. I know that I can ask the midwives/doctors anything.





Not at all
Occasionally
Quite Often
Very Often

Demographic Data
What is your age next birthday?
How many weeks pregnant are you?
What is your marital status?






Single
Married/ Defacto
Divorced/Separated
Widowed
Other (please specify)

What is the birth order of this baby?





1 (this is my first baby)
2 (this is my second baby)
3 (this is my third baby)
Other (please specify)

What is your highest level of education?






High School
TAFE (trade certificates, diplomas)
University (undergrad, i.e. bachelor)
University (post grad, i.e. masters, PhD)
Other (please specify)
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What is your employment status?





Homemaker
Self Employed
Employed
Other (please specify)

What is your cultural background?








Caucasian
Aboriginal / Torres Strait Islander
European
Hispanic
Middle Eastern
Asian
Other (please specify)

What is your current postcode (zip code)?
What is your country of birth?

Thank you for your participation in the survey. To enter the draw for the Myer gift card
please send your name to rbrunton@csu.edu.au.
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Appendix C - Letter of invitation to the Expert Review Panel

306

FACULTY OF ARTS
School of Psychology
Bathurst Campus:
Building C6, Panorama Avenue
Bathurst NSW 2795
Australia

Tel: +61 263 38 4580
ABN: 83 878 708 551

Dear ______________
Letter of Invitation - Expert Review Panel
I am a PhD candidate with Charles Sturt University, Bathurst currently developing and
validating a scale to screen for Pregnancy-related Anxiety. As part of the process of
developing and validating the scale I am seeking your participation in the Expert Review
Panel. You have been invited to participate because of [delete as applicable]
*your expertise in the field of Pregnancy-related Anxiety
*your expertise in scale development and psychometrics
*your experience and knowledge as a practicing Obstetrician/Gynaecologist
* your experience and knowledge of pregnant women as a General Practitioner who
provides antenatal care
As a member of the Expert Review Panel you will be asked to;







provide comment on the working definition of Pregnancy-related Anxiety. This
definition will be derived from existing theories on anxiety, previous research into
pregnancy anxiety and research into the specific fears and worries of pregnant
women,
review and provide comment on the item pool, that is, the relevancy of each item in
the pool, item wording, item clarity, item conciseness, appropriateness of language,
redundancy and response format,
assess and comment on the content validity and face validity of the item pool,
provide comment on the test specifications, and
provide any other input into tapping into Pregnancy-related Anxiety that you see as
relevant.
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If you accept this offer you will participate in the Expert Review Panel with other
professionals on a voluntary basis. It is envisaged that the panel will communicate mainly
through email or online forums [delete as applicable] and the process will take
approximately 6 months commencing April 2014.
Would you kindly indicate your acceptance of this invitation and consent to participate by
return email. Please do not hesitate to contact me should you have any questions or require
any further clarification regarding this matter.

Kind regards

Robyn J Brunton
Karitane Research Student
PhD Candidate |CSU School of Psychology,
rbrunton@csu.edu.au
Mbl: 0409 910 598
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Appendix D - The initial item pool N = 217

1.

I worry that I might lose this baby

2.

I worry that I may harm this unborn baby

3.

I feel confident of carrying this baby to full term

4.

I worry that I may fall and hurt the baby

5.

I have previously had a miscarriage

6.

I fear losing this baby

7.

If I lost this baby I don’t know what I would do.

8.

I am afraid of developing complications during this pregnancy

9.

I worry that something may go wrong during this pregnancy

10. I am confident that I will have no medical problems during this pregnancy.
11. I worry that the baby is not developing normally
12. I constantly feel my stomach to check the baby
13. When I feel the baby kick it reassures me that he/she is fine
14. I worry that the baby is not growing normally
15. I am afraid that I will not carry this baby to full term
16. I am worried of going into labour early.
17. My greatest fear is that the baby will not be normal
18. I worry about the baby’s development and growth
19. I don’t know what I will do if the baby is not normal
20. I don’t think about the possibility of the baby not being normal
21. I worry that I am not doing enough to ensure my baby is developing normally
22. I feel anxious about having a baby
23. I feel frightened about having a baby
24. I have heard so many scary childbirth stories
25. I don’t know how I will cope giving birth
26. Being pregnant makes me anxious
27. When I think about the pain of contractions I feel worried.
28. When I think about the pain of contractions I feel afraid.
29. I am worried that the delivery will be painful
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30. I am worried about the pain of childbirth
31. I have heard that childbirth is painful and this makes me anxious
32. I know that I will cope with the pain of childbirth
33. I have already decided that I will need medication for the pain of childbirth
34. I am afraid that the pain of childbirth will be more than I can bear
35. I have a lot of fear and worry about labour pain
36. One of my biggest fears is labour pain
37. I am not worried or fearful of labour pain
38. I feel well informed about the options available to me for pain relief during labour
39. I want to avoid the pain of labour at all costs
40. I don’t know how I will handle it if there is too much pain
41. I am not worried about the pain of childbirth
42. I don’t know how I will cope with the pain of labour
43. I look forward to childbirth
44. Childbirth is a natural and normal process
45. I have prepared myself for childbirth by practical steps such as childbirth classes,
reading
46. I have heard scary childbirth stories that give me anxiety
47. I feel ready and look forward to having this baby
48. If I could avoid going through childbirth I would
49. I am confident that I will survive childbirth
50. When I think about childbirth I feel anxious
51. I am considering a caesarean to avoid childbirth
52. I am looking forward to the birthing process
53. I am scared about childbirth as I have never experienced it before
54. Childbirth worries me as I don’t know what to expect
55. I feel worried about childbirth and unprepared
56. I’m sure I will be fine during childbirth
57. I am sure my labour and delivery will go normally.
58. I am sure my childbirth will be uneventful
59. I am worried that my baby will be harmed during delivery
60. I am afraid that my baby will be hurt during delivery
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61. I am concerned that something will go wrong during delivery
62. I don’t want to lose control of my emotions during labour
63. I don’t want to lose control of my body during labour
64. I am worried I will make a fool of myself during labour
65. I am worried I will scream out during labour
66. I am afraid that the pain of the contractions will cause me to lash out
67. I am worried of becoming hysterical during delivery
68. I don’t want to fall apart (emotionally) during labour
69. If I lose control of my emotions during labour people will think I am an unfit mother
70. Losing control during labour will be embarrassing and shameful
71. I want to be awake and in control during labour and delivery
72. I feel that I am a confident person
73. Losing control during labour is Ok and expected
74. If I lose control during labour I will become helpless
75. I don’t want other people to make decisions about me during labour
76. I am worried about being/becoming helpless during the labour and delivery.
77. I am worried I won’t be able to let people know of my wants and needs during
labour and delivery.
78. I worry that I won’t be able to give birth
79. I am scared that I won’t push correctly
80. I am worried that I won’t ‘do it right’ when delivering the baby
81. I am scared that I will do the wrong thing when pushing
82. I am worried if I don’t push correctly I will harm the baby
83. I have a strong sense of who I am
84. I have always worried what others think of me
85. If I need help I will always ask for it
86. If I am unsure of something I ask for help
87. I have always been able to clearly state my concerns
88. If I tell people about my fears about pregnancy and childbirth they will laugh at me
89. I am worried the baby will be too big to deliver without intervention.
90. I worry that the baby will split me during delivery
91. I am concerned that the labour will be long
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92. I am scared of pain
93. I am scared that my labour will be too long to bear
94. I am worried/afraid that I will have an episiotomy
95. It scares me to think that I may tear down there
96. I am worried that I will have to have stitches
97. I would rather have a c section than go through childbirth
98. It scares me to think I may have to have a c section
99. I am afraid I may die in childbirth
100. I have heard stories of women dying during birth
101. I am worried/afraid that there will be complications during childbirth
102. I am confident that my labour and delivery will be normal
103. I am concerned that there will be medical problems during childbirth
104. I worry that being pregnant will change my mood
105. I worry about getting the baby blues
106. The thought of getting post natal depression worries me
107. I am worried that I haven’t cared for myself well enough
108. My lack of self-care may have harmed my baby
109. I feel healthy and well
110. I feel I have given my baby the best start in life
111. I am worried that my health will suffer because of this pregnancy
112. I don’t think my health will ever be the same again
113. I am scared that childbirth will change my body forever
114. I love it that my tummy is swelling
115. I am worried that I will gain so much weight
116. I am scared that I will never regain my figure
117. When I look at my appearance in the mirror I feel unhappy
118. I am concerned about stretch marks and sagging skin
119. I am concerned that my husband/partner won’t find me attractive
120. I feel unattractive
121. I don’t think anyone could find me attractive at the moment
122. I am afraid my baby will die during delivery
123. I am worried/scared of having a still birth
312

