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Abstract

Objectives: The pregnancy-related anxiety questionnaire is one of the specialized scales designed for pregnancy-related anxiety
measurement including fear of delivery, fear of birth of a handicapped child, and concern about pregnancy- and delivery-related
body changes. The present study aimed to assess psychometric properties of Pregnancy Related Anxiety Questionnaire- Revised2
(PRAQ-R,) among Iranian women.

Materials and Methods: In this methodological, cross-sectional study, 109 pregnant women in the second trimester of pregnancy
were studied through proportional randomized sampling. Content validity was evaluated in two qualitative (by experts) and
quantitative (content validity ratio [CVR] and content validity index [CVI]) stages. In the next step, a confirmatory factor analysis
was used to determine the validity of the structure. For reliability, the internal consistency (Cronbach a) was calculated and the
stability of the questionnaire was analyzed using intragroup correlation coefficient with 20 samples.

Results: Based on the results, the evaluation of content validity in quantitative step showed that CVI and CVR were 0.97 and 0.98
for PRAQ-R,, respectively. The reliability of the questionnaire calculated by intraclass correlation coefficient (ICC = 0.73) and
internal correlation (o = 0.74) verified the high reliability of the instrument. Moreover, the construct validity was confirmed by
confirmatory factor analysis.

Conclusions: In general, the findings support the validity and reliability of the questionnaire. Therefore, it is recommended that
a short form of anxiety questionnaire be used to assess the anxiety and concerns of Iranian women during pregnancy in clinical
trials.
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Introduction

Pregnancy is one of the most important events that happen
to women, and they experience extensive physical, mental,
and even social changes during this period. Sometimes
these changes may be accompanied with several mental
reactions such as stress and anxiety (1,2).

Research on the incidence of maternal anxiety shows
that approximately 10%-15% of women suffer anxiety
during pregnancy (3). Various factors are involved in the
incidence of pregnancy-related anxiety, whose causing
stressors are different among women (4). Fear of labor
pain, personal characteristics, anxiety about taking care of
baby, and unpleasant experience from previous pregnancy
(s) are the anxiety-inducing factors in pregnant women.
Concern about fetal health and pregnancy-related
physical changes are also listed as the influential factors in
pregnancy-related anxiety (2,5).

Although anxiety could be part of a natural process
during pregnancy and labor (6), it might end with negative
maternal and fetal outcomes (7,8). Research suggests that
high levels of pregnancy-related anxiety reduce uterine
blood flow via raising the maternal cortisol levels and

consequently may end with preterm delivery (9, 10) and
preeclampsia (11).

High anxiety level during pregnancy may increase the
possibility of postpartum depression (12). Therefore, this
issue suggests the significance and the desperate need
for addressing it (13). It is of great importance to have
access to valid and reliable tools in order to use in clinical
research and to measure the pregnancy-related anxiety
(14). Numerous studies have underscored the importance
of addressing the anxiety during pregnancy, because
timely diagnosis, prevention, and treatment of anxiety are
possible in pregnancy (15).

In general, few tools are available for measuring
pregnancy-related anxiety that could also measure the
severity of anxiety along with (16,17). Majority of the
instruments used to measure anxiety in pregnant women
assess the anxiety in its general sense such as State-Trait
Anxiety Inventory (8). However, pregnancy-related
anxiety is probably more severe than and distinct from
usual anxiety (18). Therefore, the available tools are not
responsive in measuring the anxiety during pregnancy
(14) and may not completely reveal the correlation
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between pregnancy-related anxiety and childbirth
outcomes (19,20).

Van den Bergh et al developed the Pregnancy-Related
Anxiety Questionnaire (PRAQ) in 1990 to assess the
anxiety during pregnancy (21). It was later revised
and shortened (34 items) by Huizink et al. Huizink
et al reviewed and confirmed the Pregnancy-Related
Anxiety Questionnaire-Revised (PRAQ-R) in terms of
psychometric properties (22). Because of the rather fewer
number of items, PRAQ-R is an easy-to-use tool for
studying both the pregnancy-related anxiety and clinical
research. That is why it has been employed in many
studies (8,23-25).