124. I am worried that my baby will be harmed during birth
125. I am worried I will do something to harm my baby during childbirth
126. I am afraid/worried that the umbilical cord will strangle my baby.
127. I am scared and worried of having a sick or disabled baby
128. I am worried my baby will be harmed during birth and suffer brain damage
129. I constantly think about the chances of my baby being abnormal
130. I am confident that my baby is healthy
131. I constantly worry that something will be physically wrong with my baby
132. I have a lot of fear and worry about my baby’s health
133. I don’t know what I would do if my baby was sick
134. It worries me that the midwives/nurses and doctors will be unfriendly
135. I am worried that the midwives/nurses and doctors will yell at me
136. I know the midwives/nurses and doctors will be friendly
137. I know the doctors and midwives/nurses will be supportive
138. I am worried that the midwives/nurses will be angry if I make a mistake during
childbirth
139. I know that midwives/nurses and doctors will be kind and helpful
140. I have heard stories about rude midwives/nurses and doctors
141. I have total confidence in the medical staff
142. It worries me that I will not be consulted in any decision making about childbirth
143. I am worried the midwives/nurses and doctors will think I’m silly for asking questions
144. I know that I can ask the midwives/nurses and doctors anything
145. I know the doctors and midwives/nurses have my best interests at heart
146. I don’t want to be left alone during childbirth
147. It scares me to think I may be alone during childbirth
148. Even if I am alone during childbirth I know the nurses and doctors are not far away
149. I am afraid that I will be alone in hospital
150. The thought of being in hospital all by myself scares me
151. I have a fear of hospitals
152. Internal examinations scare me
153. If I can avoid an internal examination I would
154. I am worried of being restrained or immobilised during childbirth
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155. I find it difficult to trust people
156. When I think of people touching me ‘down there’ I get anxious/frightened
157. I am afraid of the invasiveness of childbirth
158. When I think of people touching me ‘down there’ I get anxious/frightened
159. I am worried the medical staff will use forceps during delivery
160. I have made all the necessary arrangements for going to hospital
161. I feel well organised for this baby
162. I am well prepared
163. I am worried I won’t know when to leave for the hospital
164. I am worried I will leave it too late to go to the hospital
165. I don’t want to deliver the baby in the car
166. I really don’t know when I should leave for the hospital, it worries me.
167. I am worried my husband or partner won’t be present at the birth
168. I am worried about how my husband will cope with the birth
169. I know my husband will be very supportive during childbirth
170. I am afraid childbirth will change the way I look ‘down there’
171. I am afraid that after childbirth I won’t enjoy sex anymore
172. I am worried about not being able to be intimate with my husband/partner after the
baby is born due to any physical damage from childbirth
173. I am worried that having a baby will affect intimacy with my husband/partner as I
may lose sensitivity in that area.
174. I am worried that my husband/partner may not find me physically attractive
anymore due to all the changes to my body.
175. I worry about intimacy with my husband / partner
176. I worry that something may happen to my husband
177. I don’t know how I would cope if my husband got sick
178. I worry that something bad will happen to my loved ones.
179. I am worried that this baby will change my relationship with my husband/partner
180. I don’t know how my husband/partner and I will fit a baby into our relationship
181. My husband and I are very much looking forward to this baby
182. I don’t know how I will handle a baby and a career
183. Have no concerns about my job
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184. I am concerned about coping with juggling motherhood and career.
185. Being a mother and having a career don’t go together
186. I am worried I may lose my job because of the baby
187. I worry about childcare for when I go back to work
188. My job is the least of my worries
189. The pregnancy has caused a lot of financial problems for us
190. I don’t know how we will afford this baby
191. We have no financial concerns
192. I am worried that I won’t know how to rear this child
193. I am confident that I will be able to raise a healthy and normal child
194. I don’t know how I will cope caring for the baby after birth.
195. I am afraid that I won’t be a good mother
196. I am worried that I won’t do a good job as a mother
197. I don’t know how I will cope with a new baby
198. When I think about the new baby I feel anxious
199. I am looking forward to meeting my baby
200. I know that I will be able to cope with the baby
201. I worry that the baby will cry a lot
202. I am worried about not knowing what the baby wants when it cries?
203. I am worried about not picking up when something is wrong with the baby or when
the baby is sick.
204. I have always wanted to have a baby
205. When I think about being a mother I feel good
206. This pregnancy is very much wanted
207. My mother was a good role model
208. I feel calm and relaxed
209. I feel restless as if I have to be on the move
210. Sometimes I feel panicked for no reason
211. At times my worried seem to snowball
212. I always feel worried
213. I feel content
214. My anxiety interferes with my daily activities
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215. I often feel on edge
216. I get irritated for no good reason
217. I feel happy when I think about the future.
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Appendix E - Instructions for the Expert Review Panel

[insert date]

Dear [insert name here]
Thank you for agreeing to participate in the Expert Review Panel. As you are aware, the
purpose of the Expert Review Panel is to provide a means for panel members to (i) provide
comment on the working definition of Pregnancy-related Anxiety; (ii) review and provide
comment on the item pool and test specifications; and (iii) provide any other input into
tapping into Pregnancy-related Anxiety seen as relevant.
This document contains the relevant information in regards to the definition, item pool and
test specifications. You are asked to read through the document and provide
comment/feedback. This can be done in a number of ways; inserting comments, using track
changes, providing comment at the end of each section in the text box provided or using the
rating scales (only for comment on the individual items). Should you require any further
information or clarification on any area please let me know.
Again thank you for your participation.
Kind regards
Robyn

Robyn Brunton
Karitane Research Student
PhD Candidate
E. rbrunton@csu.edu.au
M. 0409 910 598
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There is increasing evidence that anxiety occurs frequently during pregnancy, with
prevalence rates indicating that it may be even more common than depression (Heron et al.,
2004). Furthermore, pregnancy-related anxiety identified as a distinct anxiety response, is
characterised by pregnancy specific fears and worries (Huizink et al., 2004). Pregnancyrelated anxiety has been associated with negative outcomes for women, such as increased
nausea, continued smoking, and poor maternal attachment (Goedhart et al., 2009; Hart &
McMahon, 2006; Swallow et al., 2004). The unborn children of mothers with pregnancyrelated anxiety are also at greater risk, with preterm birth consistently associated with
pregnancy-related anxiety (Mancuso et al., 2004; Roesch et al., 2004; Wadhwa et al., 1993).
Furthermore PrA has also been linked to low birth weight, difficult infant temperament and
low APGAR scores (Blair et al., 2011; Consonni et al., 2010), all of which are known to be
detrimental to the infant’s health, wellbeing and development (Dunkel-Schetter, 2011).
Furthermore, pregnancy-related anxiety has been identified as a strong independent risk
factor for the occurrence of postnatal depression (Milgrom et al., 2008). Indeed, the
presence of anxiety in pregnancy predicts the occurrence of intense postnatal depressive
symptoms independent of prenatal depression (Sutter-Dallay et al., 2004). Given this,
assessment of this anxiety may afford important intervention opportunities. Our recent
systematic review (Brunton et al., 2015) identified that currently there is a lack of scales
with sound theoretical and psychometric grounding for this anxiety and therefore the
development of this scale aims to fill that gap. To assist in the task of developing this scale
Clark and Watson’s (1995) guidelines will be used to provide a theoretical framework for the
scale construction.
Definition for Pregnancy-related anxiety.
Clark and Watson (1995, p. 310) state the first step in scale development is to develop a
“precise and detailed conception of the target construct.” Therefore, the following
definition, derived from extant research into pregnancy-related anxiety and research into
women’s pregnancy related fears and worries, is provided for your comment. This
definition contains eight distinct domains. Seven of these domains are pregnancy specific
and the eighth domain represents the physiological symptoms of anxiety.
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Pregnancy-related anxiety is defined as a woman’s fears, worries and anxiety related to the
course of the pregnancy, childbirth, the woman’s own well-being and her baby’s wellbeing,
hospital and healthcare staff, changes in family life and the impending role of motherhood.
Expert Review Panel Comments
In accordance with the above definition the item pool has been created. The pool is
organized into eight domains (i.e. Course of Pregnancy) and each domain contains distinct
subscales (i.e. Fear of miscarriage). This assists in ensuring adequate items for each content
area. These items are designed to be broader and more comprehensive than the proposed
definition and includes content that “ultimately will be shown to be tangential or even
unrelated” to pregnancy-related anxiety (Clark & Watson, 1995, p. 311).

For each domain you are asked to comment on the content and face validity of the items,
the relevance of each item, item wording, item clarity, appropriateness of language
(simplicity and reading level) and item redundancy. As previously stated this may be done by
simply commenting (in your preferred method) or if you prefer I have included a rating scale
for each item (see below).
1= BELOW AVERAGE
2=FAIR
3=AVERAGE
4=GOOD
5=VERY GOOD

Please rate the items below by placing 1-5 in the relevant box. Items should
be assessed for each characteristic as follows;
Content validity – is each content areas adequately represented?
Face Validity – is the ‘face value’ of the item evident?
Relevance – is the item relevant to the construct?
Wording – is it straightforward, only assessing one characteristic (no double
barrelled items)?
Clarity – is the item/wording unambiguous?
Language – is it simple, unbiased, acultural (no trendy expressions or
colloquialisms)?
Reading – is it appropriate for all reading levels?
Redundancy –is the item over represented?
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THE COURSE OF PREGNANCY
Fear of miscarriage.

Medical

I worry that I might lose this baby
I worry that I may harm this unborn baby
I feel confident of carrying this baby to full term
I worry that I may fall and hurt the baby
I have previously had a miscarriage
I fear losing this baby
If I lost this baby I don’t know what I would do.

Fear of developing pregnancy
complications - blighted ovum
or extra-uterine pregnancy.
Fear of developing medical
problems

Medical

Fears pregnancy not
progressing normally,
problems arising

Progression

I am afraid of developing complications during this pregnancy
I worry that something may go wrong during this pregnancy
I am confident that I will have no medical problems during
this pregnancy.
I worry that the baby is not developing normally
I constantly feel my stomach to check the baby
When I feel the baby kick it reassures me that he/she is fine
I worry that the baby is not growing normally

Fear of going into early labour,
Fear about being able to bring
the pregnancy to term

Progression

I am afraid that I will not carry this baby to full term
I am worried of going into labour early.
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REDUNDANCY

READING

LANGUAGE

CLARITY

WORDING

RELEVANCE

FACE VALIDITY

ITEMS

VALIDITY

SUBSCALE

CONTENT

DOMAIN

Fear that the baby is not
growing and developing
normally, harming the baby
during pregnancy

Progression

My greatest fear is that the baby will not be normal
I worry about the baby’s development and growth
I don’t know what I will do if the baby is not normal
I don’t think about the possibility of the baby not being
normal
I worry that I am not doing enough to ensure my baby is
developing normally

Anxiety about being pregnant

General

I feel anxious about having a baby
I feel frightened about having a baby
I have heard so many scary childbirth stories
I don’t know how I will cope giving birth
Being pregnant makes me anxious
CHILDBIRTH

Fear of pain (fear, worry)

Process of
labour

When I think about the pain of contractions I feel worried.
When I think about the pain of contractions I feel afraid.
I am worried that the delivery will be painful
I am worried about the pain of childbirth
I have heard that childbirth is painful and this makes me
anxious
I know that I will cope with the pain of childbirth
I have already decided that I will need medication for the
pain of childbirth
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I am afraid that the pain of childbirth will be more than I can
bear
I have a lot of fear and worry about labour pain
One of my biggest fears is labour pain
I am not worried or fearful of labour pain
I feel well informed about the options available to me for
pain relief during labour
I want to avoid the pain of labour at all costs
I don’t know how I will handle it if there is too much pain
I am not worried about the pain of childbirth
I don’t know how I will cope with the pain of labour
Fear/worry of childbirth

Process of
labour

I look forward to childbirth
Childbirth is a natural and normal process
I have prepared myself for childbirth by practical steps such
as childbirth classes, reading
I have heard scary childbirth stories that give me anxiety
I feel ready and look forward to having this baby
If I could avoid going through childbirth I would
I am confident that I will survive childbirth
When I think about childbirth I feel anxious
I am considering a caesarean to avoid childbirth
I am looking forward to the birthing process

322

Fear of unknown (prima grads
- as they have never
experienced childbirth before)

Process of
labour

I am scared about childbirth as I have never experienced it
before
Childbirth worries me as I don’t know what to expect
I feel worried about childbirth and unprepared
I’m sure I will be fine during childbirth

Fear of being harmed/injured
during childbirth (fear,
anxiety, worry, concern)

Process of
labour

I am sure my labour and delivery will go normally.
I am sure my childbirth will be uneventful
I am worried that my baby will be harmed during delivery
I am afraid that my baby will be hurt during delivery
I am concerned that something will go wrong during delivery

Fear of loss of control in
Coping
labour, panic (bodily
endurance and emotional
stability) (worry, anxiety, fear),
loss of control of emotions.

I don’t want to lose control of my emotions during labour
I don’t want to lose control of my body during labour
I am worried I will make a fool of myself during labour
I am worried I will scream out during labour
I am afraid that the pain of the contractions will cause me to
lash out
I am worried of becoming hysterical during delivery
I don’t want to fall apart (emotionally) during labour
If I lose control of my emotions during labour people will
think I am an unfit mother
Losing control during labour will be embarrassing and
shameful
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I want to be awake and in control during labour and delivery
I feel that I am a confident person
Losing control during labour is Ok and expected
Fear of helplessness

Coping

If I lose control during labour I will become helpless
I don’t want other people to make decisions about me during
labour
I am worried about being/becoming helpless during the
labour and delivery.
I am worried I won’t be able to let people know of my wants
and needs during labour and delivery.

Fear of being incompetent,
unable to give birth, not
breathing or pushing correctly

Coping

I worry that I won’t be able to give birth
I am scared that I won’t push correctly
I am worried that I won’t ‘do it right’ when delivering the
baby
I am scared that I will do the wrong thing when pushing
I am worried if I don’t push correctly I will harm the baby

Fear of loss of self-esteem in
labour. (anxiety)

Coping

I have a strong sense of who I am
I have always worried what others think of me
If I need help I will always ask for it
If I am unsure of something I ask for help
I have always been able to clearly state my concerns
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If I tell people about my fears about pregnancy and childbirth
they will laugh at me
Fear of a difficult birth, large
baby, prolonged birth (fear,
anxiety, worry, concern)

Medical

I am worried the baby will be too big to deliver without
intervention.
I worry that the baby will split me during delivery
I am concerned that the labour will be long
I am scared of pain
I am scared that my labour will be too long to bear

Fear of having ruptures,
episiotomy

Medical

I am worried/afraid that I will have an episiotomy
It scares me to think that I may tear down there
I am worried that I will have to have stitches

Fear of having a c section

Medical

I would rather have a c section than go through childbirth
It scares me to think I may have to have a c section

Fear of death

Medical

I am afraid I may die in childbirth
I have heard stories of women dying during birth

Fear of something going
wrong during
childbirth/developing medical
problems (fear, anxiety,
worry, concern),
complications

Medical

I am worried/afraid that there will be complications during
childbirth
I am confident that my labour and delivery will be normal
I am concerned that there will be medical problems during
childbirth
Mothers Well Being\Motherhood
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Fear of changes in the
mother’s mood

Wellbeing

I worry that being pregnant will change my mood
I worry about getting the baby blues
The thought of getting post natal depression worries me

Worry about not caring for
self well enough during
pregnancy

Well being

I am worried that I haven’t cared for myself well enough
My lack of self-care may have harmed my baby
I feel healthy and well
I feel I have given my baby the best start in life

Fear about her own health

Well being

I am worried that my health will suffer because of this
pregnancy
I don’t think my health will ever be the same again
I am scared that childbirth will change my body forever

Worry about not regaining her
figure after delivery/weight
gain

Appearance

I love it that my tummy is swelling
I am worried that I will gain so much weight
I am scared that I will never regain my figure
When I look at my appearance in the mirror I feel unhappy
I am concerned about stretch marks and sagging skin

Concern about being
unattractive in appearance

Appearance

I am concerned that my husband/partner won’t find me
attractive
I feel unattractive
I don’t think anyone could find me attractive at the moment
Child’s Well Being

Fear of Stillbirth,

Birth

I am afraid my baby will die during delivery
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I am worried/scared of having a still birth
Fear of the child being injured
during birth

Birth

I am worried that my baby will be harmed during birth
I am worried I will do something to harm my baby during
childbirth
I am afraid/worried that the umbilical cord will strangle my
baby

Fear and worry that
something might be wrong
with the baby, abnormal baby

Development

I am scared and worried of having a sick or disabled baby
I am worried my baby will be harmed during birth and suffer
brain damage
I constantly think about the chances of my baby being
abnormal
I am confident that my baby is healthy
I constantly worry that something will be physically wrong
with my baby

Fear and worry about the
baby’s health (baby may be
sick, handicapped or dying)

Development

I have a lot of fear and worry about my baby’s health
I don’t know what I would do if my baby was sick
Healthcare Staff & Hospital

Worry and fear about
unfriendly Doctors and nurses,

Staff

It worries me that the midwives/nurses and doctors will be
unfriendly
I am worried that the midwives/nurses and doctors will yell
at me
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I know the midwives/nurses and doctors will be friendly
I know the doctors and midwives/nurses will be supportive
I am worried that the midwives/nurses will be angry if I make
a mistake during childbirth
I know that midwives/nurses and doctors will be kind and
helpful
I have heard stories about rude midwives/nurses and doctors
Staff
Fear of not being involved in
decision making, Fear of
asking silly questions

I have total confidence in the medical staff
It worries me that I will not be consulted in any decision
making about childbirth
I am worried the midwives/nurses and doctors will think I’m
silly for asking questions
I know that I can ask the midwives/nurses and doctors
anything
I know the doctors and midwives/nurses have my best
interests at heart

Fear of being alone during
childbirth,

Support

I don’t want to be left alone during childbirth
It scares me to think I may be alone during childbirth
Even if I am alone during childbirth I know the nurses and
doctors are not far away

Fear of being alone in hospital,
Fear of going to hospital

Support

I am afraid that I will be alone in hospital
The thought of being in hospital all by myself scares me
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I have a fear of hospitals
Fear of having internal
examinations (particularly
relevant to sexual abuse
history)

Procedures

Internal examinations scare me
If I can avoid an internal examination I would
I am worried of being restrained or immobilised during
childbirth
I find it difficult to trust people
When I think of people touching me ‘down there’ I get
anxious/frightened

Fear of invasive procedures

Procedures

I am afraid of the invasiveness of childbirth
When I think of people touching me ‘down there’ I get
anxious/frightened
I am worried the medical staff will use forceps during delivery

Fear of not leaving for hospital
in time

Logistics

I have made all the necessary arrangements for going to
hospital
I feel well organised for this baby
I am well prepared
I am worried I won’t know when to leave for the hospital
I am worried I will leave it too late to go to the hospital
I don’t want to deliver the baby in the car
I really don’t know when I should leave for the hospital, it
worries me.
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Fear of husband not being
present at birth

Logistics

I am worried my husband or partner won’t be present at the
birth
I am worried about how my husband will cope with the birth
I know my husband will be very supportive during childbirth
Changes in Family Life

Fear of sexual problems

Relationship

I am afraid childbirth will change the way I look ‘down there’
I am afraid that after childbirth I won’t enjoy sex anymore
I am worried about not being able to be intimate with my
husband/partner after the baby is born due to any physical
damage from childbirth
I am worried that having a baby will affect intimacy with my
husband/partner as I may lose sensitivity in that area.
I am worried that my husband/partner may not find me
physically attractive anymore due to all the changes to my
body.
I worry about intimacy with my husband / partner

Fears about the health of
someone close

Relationship

I worry that something may happen to my husband
I don’t know how I would cope if my husband got sick
I worry that something bad will happen to my loved ones.

Fear of changes in relationship
with husband/partner,
relationship problems

Relationship

I am worried that this baby will change my relationship with
my husband/partner
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I don’t know how my husband/partner and I will fit a baby
into our relationship
My husband and I are very much looking forward to this baby
Fear of career changes
(motherhood career conflict)

Career

I don’t know how I will handle a baby and a career
Have no concerns about my job
I am concerned about coping with juggling motherhood and
career.
Being a mother and having a career don’t go together

Fear of problems with
employment

Career

I am worried I may lose my job because of the baby
I worry about childcare for when I go back to work
My job is the least of my worries

Fear of financial problems

Career

The pregnancy has caused a lot of financial problems for us
I don’t know how we will afford this baby
We have no financial concerns
Impending Role of Motherhood

Fear of childcare and child
rearing problems

Childcare

I am worried that I won’t know how to rear this child
I am confident that I will be able to raise a healthy and
normal child
I don’t know how I will cope caring for the baby after birth
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Worry and fear of not being a

Childcare

good enough mother
Worry and fear about coping

I am afraid that I won’t be a good mother
I am worried that I won’t do a good job as a mother

Coping

with a new baby

I don’t know how I will cope with a new baby
When I think about the new baby I feel anxious
I am looking forward to meeting my baby
I know that I will be able to cope with the baby
I worry that the baby will cry a lot
I am worried about not knowing what the baby wants when
it cries?
I am worried about not picking up when something is wrong
with the baby or when the baby is sick.