Nevertheless, one of the shortcomings of PRAQ-R was its
specificity to primiparous women. Huizink et al, therefore,
conducted an extensive study to modify the questionnaire
in order that it could be used for measuring pregnancy-
related anxiety both in primiparous and multiparous
women. They developed the 11-item PRAQ-R,, in which
the items 1 and 8 are related to primiparas and multiparas,
respectively, as replacement items. Items are scored on
a 5-point Likert scale. Moreover, confirmatory factor
analysis (CFA) conducted by Huizink et al revealed three
factors in the questionnaire, namely fear of delivery, fear
of giving birth to a handicapped child, and worries about
physical changes (3).

Considering that the latest version of PRAQ-R,
has been introduced by its developer as a specialized,
comprehensive, brief, and simple tool for measuring
pregnancy-related anxiety and because of the cultural
differences of Iranian women and high incidence of
pregnancy-related anxiety, the present study aimed to
translate and verify the validity and reliability of the
Persian version of PRAQ-R, questionnaire in a sample of
Iranian women population.

Materials and Methods

This methodological and cross-sectional study was
designed to translate and verify the validity and reliability
of PRAQ-R,. This questionnaire is designed by Huizink
et al for measuring the anxiety during pregnancy and
includes 11 items and 3 structural factors: fear of delivery
with 3 items (1,2,6); anxiety about giving birth to a
physically or mentally handicapped child with 4 items
(4,9-11); and anxiety about physical changes with 3 items
(3,5,7). Each item is scored based on a 5-point Likert
scale. The total score of the questionnaire is the sum of
each item’s score with no defined cut-off point (3). This
questionnaire was used in the present study with written
permission from the developer. A total of 109 women
participated in this study, and the inclusion criteria were:
Iranian nationality, second trimester pregnancy (14-18
weeks of gestational age), 15-49 years of age, married,
verbal and auditory ability (capable of communication),
and willingness to participate.

Sampling

Having obtained the ethical approval (code of ethics:
IR.TBZMED.REC.1396.793) from Research Ethics
Committee at Tabriz University of Medical Sciences,
sampling began using two-stage cluster sampling. First,
out of 20 public and private healthcare centers, one-
fourth (5 centers) were selected randomly. Then, the
pregnant women who aged 15 to 49 years old and were
in the early second trimester of pregnancy were selected
by proportional randomized sampling. The inclusion
criteria were applied and the research goals as well as
confidentiality of the study were explained to the women.
Furthermore, the subjects were orally asked whether
they were interested to participate and if so, written
informed consent was obtained from them. As a rule of
thumb, sample size was determined to be 10 times larger
than each item for factor analysis. Since PRAQ-R, is an
approximately 10-item questionnaire, sample size was
calculated to be 100. At last, a total of 109 women in their
second trimester of pregnancy were selected for this study.

English to Persian Translation (Literal Translation) and
Back Translation

After correspondence and obtaining permission from
the developer and author of the questionnaire by the
corresponding author, the questionnaire was translated-
retranslated by two proficient English translators. The
preliminary translations were combined into an integrated
translation and then was back translated to English by two
other translators. The back translated text was compared
to the original text and the validity of the translation was
confirmed.

Reliability and Validity of the PRAQ-R2

Inthenextstep, the questionnaire wasreviewed by 10faculty
members including 2 gynecologists, 1 epidemiologist, 3
PhD students of Reproductive Health, 2 master students
of Midwifery Counseling, and 2 psychologists, and their
comments on orthography were received. The content
validity index (CVI) for clarity, simplicity, and relevance,
and content validity ratio (CVR) for essentiality of the
items were calculated. Based on Lawshe, CVR >0.62 was
appropriate and an item would be considered acceptable
if CVI 20.79 (26). The preliminary Persian version of the
questionnaire was administered to 30 pregnant women
who confirmed its face validity and concepts. The final
version was administered to 20 pregnant women and ICC
and internal consistency (Cronbach alpha coeftficient)
were measured for the PRAQ-R, questionnaire.