Is pregnancy planned/wanted
(This is related to acceptance
of pregnancy)

Acceptance

I have always wanted to have a baby
When I think about being a mother I feel good
This pregnancy is very much wanted
My mother was a good role model
Physiological

Anxiety – general signs and
symptoms

I feel calm and relaxed
I feel restless as if I have to be on the move
Sometimes I feel panicked for no reason
At times my worried seem to snowball
I always feel worried
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I feel content
My anxiety interferes with my daily activities
I often feel on edge
I get irritated for no good reason
I feel happy when I think about the future
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Test specifications
Item response format.
Likert-type, dichotomous, visual analogue, checklists and forced choice are commonly used
response formats (Clark & Watson, 1995). Of these, Likert-type and dichotomous are the
most viable options for Pregnancy-related anxiety with the others limited in their
application. Consistent with Clark and Watson’s review these other options (i.e. visual
analogue, checklists and forced choice) are seen respectively as, laborious to score, prone to
response bias and, ipsative, (i.e. respondent’s choices are constant for everyone). Given that
Pregnancy-related anxiety is consistent with a dimensional model (i.e. respondents are
differentiated with respect to the level of Pregnancy-related anxiety) and that this scale is
for screening not diagnosis, a dichotomous response format (which generally only allows for
the presence or absence of the indicator), is not an optimal choice. Therefore a likert-type
response format is proposed.
Expert Review Panel Comments
Do you have any specific comments in relation to the proposed response format?

Response options
Likert-type scales can differ in the number of response options. An odd number of
responses allows for a middle ground for respondents whereas an even number forces a
choice on either side of the fence. Four or five-point scales are most commonly used with
extra responses not always affording greater reliability or validity (Clark & Watson, 1995).
Indeed less response options are preferable for this scale as it provides for simplicity and
quicker completion. A short survey of common anxiety scales reveals that most utilise an
even number of options using likert-type response format (e.g. Depression Anxiety Stress
Scale (DASS; Lovibond & Lovibond, 1995), State Trait Anxiety Inventory (STAI; Spielberger &
Vagg, 1984), Beck Anxiety Inventory (BAI; Beck & Steer, 1993), Hospital Anxiety Depression
Scale (HADS; Zigmond & Snaith, 1983)), thus affording no middle ground which may be used

by respondents as an alternate don’t know category (Kulas & Stachowski, 2009). Therefore a
four-point scale is proposed.
Expert Review Panel Comments
Do you have any specific comments in regards to the proposed four-point scale?

Response labels
Labels on the response formats can either be placed at each end of the scale or each
number labelled individually. The most popular formats relate to frequency (never to
always), degree or extent (not at all to very much), similarity (like me or not like me) and
agreement (strongly agree to strongly disagree) (Clark & Watson, 1995). Again a survey of
common scales reveals the following
DASS
Applies over the

Did not apply to

Applied to me to

Applied to me to a

Applied to me

me at all

some degree, or

considerable

very much, or

some of the time

degree, or a good

most of the

part of the time

time

past week
STAI

Not at all

Somewhat

Moderately so

Very much so

Not at all.

Mildly

Moderately

severely

Most of the
time.
Very definitely
and quite badly

A lot of the time

From time to time,
occasionally.
A little, but it
doesn’t worry me

Not at all

A great deal of
the time.

A lot of the time.

From time to time,
but not too often.

Only
occasionally

How you feel
right now
BAI
How much have
you been
bothered by the
symptom over
the past week
HADS
Applies over the
last week and
uses different

Yes but not too
badly
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Not at all

labels for each
item. All labels

Definitely

Usually

Not often

Not at all

Not at all

Occasionally

Quite often

Very often

Very much
indeed
Very often
indeed

Quite a lot

Not very much

Not at all

Quite often

Not very often

Not at all

relate to the
frequency or
intensity of the
symptoms

To avoid ambiguity it is proposed each response option will be labelled in regards to the
degree/extent and frequency of the indicator over the past week. Proposed labels are:
0= No, not at all,
1= yes, sometimes,
2=yes, often,
3= yes, always.
Expert Review Panel Comments
Do you have any specific comments in regards to the response labels?

Scale length
The aim of this project is to produce an easy to administer scale to screen for Pregnancyrelated anxiety. This scale would be for use both clinically and in research. For both it is
optimal to provide a quick and easy to administer tool and therefore the scale needs to be
user-friendly not only in terms of clarity and simplicity but also time. To that end a
maximum of twenty items is proposed, dependant of course on reliability and validity.
Expert Review Panel Comments
Do you have any specific comments in relation to the size of the scale?

Item scoring rules
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The summation of the responses will afford a total score. The optimal cut off score for the
scale, to determine those women with high anxiety, will be analysed using Receiver
Operating Characteristic analysis as part of the validity and reliability assessment of the
scale.

Expert Review Panel Comments
Do you have any specific comments in relation to the item scoring rules?

In addition to the above if you have any further comments in relation to measuring PrA that
may have been overlooked are welcomed.
Expert Review Panel Comments

Thank you for taking the time to assist in this research. Your input and expertise is greatly
appreciated.
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Appendix F - Revised Item Pool N = 108

1. I feel confident that I will have no medical problems during this pregnancy.
2. I worry that something may go wrong during this pregnancy.
3. I worry about the possibility of having a miscarriage.
4. I worry that my baby will be stillborn.
5. I feel that if I lose control of my emotions during labour, people will think I’m an unfit
mother.
6. I worry I may injure my unborn baby.
7. I worry I may fall and hurt my unborn baby.
8. I often feel my unborn baby is developing and growing normally.
9. I am not worried about the possibility of my baby not being normal.
10. I worry about what I will do if my baby is not normal.
11. I worry about having a sick or disabled baby.
12. I constantly worry that something will be physically wrong with my baby.
13. I frequently feel my stomach to check my baby.
14. When my baby kicks/moves, it relieves my worry.
15. I feel that I will carry my baby full term.
16. I worry that if I lost my baby, I wouldn’t know what I would do.
17. I feel afraid about having a baby.
18. Being pregnant makes me nervous.
19. I worry about going into labour early.
20. I feel afraid when I think about the pain of contractions.
21. I worry that my baby may be injured during the birth.
22. I know that I can ask the midwives/doctors anything.
23. I feel afraid of childbirth as other women tell me it is painful.
24. During childbirth, I am worried about being restrained in some way and not able to move.
25. I get irritated for no real reason.
26. I worry my baby will be too big to birth without intervention.
27. I feel confident that I will be fine during childbirth.
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28. I fear losing control of my body during labour.
29. I really don’t know when I should leave for the hospital it worries me.
30. This pregnancy is very much wanted.
31. I worry I will make a fool of myself during labour.
32. My worries interfere with my daily activities.
33. I worry that something will go wrong during the birth.
34. I feel relaxed.
35. If I am unsure of something, I ask for help.
36. I think it’s all right to lose control of your emotions during labour.
37. When I think of childbirth, I know that I will cope with the pain.
38. I feel that my labour will be uneventful.
39. I feel scared that my labour will be too long to bear.
40. I think if I tell people my fears/worries about pregnancy and childbirth, they will laugh at
me.
41. I worry about becoming hysterical during the birth.
42. I worry that I will tear or need to be cut during the birth.
43. I worry that I will not know what to do when giving birth.
44. I worry if I don’t push and breath correctly the baby will be injured.
45. I am sure my husband/partner will cope with being present at the birth.
46. I feel unattractive.
47. I worry about being/becoming helpless during the labour and birth.
48. I have heard scary childbirth stories that worry me.
49. I worry that other people will make decisions for me during labour.
50. I feel prepared for childbirth.
51. I am not worried about internal examinations.
52. Even if I am alone during childbirth, I know the midwives/doctors are not far away.
53. I worry about coping with motherhood and my career.
54. I have already decided I will need pain medication for the birth.
55. I worry I haven’t looked after myself enough during this pregnancy.
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56. When I think about the new baby, I feel anxious.
57. We have no financial concerns.
58. I worry my husband/partner won’t find me physically attractive due to physical changes
after childbirth.
59. If I can avoid an internal examination, I would.
60. I feel I have given my baby the best start in life.
61. I am not afraid of labour pain.
62. I fear I may be harmed during the birth.
63. I worry that after childbirth I won’t enjoy sex anymore.
64. I know my husband/partner will be supportive during childbirth.
65. I worry that childbirth will permanently change my body.
66. I may consider a caesarean to avoid a vaginal birth.
67. I worry that the umbilical cord may strangle my baby.
68. When I think about being a mother, I feel good.
69. At times, my worries seem to snowball.
70. I worry I won’t be able to tell people what I want and need during labour and the birth.
71. I think that caesarean birth is safer than a vaginal birth.
72. When I think about childbirth, I feel anxious.
73. I feel content.
74. I worry I will scream out during labour.
75. I don’t worry what other people think of me.
76. I worry that I will have to have stitches.
77. I worry that my husband/partner doesn’t find me attractive.
78. I look forward to birthing my baby.
79. I find it difficult to trust people.
80. I worry that I will gain too much weight.
81. Sometimes I feel panicked for no reason.
82. I worry about not recognising when something is wrong with my baby.
83. My job is the least of my worries.
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84. My mother was a good role model.
85. I worry that this baby will change my relationship with my husband/partner.
86. I feel restless as if I have to be on the move.
87. I worry I will leave it too late to go to the hospital.
88. I worry that I won’t do a good job as a mother.
89. I know the midwives/doctors will be friendly.
90. I often think a caesarean is better than vaginal birth.
91. The thought of getting post-natal depression worries me.
92. I feel childbirth is a natural and normal process.
93. I worry about getting the baby blues.
94. I feel scared that I will never regain my figure.
95. When I look in the mirror, I feel unhappy.
96. I feel good with the way I look.
97. I know that midwives/doctors will be kind and helpful.
98. When I think of being alone in hospital, after the birth, it scares me.
99. I worry my husband/partner may see ‘down there’ during the birth.
100. When I think of being touched ‘down there’, I get anxious/frightened.
101. I feel afraid of the invasiveness of childbirth.
102. I worry about unnecessary interventions (e.g. forceps during delivery).
103. I worry I may be separated from my baby after the birth.
104. My husband/partner and I are very much looking forward to this baby.
105. I worry about how we will afford this baby.
106. I worry about caring for my baby once I am home.
107. I look forward to meeting my baby.
108. I worry about not knowing what the baby wants when it cries.
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Appendix G - Study 3 Online Survey

Invitation
You are invited to participate in a research study into Pregnancy-related Anxiety being
conducted by Robyn Brunton, PhD Candidate, School of Psychology, Charles Sturt University
(CSU), Bathurst NSW 2795. Before you decide whether or not you wish to participate in this
study, it is important you understand why the research is being done and what it will
involve. Please take the time to read the following information carefully and discuss it with
others if you wish.