Statistical Analysis

Statistical analyses were carried out in SATA 14.0. CFA
was used because of the dual nature of hidden variables.
Using Bernoulli distribution and logit function (link
function), each item was introduced in the model with
a binary mode in order to describe the hidden variable.
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Mean-variance adaptive Gauss-Hermite quadrature
was employed to assess the model. This model allows
examining the relationship between each item and the
construct under study as hidden variables. The paths
from binary exogenous variables to hidden endogenous
variables were defined. Significance level was set at P<0.05.

Results

Descriptive Characteristics of the Participants

In total, the data collected from 109 pregnant women were
analyzed. In the first step, the analyses were concentrated
on the demographic information. In this regard, the mean
age (and standard deviation) of the women was 29.2 (5.7)
and almost half of the participants (46.8%) were pregnant
for the first time. More than 90% of the women (90.8%)
were housewives and less than one-tenth (9.2%) were
employed. Approximately, half of the women (50.45%)
were uneducated or had elementary education. The mean
(SD) gestational age was 16.3 (2.5) weeks and about half of
the women (49.5%) stated that their income did not meet
their expenses (Table 1).

Content Validity

For the qualitative assessment of the questionnaire,
the experts provided their feedback on the clarity and
relevance of the PRAQ-R, content to the Iranian culture.
The content was generally accepted at this stage. It is
noteworthy that some of the items were modified and
corrected at the experts’ discretion: item 7 was removed
because it was quite similar to the item 5. CVI and CVR
scores were 0.97 and 0.98, respectively (Table 2).

Construct Validity

CFA results were as follows:

Kaiser-Meyer-Olkin test and Bartlett test of sphericity
were used prior to CFA to assess sampling adequacy and
significance. Appropriate values for conducting CFA are
above 0.6 (23) which was 0.72 in the present study, thus
adequate for CFA of the questionnaire. Results showed

Table1. Descriptive Characteristics of the Participants (N=109)

Sociodemographic Characteristics No. (%) Mean (SD)
Age (y) 109 (100) 29.2 (5.7)
Gestational age (wk) 109 (100) 16.3 (2.5)
Occupation

Unemployed 99 (90.82) 30.87 (6.93)

Employed 10 (9.17) 32.10 (8.41)
Family income

Low 49 (45.0) 31.20 (7.20)

Moderate 54 (49.5) 31.14 (6.99)

High 5 (4.5) 32.76 (5.43)
Educational level

llliterate/primary school 55 (50.45) 32.18 (6.7)

High school or university level 54 (49.54) 29.77 (7.1)

Note: *Mean of pregnancy related anxiety.

that the items 2, 1, and 6 were placed significantly under
the first subscale. In other words, the subscale “fear of
delivery” was comprised of the above items. The items 4, 9,
and 11 were placed significantly under the second subscale,
that is, worries about giving birth to a handicapped
child. The items 3 and 5 were placed under the third
subscale, i.e. worries about physical changes. As a result,
convergence and discrimination of the first, second, and
third subscales and consequently the construct validity of
all three subscales were relatively confirmed (Table 3).

Reliability
Cronbach alpha coefficient was 0.74, which evaluated
and confirmed internal consistency of the instrument.
ICC (with a 95% confidence interval) was 0.73 (0.27-
0.86), showing consistent results if the test was repeated
(Table 4).

Discussion

The purpose of this study was to assess the validity
and reliability of the PRAQ-R, questionnaire among
Iranian pregnant women. It consisted of three subscales,
namely fear of delivery, worries about giving birth
to a handicapped child, and worries about physical
changes. Our results showed that the Persian version of
PRAQ-R, has acceptable psychometric properties to be
used for Iranian pregnant women, as well as being used
in clinical and research studies. The present study is the
tirst one that could assess the psychometric properties of
PRAQ-R, among Iranian pregnant women. Moreover, in
comparison with other related instruments, the PRAQ-R,
is designed specifically for measuring pregnancy-related
anxiety both in primiparous and multiparous pregnant
women in a brief format which can be simply applied in
clinical practice.