1. 'What is the purpose of this study?' The purpose is to develop a scale to screen for
Pregnancy-related Anxiety. This research is stage one of the development and involves
piloting the initial scale with pregnant women.

2. 'Why have I been invited to participate in this study?' You are invited to participate
because you are over 18 years old and are currently pregnant. Please note that your
participation in this research is not an attempt to impart or reflect the existence of a mood
disorder.

3. ‘What does this study involve?' If you agree to participate in this study, you will be asked
to complete an online survey. The survey will seek information on your demographics and
ask 108 questions relating to your mood (over the previous 7 days) and specific fears
worries relating to pregnancy. This questionnaire will take about 15-20 minutes to
complete.

4. 'Are there risks to me in taking part in this study?' There are no anticipated
risks/discomforts. If any discomfort or distress is experienced please feel free to discontinue
the survey immediately and seek assistance from Lifeline’s 24-hour service on 13 11 14.

5. 'Will I benefit from the study?' This study aims to further our knowledge on perinatal
mood disorders and may improve future treatment and/or interventions for Pregnancyrelated Anxiety, however it will not directly benefit you.
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6. 'How is this study being paid for?' The study is being completed as part of a PhD
scholarship funded by CSU Bathurst.

7. 'Will taking part in this study cost me anything, and will I be paid? Participation in this
study will not cost you anything, nor will you be paid. You will however have a chance to win
one of five $50.00 Myer Gift cards on completion of the survey. Winners will be randomly
drawn from the pool of all eligible online participants (using random name selection
software) and the five winners will be advised via email.

8. 'What if I don't want to take part in this study?' Participation in this study is voluntary. It
is completely up to you whether or not you participate.

9. 'What if I participate and want to withdraw later?' If you wish to withdraw from the
study once it has started, you can do so at any time without having to give a reason. If you
withdraw after submission of the questionnaire we cannot exclude your questionnaire as it
will not be identifiable (due to the anonymity).

10. 'How will my confidentiality be protected?' All information collected will be anonymous
and non-identifiable. Furthermore all information collected in connection with this study
will remain confidential and only used for the purposes stated. Only the researchers
involved in this study will have access to your details and results that will be held securely at
CSU Bathurst. If you choose to enter the draw to win a $50 Myer gift card, you will be asked
to provide your email address upon completion of the survey so that we can contact you if
you win. Your email address will be held separately from your questionnaire data so that
your answers remain confidential. The draw for the Myer gift-cards will occur at the end of
the survey period (approx 3 months) and winners will be contacted by the researchers via
email.
11. 'What happens with the results?' The data from the study will be used in a PhD thesis.
The results may also be presented at a conference or published in a scientific journal, but
information will be provided in such a way that you cannot be identified.
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12. 'What should I do if I want to discuss this study further before I decide?' If you would
like to know more at any stage, please do not hesitate to contact the researcher, Robyn
Brunton on the email below..

13. 'Who should I contact if I have concerns about the conduct of this study?' This study
has been approved by CSU HREC. Any person with concerns or complaints about the
conduct of this study should contact the Executive Officer who is the person nominated to
receive complaints from research participants. You should contact them on 02 6338 4628
and quote approval/protocol number 2014/135.

14. How do I provide consent to participate? If you wish to take part in the study please
complete the online survey which follows. Submission of the online survey is taken as your
consent to participate.

Thank you for taking the time to consider this study. You may print and retain this
information sheet if desired.

Robyn J Brunton
Karitane Research Student
PhD Candidate
E. rbrunton @ csu.edu.au

Dr Rachel Dryer
Senior Lecturer in Psychology
E. rdryer @ csu.edu.au
T. 6338 4574
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Following is a list of questions asking about your mood over the last week. Please select the
answer which best corresponds to how you have generally felt over the last 7 days or the
extent that you agree with the statement. If possible, it is important that all the questions
are answered.
1.I feel confident that I will have no medical problems during this pregnancy.





Not at all
Occasionally
Quite Often
Very Often

2.I worry that something may go wrong during this pregnancy.





Not at all
Occasionally
Quite Often
Very Often

3. I worry about the possibility of having a miscarriage.





Not at all
Occasionally
Quite Often
Very Often

4. I worry that my baby will be stillborn.





Not at all
Occasionally
Quite Often
Very Often

5 I feel that if I lose control of my emotions during labour, people will think I’m an unfit
mother.





Not at all
Occasionally
Quite Often
Very Often

6. I worry I may injure my unborn baby.





Not at all
Occasionally
Quite Often
Very Often

7. I worry I may fall and hurt my unborn baby.


Not at all
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Occasionally
Quite Often
Very Often

8. I often feel my unborn baby is developing and growing normally.





Not at all
Occasionally
Quite Often
Very Often

9. I am not worried about the possibility of my baby not being normal.





Not at all
Occasionally
Quite Often
Very Often

10. I worry about what I will do if my baby is not normal.





Not at all
Occasionally
Quite Often
Very Often

11. I worry about having a sick or disabled baby.





Not at all
Occasionally
Quite Often
Very Often

12. I constantly worry that something will be physically wrong with my baby.





Not at all
Occasionally
Quite Often
Very Often

13. I frequently feel my stomach to check my baby.





Not at all
Occasionally
Quite Often
Very Often

14. When my baby kicks/moves, it relieves my worry.



Not at all
Occasionally
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Quite Often
Very Often

15. I feel that I will carry my baby full term.





Not at all
Occasionally
Quite Often
Very Often

16. I worry that if I lost my baby, I wouldn’t know what I would do.





Not at all
Occasionally
Quite Often
Very Often

17. I feel afraid about having a baby.





Not at all
Occasionally
Quite Often
Very Often

18. Being pregnant makes me nervous.





Not at all
Occasionally
Quite Often
Very Often

19. I worry about going into labour early.





Not at all
Occasionally
Quite Often
Very Often

20. I feel afraid when I think about the pain of contractions.





Not at all
Occasionally
Quite Often
Very Often

21. I worry that my baby may be injured during the birth.




Not at all
Occasionally
Quite Often
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Very Often

22. I know that I can ask the midwives/doctors anything.





Not at all
Occasionally
Quite Often
Very Often

23. I feel afraid of childbirth as other women tell me it is painful.





Not at all
Occasionally
Quite Often
Very Often

24. During childbirth, I am worried about being restrained in some way and not able to
move.





Not at all
Occasionally
Quite Often
Very Often

25. I get irritated for no real reason.





Not at all
Occasionally
Quite Often
Very Often

26. I worry my baby will be too big to birth without intervention.





Not at all
Occasionally
Quite Often
Very Often

27. I feel confident that I will be fine during childbirth.





Not at all
Occasionally
Quite Often
Very Often

28. I fear losing control of my body during labour.





Not at all
Occasionally
Quite Often
Very Often
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29. I really don’t know when I should leave for the hospital it worries me.





Not at all
Occasionally
Quite Often
Very Often

30. This pregnancy is very much wanted.





Not at all
Occasionally
Quite Often
Very Often

31. I worry I will make a fool of myself during labour.





Not at all
Occasionally
Quite Often
Very Often

32. My worries interfere with my daily activities.





Not at all
Occasionally
Quite Often
Very Often

33. I worry that something will go wrong during the birth.





Not at all
Occasionally
Quite Often
Very Often

34. I feel relaxed.





Not at all
Occasionally
Quite Often
Very Often

35. If I am unsure of something, I ask for help.





Not at all
Occasionally
Quite Often
Very Often

36. I think it’s all right to lose control of your emotions during labour.
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Not at all
Occasionally
Quite Often
Very Often

37. When I think of childbirth, I know that I will cope with the pain.





Not at all
Occasionally
Quite Often
Very Often

38. I feel that my labour will be uneventful.





Not at all
Occasionally
Quite Often
Very Often

39. I feel scared that my labour will be too long to bear.





Not at all
Occasionally
Quite Often
Very Often

40. I think if I tell people my fears/worries about pregnancy and childbirth, they will laugh at
me.





Not at all
Occasionally
Quite Often
Very Often

41. I worry about becoming hysterical during the birth.





Not at all
Occasionally
Quite Often
Very Often

42. I worry that I will tear or need to be cut during the birth.





Not at all
Occasionally
Quite Often
Very Often

43. I worry that I will not know what to do when giving birth.


Not at all
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Occasionally
Quite Often
Very Often

44. I worry if I don’t push and breath correctly the baby will be injured.





Not at all
Occasionally
Quite Often
Very Often

45. I am sure my husband/partner will cope with being present at the birth.





Not at all
Occasionally
Quite Often
Very Often

46. I feel unattractive.





Not at all
Occasionally
Quite Often
Very Often

47. I worry about being/becoming helpless during the labour and birth.





Not at all
Occasionally
Quite Often
Very Often

48. I have heard scary childbirth stories that worry me.





Not at all
Occasionally
Quite Often
Very Often

49. I worry that other people will make decisions for me during labour.





Not at all
Occasionally
Quite Often
Very Often

50. I feel prepared for childbirth.



Not at all
Occasionally
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Quite Often
Very Often

51. I am not worried about internal examinations.





Not at all
Occasionally
Quite Often
Very Often

52. Even if I am alone during childbirth, I know the midwives/doctors are not far away.





Not at all
Occasionally
Quite Often
Very Often

53. I worry about coping with motherhood and my career.





Not at all
Occasionally
Quite Often
Very Often

54. I have already decided I will need pain medication for the birth.





Not at all
Occasionally
Quite Often
Very Often

55. I worry I haven’t looked after myself enough during this pregnancy.





Not at all
Occasionally
Quite Often
Very Often

56. When I think about the new baby, I feel anxious.





Not at all
Occasionally
Quite Often
Very Often

57. We have no financial concerns.




Not at all
Occasionally
Quite Often
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Very Often

58. I worry my husband/partner won’t find me physically attractive due to physical changes
after childbirth.





Not at all
Occasionally
Quite Often
Very Often

59. If I can avoid an internal examination, I would.





Not at all
Occasionally
Quite Often
Very Often

60. I feel I have given my baby the best start in life.





Not at all
Occasionally
Quite Often
Very Often

61. I am not afraid of labour pain.





Not at all
Occasionally
Quite Often
Very Often

62. I fear I may be harmed during the birth.





Not at all
Occasionally
Quite Often
Very Often

63. I worry that after childbirth I won’t enjoy sex anymore.





Not at all
Occasionally
Quite Often
Very Often

64. I know my husband/partner will be supportive during childbirth.





Not at all
Occasionally
Quite Often
Very Often
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65. I worry that childbirth will permanently change my body.





Not at all
Occasionally
Quite Often
Very Often

66. I may consider a caesarean to avoid a vaginal birth.





Not at all
Occasionally
Quite Often
Very Often

67. I worry that the umbilical cord may strangle my baby.





Not at all
Occasionally
Quite Often
Very Often

68. When I think about being a mother, I feel good.





Not at all
Occasionally
Quite Often
Very Often

69. At times, my worries seem to snowball.





Not at all
Occasionally
Quite Often
Very Often

70. I worry I won’t be able to tell people what I want and need during labour and the birth.





Not at all
Occasionally
Quite Often
Very Often

71. I think that caesarean birth is safer than a vaginal birth.





Not at all
Occasionally
Quite Often
Very Often

72. When I think about childbirth, I feel anxious.
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Not at all
Occasionally
Quite Often
Very Often

73. I feel content.





Not at all
Occasionally
Quite Often
Very Often

74. I worry I will scream out during labour.





Not at all
Occasionally
Quite Often
Very Often

75. I don’t worry what other people think of me.





Not at all
Occasionally
Quite Often
Very Often

76. I worry that I will have to have stitches.





Not at all
Occasionally
Quite Often
Very Often

77. I worry that my husband/partner doesn’t find me attractive.





Not at all
Occasionally
Quite Often
Very Often

78. I look forward to birthing my baby.





Not at all
Occasionally
Quite Often
Very Often

79. I find it difficult to trust people.


Not at all
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Occasionally
Quite Often
Very Often

80. I worry that I will gain too much weight.





Not at all
Occasionally
Quite Often
Very Often

81. Sometimes I feel panicked for no reason.





Not at all
Occasionally
Quite Often
Very Often

82. I worry about not recognising when something is wrong with my baby.





Not at all
Occasionally
Quite Often
Very Often

83. My job is the least of my worries.





Not at all
Occasionally
Quite Often
Very Often

84. My mother was a good role model.





Not at all
Occasionally
Quite Often
Very Often

85. I worry that this baby will change my relationship with my husband/partner.





Not at all
Occasionally
Quite Often
Very Often

86. I feel restless as if I have to be on the move.



Not at all
Occasionally
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Quite Often
Very Often

87. I worry I will leave it too late to go to the hospital.





Not at all
Occasionally
Quite Often
Very Often

88. I worry that I won’t do a good job as a mother.





Not at all
Occasionally
Quite Often
Very Often

89. I know the midwives/doctors will be friendly.





Not at all
Occasionally
Quite Often
Very Often

90. I often think a caesarean is better than vaginal birth.





Not at all
Occasionally
Quite Often
Very Often

91. The thought of getting post-natal depression worries me.





Not at all
Occasionally
Quite Often
Very Often

92. I feel childbirth is a natural and normal process.





Not at all
Occasionally
Quite Often
Very Often

93. I worry about getting the baby blues.




Not at all
Occasionally
Quite Often
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Very Often

94. I feel scared that I will never regain my figure.





Not at all
Occasionally
Quite Often
Very Often

95. When I look in the mirror, I feel unhappy.





Not at all
Occasionally
Quite Often
Very Often

96. I feel good with the way I look.





Not at all
Occasionally
Quite Often
Very Often

97. I know that midwives/doctors will be kind and helpful.





Not at all
Occasionally
Quite Often
Very Often

98. When I think of being alone in hospital, after the birth, it scares me.





Not at all
Occasionally
Quite Often
Very Often

99. I worry my husband/partner may see 'down there' during the birth.





Not at all
Occasionally
Quite Often
Very Often

100. When I think of being touched 'down there', I get anxious/frightened.





Not at all
Occasionally
Quite Often
Very Often
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101. I feel afraid of the invasiveness of childbirth.





Not at all
Occasionally
Quite Often
Very Often

102. I worry about unnecessary interventions (e.g. forceps during delivery).





Not at all
Occasionally
Quite Often
Very Often

103. I worry I may be separated from my baby after the birth.





Not at all
Occasionally
Quite Often
Very Often

104. My husband/partner and I are very much looking forward to this baby.





Not at all
Occasionally
Quite Often
Very Often

105. I worry about how we will afford this baby.





Not at all
Occasionally
Quite Often
Very Often

106. I worry about caring for my baby once I am home





Not at all
Occasionally
Quite Often
Very Often

107. I look forward to meeting my baby.





Not at all
Occasionally
Quite Often
Very Often

108. I worry about not knowing what the baby wants when it cries.
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Not at all
Occasionally
Quite Often
Very Often

109. What is your age next birthday?
110. How many weeks pregnant are you?
111. What is your marital status?






Single
Married/ Defacto
Divorced/Separated
Widowed
Other (please specify)

112. What is the birth order of this baby?





1 (this is my first baby)
2 (this is my second baby)
3 (this is my third baby)
Other (please specify)

113. What is your highest level of education?






High School
TAFE (trade certificates, diplomas)
University (undergrad, i.e. bachelor)
University (post grad, i.e. masters, PhD)
Other (please specify)

114. What is your employment status?





Homemaker
Self Employed
Employed
Other (please specify)

115. What is your cultural background?








Caucasian
Aboriginal / Torres Strait Islander
European
Hispanic
Middle Eastern
Asian
Other (please specify)

116. What is your current postcode (zip code)?
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117. What is your country of birth?
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Appendix H - Study 4 Two-factor Solution
The Full Discriminant and Convergent Components, for the Two-factor Solution
Component
Discriminant
PSS27

.874

PRA20- Anxiety Indicators

.863

PSS30

.839

PSS28

.832

EP8R

.820

PRA19- Anxiety Indicators

.820

HA1

.813

HA7

.805

HA2

.781

EP9R

.770

IP3

.767

IP1

.765

PSS31

.759

PSS23

.742

PSS29

.735

PSS9

.730

EP6R

.727

PSS6

.726

PSS22

.724

PSS24

.717

EP1

.711

EP5R

.704

HA3

.696

PSS15

.690

IP10R

.687

PSS17

.682

IP9R

.678

PSS26

.677
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Convergent

EP7R

.677

PRA21R - Anxiety Indicators

.676

IP2

.675

EP4

.674

IP5

.663

IP8R

.662

PRA18 - Anxiety Indicators

.661

PSS4

.651

PSS21

.647

IP4

.637

EP2

.634

HA4

.624

PRA7 - Body Image Concerns

.622

PSS25

.620

PRA11 - Body Image Concerns

.620

PSS16

.618

PSS18

.593

PRA10 - Body Image Concerns

.590

PSS5

.583

PSS8

.571

EP3R

.568

PSS14

.556

EP10R

.555

PSS10

.551

CW3

.542

PSS20

.534

HA5

.532

CW4

.494

PSS19

.492

PSS3

.488

PRA8R - Body Image Concerns

.480

PQ9

.471

CW2

.436
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.313

HA6

.426

CW7

.410

PSS11

.409

CW5

.397

CW1

.392

PSS13

.391

PRA25R - Acceptance of Pregnancy

.365

PRA32R - Attitudes Towards Medical Staff

.358

PRA13 - Worry About Motherhood

.356

PQ10

.352

PSS12

.352

PRA27R - Acceptance of Pregnancy

.348

PRA9 - Body Image

.343

PRA33R - Attitudes Towards Medical Staff

.331

PRA31R - Attitudes Towards Medical Staff

.326

CW6
IP6R
PRA26R - Acceptance of Pregnancy
IP7R
CW11

.864

PQ2

.847

PQ1

.787

PRA1 - Childbirth Concerns

.778

PRA16R - Attitudes Towards Childbirth

.775

PQ3

.707

PRA2 - Childbirth Concerns

.703

PQ6

.691

PQ4

.689

PRA15R - Attitudes Towards Childbirth

.679

PRA3 - Childbirth Concerns

.679

PRA12R - Attitudes Towards Childbirth

.666

PRA6 - Childbirth Concerns

.642

CW8

.623
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PRA23 - Baby Concerns

.588

PSS7

.586

PQ7

.576

PQ5

.573

PRA22 - Baby Concerns

.559

PRA5 - Childbirth Concerns

.551

CW12

.545

PRA14 - Worry About Motherhood

.517

PRA24 - Baby Concerns

.511

CW13

.504

PSS2

.499

CW9

.474

CW10

.469

PSS1

.311

.455

PRA17 - Worry About Motherhood

.416

PQ8

.376

PRA28 - Avoidance

.366

PRA4 - Childbirth Concerns

.356

PRA30 - Avoidance

.335

PRA29 - Avoidance

.303

Note: PrAS items are bolded. Loadings with strikethrough are cross-loadings removed from analyses.
Prefix of PSS = Perinatal Anxiety Screening Scale, PRA = Pregnancy-related Anxiety Scale, EP =
Edinburgh Postnatal Depression Scale, HA = Hospital Anxiety Depression Scale, IP = International
Personality Item Pool, CW = Cambridge Worry Scale. R = reverse-scored items.
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Appendix I - Study 4 Ten-factor Solution
DC
HA7
PSS30
IP5
HA1
EP8R
EP6R
HA2
HA3
PSS31
IP4
EP4
IP1
PSS6
EP9R
IP3
PRA19
EP3R
PRA20
EP7R
EP5R
PSS4
HA4
IP9R
PSS28
PSS9
PSS27
HA5
EP1
PRA21
R
PSS5
PSS8
EP2
PRA18
PSS3
IP6R
IP2
PSS10
PSS16
PSS29
PSS15

CB

BC

BI

.858
.815
.814
.805
.793
.769
.756
.749
.748
.747
.741
.740
.735
.716
.714
.702
.677
.677
.669
.660
.659
.647
.628
.618
.614
.595
.591
.590
.535
.525
.517
.502
.487
.481
.479
.458
.432
.429
.418
.390

AD

.307

.346
.441

.329

.396
.446

.342
.363
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PS

MH

ME
D

ACC

AV
D

PSS18
EP10R
PQ1
CW11
PQ2
PRA1
PRA2
PRA3
PSS7
PQ3
PRA15
R
PRA16
R
PRA12
R
PRA6
CW10
CW9
PRA5
PRA4
PQ6
PRA23
PQ4
PRA24
PRA22
CW8
PQ7
PQ5
CW13
PSS2
PSS1
PQ10
PQ8
PQ9
PRA9
PRA7
PRA10
PRA11
PRA8R
IP8R
IP10R
PSS22
PSS21
PSS23

.329

.303
.872
.852
.803
.795
.784
.709
.692
.689
.679
.664
.596
.593
.496
.478
.443
.353

.355

.408
.394

.308
.941
.935
.904
.886
.856
.830
.757
.736
.553
.531
.407
.899
.869
.869
.827
.745
.627
.578
.578
.502
.402
.727
.681
.624
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PSS19
PSS24
PSS20
PSS25
PSS26
PSS17
CW6
PSS12
PSS11
PSS13
PSS14
HA6
CW2
CW1
CW5
CW3
IP7R
PRA17
PRA14
PRA13
CW12
CW7
CW4
PRA31
R
PRA32
R
PRA33
R
PRA25
R
PRA26
R
PRA27
R
PRA30
PRA29
PRA28

.345
.333

.358

.616
.545
.506
.502
.379
.378

.352
.320

.714
.669
.598
.591
.502
.453
.449
.421

.829
.739
.701
.691

.340

.986
.971
.862
.818
.816
.812
.917
.915
.845

Note: PrAS items are bolded. Prefix of PSS = Perinatal Anxiety Screening Scale, PRA = Pregnancy-related
Anxiety Scale, EP = Edinburgh Postnatal Depression Scale, HA = Hospital Anxiety Depression Scale, IP =
International Personality Item Pool, CW = Cambridge Worry Scale. DC = Discriminant Component, CB =
Childbirth Component, BC = Baby Concerns Component, BI = Body Image Component, AD = Anxiety Disorder
Symptoms Component, MH = Motherhood Component, Med = Medical Component, PS = PASS P

component, ACC = Acceptance Component, AVD = Avoidance Component. R = reverse scored items
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Appendix J - Study 5 Two-factor Solution
Component
Discriminant
EP8

.817

IP3

.800

PSS28

.791

PSS27

.788

HA1

.783

EP6

.777

PSS30

.756

PRA20 - Anxiety Indicators

.751

IP1

.750

PRA21 - Anxiety Indicators

.735

EP9

.730

PSS9

.730

EP7

.722

HA4

.720

PSS31

.719

PRA19 - Anxiety Indicators

.715

PSS6

.712

PSS24

.699

HA7

.684

PSS22

.683

PSS16

.680

EP1

.679

EP4

.673

PSS4

.672

HA3

.665

EP2

.663

EP5

.660

Convergent

PSS5

.659

PSS26

.659

IP2

.652

PSS17

.649

PSS29

.649

PSS15

.645

PSS23

.644

PSS21

.636

PRA18 - Anxiety Indicators

.627

HA2

.624

IP5

.623

EP10

.614

IP4

.610

PSS18

.609

IP10

.597

PSS25

.591

PSS8

.579

PSS14

.574

IP9

.572

PSS20

.568

EP3

.563

PRA11 - Body Image Concerns

.555

PSS13

.547

HA5

.536

PSS11

.535

PSS10

.525

IP8

.524

CW3

.519

PSS12

.502

HA6

.488
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CW4

.470

PSS19

.459

PRA8 - Body Image Concerns

.452

PRA7 - Body Image Concerns

.448

CW2

.445

PSS3

.438

CW1

.415

PRA10 - Body Image Concerns

.402

CW5

.353

PRA9 - Body Image Concerns

.335

.304

IP6
CW7
PRA27 - Acceptance of Pregnancy
PRA25 - Acceptance of Pregnancy
CW6
IP7
CW11

.858

PQ1

.811

PRA3 - Childbirth Concerns

.795

PRA1 - Childbirth Concerns

.766

PQ2

.759

PRA15 - Attitudes Towards Childbirth

.759

PRA6 - Childbirth Concerns

.754

PRA16 - Attitudes Towards Childbirth

.748

PQ3

.731

PRA2 - Childbirth Concerns

.709

PRA5 - Childbirth Concerns

.692

PSS7

.680

PQ4

.655

PRA12 –Attitudes Towards Childbirth

.647
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PQ6

.638

PRA23 - Baby Concerns

.598

PRA24 - Baby Concerns

.591

CW9

.587

PQ7

.584

PRA22 - Baby Concerns

.563

PRA4 - Childbirth Concerns

.538

CW10

.533

PQ5

.528

CW12

.523

CW8

.503

PRA14 - Worry About Motherhood

.500

PRA32 – Attitudes Towards Medical Staff

.485

PSS1

.476

PRA31 - Attitudes Towards Medical Staff

.474

PRA33 - Attitudes Towards Medical Staff

.453

PSS2

.449

PRA17 - Worry About Motherhood

.439

PQ8

.418

PQ10

.405

CW13

.399

PRA13 - Worry About Motherhood

.359

PQ9

.365
.345

PRA28 - Avoidance
PRA30 - Avoidance
PRA29 - Avoidance
PRA26 - Acceptance of Pregnancy
Note: PrAS items are bolded. Loadings with strikethrough are cross-loadings removed from analyses.
Prefix of PSS = Perinatal Anxiety Screening Scale, PRA = Pregnancy-related Anxiety Scale, EP =
Edinburgh Postnatal Depression Scale, HA = Hospital Anxiety Depression Scale, IP = International
Personality Item Pool, CW = Cambridge Worry Scale.
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Appendix K - Study 5 Eleven-factor Solution
1
EP8

.979

EP7

.905

EP1

.858

IP1

.851

IP3

.827

HA1

.801

EP9

.786

EP2

.774

EP6

.765

HA4

.734

HA3

.671

HA2

.627

IP9

.590

HA7

.570

EP4

.559

EP10

.545

EP5

.537

PSS6

.537

IP4

.529

IP5

.527

PSS4

.523

IP10

.518

PSS9

.499

IP2

.496

EP3

.478

PSS8

.469

PSS31

.444

PSS5

.443

PRA21

.415

HA5

.407

2

3

4

5

6

.305

.369

.326
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7

8

9

10

11

PRA19

.402

IP6

.364

PSS10

.322

HA6
PRA3

.786

PRA1

.760

PSS7

.750

PRA2

.748

CW11

.747

PQ1

.744

PQ3

.695

CW10

.668

PQ2

.640

CW9

.625

PRA15

.623

PRA6

.609

PRA5

.604

PRA16

.576

PRA4

.562

.402

.328

PQ6

.951

PRA24

.898

PRA23

.893

CW8

.857

PQ4

.839

PQ7

.838

PQ5

.792

PRA22

.752

PSS2

.659

CW13

.630

PSS1

.596

PSS3
PSS22

.375

.521
.881
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PSS21

.839

PSS19

.830

PSS20

.777

PSS23

.699

PSS24

.638

PSS27

.622

PSS26

.581

PSS18

.542

PSS25

.541

PSS28

.537

PSS30

.343

PSS15
PRA20

.528
.522

.408

.462

PSS16

.431

PSS29

.420

.316

PSS17

.383

.358

PRA18

.345

PQ9

.869

PRA9

.846

PRA8

.831

PQ10

.809

PRA7

.806

PQ8

.775

PRA11

.729

PRA10

.679

IP8

.336

.501

PSS12

.819

PSS13

.798

PSS11

.739

PSS14

.325

.638

PRA17

.845

PRA14

.746
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CW12

.678

PRA13

.656

PRA12

.429

.520

CW1

.643

CW2

.620

CW7

.481

CW5

.447

CW6

.301

.416

CW4
CW3

.369
.326

.334

PRA29

.954

PRA30

.920

PRA28

.917

PRA32

.881

PRA31

.879

PRA33

.753

IP7
PRA25

.528

PRA27

.521

PRA26

.432

Note: PrAS items are bolded. Loadings with strikethrough are cross-loadings removed from
analyses. 1= Discriminant Component, 2 = Childbirth Component, 3 = Baby Concerns Component, 4
= Anxiety Disorder Symptoms Component, 5 = Body Image Component, 6 = PASS-P Component, 7 =
Motherhood Component, 8 = Misc. Worry Component, 9 = Avoidance Component, 10 = Medical
Component, 11 - Acceptance Component.
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Appendix L - Online Survey for Study 6 and 7

This online survey was used for both Study 6 and 7. Please note that the online version was
complete with CSU logo and only the text has been copied here.
Online Survey
Thank you for choosing to participate. Please read this information before proceeding.
This study is conducted by Robyn Brunton, from Charles Sturt University (CSU), School of
Psychology, Bathurst NSW 2795 as part of a CSU funded scholarship. The principal
supervisor for the PhD is Dr Rachel Dryer, Senior Lecturer in Psychology
(email:rdryer@csu.edu.au). The co-supervisors are Professor Anthony Saliba (email:
asaliba@csu.edu.au) and Dr Jane Kohlhoff (email: jane.kohlhoff@unsw.edu.au). The data
from this survey will be used in a PhD thesis, published in an academic journal or may be
presented at a conference. The data will be used in such a way as no individual data is
identifiable.
The purpose of the research is to further our knowledge on perinatal mood disorders and
may improve future treatment and/or interventions for Pregnancy-related Anxiety;
however, it will not directly benefit you nor will you be provided with any results. You are
invited to participate in this study because you are over 18 years old and currently pregnant.
Participation involves completion of this online survey only and is completely voluntary. The
survey consists of 33 questions relating to anxiety together with demographic questions.
This survey will take about 10 minutes to complete, feel free to take a break at any time and
resume after the break (although if you leave the survey page you will not be able to reenter later). You may also choose to withdraw from the survey at any time without having
to give a reason.
Participation will not cost you anything, nor will you be paid. You will, however, have a
chance to win one of five $50.00 Myer Gift cards on completion of the survey. If you choose
to enter the draw to win the gift card, you will need to send an email to the email address
located at the end of the survey. This will ensure your email is kept separate from your
questionnaire data to maintain confidentiality. Winners will be randomly drawn from the
pool of all eligible participants (using random selection software) and winners advised via
email. The draw for the gift cards will occur on completion of the study and winners
contacted via email.
All survey data collected will be anonymous and non-identifiable. The data will remain
confidential and be held securely at CSU Bathurst. If you choose to withdraw from the
survey after submission of the questionnaire we cannot exclude your questionnaire from
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the data as it will not be identifiable. The data will only be used for the purposes stated and
only researchers involved in this study will have access to your data.
There are no anticipated risks/discomforts in participating. If you do participate and you
experience any discomfort or distress please discontinue the survey immediately and seek
assistance from Lifeline’s 24-hour service on 13 11 14. In addition to Lifeline, immediate
help is available by contacting your nearest hospital (for all emergencies ring 000) or your
local doctor (GP).
If you would like to know more about this research, please do not hesitate to contact Robyn
Brunton on 0409 910 598.
Charles Sturt University's Human Research Ethics Committee has approved this project. If
you have any complaints or reservations about the ethical conduct of this project, you may
contact the Committee on (02) 6338 4628 or ethics@csu.edu.au. Any issues you raise will be
treated in confidence and investigated fully, and you will be informed of the outcome.
Please quote approval/protocol number H17035.
Thank you for taking the time to consider this study. You may print this information sheet
and retain if desired. To take part in the study please click NEXT. Submission of the online
survey is taken as your consent to participate.

Have you been diagnosed with anxiety by a medical professional (e.g. GP, Clinical
Psychologist or Psychiatrist) . Yes / No
Can you please provide a brief description of the type of anxiety you were diagnosed with?
Can you tell me who diagnosed you with anxiety? Please state the type of medical
professional (e.g. GP, Psychologist, Psychiatrist)
Please provide their name and suburb, state (i.e. Dr. John Smith, Sydney NSW). Please note:
we will not contact the medical professional.

Following is a list of questions asking about your mood over the past week. Please select the
answer which best corresponds to how you have generally felt over the last 7 days or the
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extent that you agree with the statement. If possible, it is important that all questions are
answered.
1. I worry that I will tear or need to be cut during the birth


Not at all



Occasionally



Quite Often



Very Often

2. I worry about unnecessary interventions (e.g. forceps during delivery).


Not at all



Occasionally



Quite Often



Very Often

3. I feel afraid of the invasiveness of childbirth.


Not at all



Occasionally



Quite Often



Very Often

4. During childbirth, I am worried about being restrained in some way and not able to move.


Not at all



Occasionally



Quite Often



Very Often

5. I fear I may be harmed during the birth.


Not at all



Occasionally



Quite Often



Very Often
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6. I fear losing control of my body during labour.


Not at all



Occasionally



Quite Often



Very Often

7. I don't feel good with the way I look


Not at all



Occasionally



Quite Often



Very Often

8. I feel unattractive


Not at all



Occasionally



Quite Often



Very Often

9. I feel scared that I will never regain my figure.


Not at all



Occasionally



Quite Often



Very Often

10. I worry that my husband/partner doesn’t find me attractive.


Not at all



Occasionally



Quite Often



Very Often

11. When I look in the mirror, I feel unhappy.


Not at all



Occasionally
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Quite Often



Very Often

12. I feel prepared for childbirth.


Not at all



Occasionally



Quite Often



Very Often

13. I worry that I won’t do a good job as a mother.


Not at all



Occasionally



Quite Often



Very Often

14. I worry about not knowing what the baby wants when it cries.


Not at all



Occasionally



Quite Often



Very Often

15. When I think of childbirth, I know that I'll cope with the pain.


Not at all



Occasionally



Quite Often



Very Often
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16. I feel confident that I will be fine during childbirth.


Not at all



Occasionally



Quite Often



Very Often

17. I worry about caring for the baby once I am home.


Not at all



Occasionally



Quite Often



Very Often

18. My worries interfere with my daily activities.


Not at all



Occasionally



Quite Often



Very Often

19. At times, my worries seem to snowball.


Not at all



Occasionally



Quite Often



Very Often

20. Sometimes I feel panicked for no reason.


Not at all



Occasionally



Quite Often



Very Often

21. I don't feel content.


Not at all



Occasionally
383



Quite Often



Very Often

22. I worry about what I will do if my baby is not normal.


Not at all



Occasionally



Quite Often



Very Often

23. I worry about having a sick or disabled baby.


Not at all



Occasionally



Quite Often



Very Often

24. I constantly worry that something will be physically wrong with my baby.


Not at all



Occasionally



Quite Often



Very Often

25. My husband/partner and I are very much looking forward to this baby.


Not at all



Occasionally



Quite Often



Very Often

26. I look forward to meeting my baby.


Not at all



Occasionally



Quite Often



Very Often

27. This pregnancy is very much wanted.
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Not at all



Occasionally



Quite Often



Very Often

28. I may consider a caesarean to avoid a vaginal birth.


Not at all



Occasionally



Quite Often



Very Often

29. I think that caesarean birth is safer than a vaginal birth.


Not at all



Occasionally



Quite Often



Very Often

30. I often think a caesarean is better than vaginal birth.


Not at all



Occasionally



Quite Often



Very Often

31. I don’t know if the midwives/doctors will be friendly.


Not at all



Occasionally



Quite Often



Very Often

32. I don’t know if the midwives/doctors will be kind and helpful.


Not at all



Occasionally
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Quite Often



Very Often

33. I don’t know if I can ask the midwives/doctors anything.


Not at all



Occasionally



Quite Often



Very Often

Demographic Data
What is your age next birthday?
How many weeks pregnant are you?
What is your marital status?






Single
Married/ Defacto
Divorced/Separated
Widowed
Other (please specify)

What is the birth order of this baby?





1 (this is my first baby)
2 (this is my second baby)
3 (this is my third baby)
Other (please specify)

What is your highest level of education?






High School
TAFE (trade certificates, diplomas)
University (undergrad, i.e. bachelor)
University (post grad, i.e. masters, PhD)
Other (please specify)

What is your employment status?





Homemaker
Self Employed
Employed
Other (please specify)

What is your cultural background?
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Caucasian
Aboriginal / Torres Strait Islander
European
Hispanic
Middle Eastern
Asian
Other (please specify)

What is your current postcode (zip code)?
What is your country of birth?

Thank you for your participation in the survey. To enter the draw for the Myer gift card
please send your name to rbrunton@csu.edu.au.
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Appendix M - The Coordinates of the ROC Curve

Positive if >
or equal to
32.00
34.00
35.50
37.00
38.50
39.50
40.50
41.50
42.50
43.50
44.50
45.50
46.50
47.50
48.50
49.50
50.50
51.50
52.50
53.50
54.50
55.50
56.50
57.50
58.50
59.50
60.50
61.50
62.50
63.50
64.50
65.50
66.50
67.50
68.50
69.50
70.50
71.50
72.50
73.50
74.50

Sensitivity
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
.995
.991
.976
.976
.972
.962
.948
.948
.948
.948
.948
.939
.934
.934
.929
.920
.910
.887
.868
.858
.849
.844
.811
.802
.783
.755
.741
.726
.698
.689
.665
.646

Coordinates of the Curve
1-Specificity
Positive if >
or equal to
1.000
75.50
.996
76.50
.993
77.50
.989
78.50
.986
79.50
.982
80.50
.965
81.50
.961
82.50
.958
83.50
.947
84.50
.926
85.50
.912
86.50
.905
87.50
.894
88.50
.884
89.50
.866
90.50
.849
91.50
.824
92.50
.813
93.50
.796
94.50
.768
95.50
.736
96.50
.722
97.50
.708
98.50
.680
99.50
.644
100.50
.634
101.50
.616
102.50
.599
103.50
.567
104.50
.542
105.50
.518
106.50
.472
107.50
.454
108.50
.426
110.00
.401
111.50
.394
113.50
.391
115.50
.370
117.50
.359
120.00
.349

Sensitivity

1-Specificity

.599
.585
.538
.509
.467
.448
.420
.406
.382
.354
.340
.311
.292
.274
.259
.245
.222
.212
.198
.179
.170
.156
.132
.118
.113
.104
.094
.085
.080
.066
.052
.042
.038
.038
.033
.024
.019
.005
.005
.000

.313
.303
.275
.257
.257
.236
.215
.197
.194
.183
.158
.151
.130
.113
.109
.102
.088
.085
.074
.056
.053
.049
.046
.042
.039
.039
.032
.028
.021
.018
.011
.011
.011
.007
.007
.004
.004
.004
.000
.000
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