Content Validity

Validity of an instrument is defined as its effectiveness
in measuring a property for which it is designed to (27).
The content validity of the PRAQ-R, questionnaire
was verified both qualitatively (experts’ opinions) and

Table 2. CVI and CVR for Items of the PRAQ-R,

Questions Ccvi CVR
1 1 1
2 1 1
3 1 1
4 1 1
5 0.63 1
6 1 1
7 0.98 1
8 1 0.98
9 1 1
10 1 1
11 1 1
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Table 3. Rotated Component Matrix for PRAQ-R,

Scale Items Component
Fear of Giving Birth Worries About Bearing a Handicapped Child Concern about One’s Own Appearance
Preanxiety1 0.800
Preanxiety2 0.826
Preanxiety3 0.788
Preanxiety4 0.800
Preanxiety5 0.766
Preanxiety6 0.731
Preanxiety8
Preanxiety9 0.857
Preanxiety10 0.863
Preanxiety11 0.845
Note: Extraction method: Principal component analysis.
Table 4. Cronbach o and ICC for the PRAQ-R2 Construct Validity

Scale Variables Cronbach o ICC (95% CI)
Fear of giving birth 0.74 0.74 (0.36 to 0.88)
Worries about bearing a handicapped 0.76 0.71 (0.18 10 0.89)

child
Concern about one’s own appearance  0.73 0.76 (0.29 to 0.87)

Total score of PRAQ-R, 0.74 0.73(0.27 t0 0.86)

ICC: intraclass correlation coefficient; PRAQ-R,: Pregnancy related anxiety
questionnaire-pevised2.

quantitatively (CVI, CVR). The experts’ opinions and
judgments (expert panel) were applied to assess the
content validity. Furthermore, the experts were inquired
through a checklist about the simplicity, clarity, and
relevance, as well as essentiality of each item.

The CVI and CVR were also applied in the original
questionnaire to assess clarity, simplicity, relevance, and
essentiality. A similar study also confirmed the validity of
PRAQ-R,, however no values were reported that could be
compared with that of the present study (17). Assessment
of the concurrent validity showed that the tool was highly
correlated with a parallel tool viz Beck Anxiety Inventory
and psychometric properties of the Persian version of it; it
seems that both measured similar constructs.

Reliability

The analyses focused on assessing the reliability of
the PRAQ-R, questionnaire. The analyses included
examining two aspects of reliability using internal
consistency through calculation of Cronbach alpha and
ICC. The a-values >0.7 show symmetric and acceptable
reliability (28); they were above 0.7 in this study for all
three dimensions, which, in line with Huizink et al (3) and
Aksoy et al (17), favorable reliability of the questionnaire
was observed. The total ICC (with a 95% confidence
interval) was 0.79 (0.59-0.87), suggesting the consistency
and repeatability of the results over reapplications of the
questionnaire. This result corroborated that of Huizink et
al who assessed and confirmed the original questionnaire
in 24-34-week pregnant women (3).

Construct validity of a test is considered its degree of
accuracy in measuring the target theoretical construct
of characteristics. CFA was employed in this study. In
CFA, the goal is to confirm the special factor analysis
that states the hypothesis of the number of factors, and
fitness of the favorable factors in the hypothesis with the
covariance of measured variables is tested (29).The two-
way mode of each item was examined in CFA where each
item was used in a binary mode in the logic link Fanetiar
and Bernoulli distribution models to estimate the model
using the adaptive Gauss-Hermite quadrature integration
method. This allowed assessing the significance of the
relationship between each item and the construct under
study. Factorial validity of the three subscales was then
confirmed. The factorial validity for each of the 11 items
and the three dimensions of the questionnaire was already
confirmed by Huizink et al in the assessment of the
psychometric properties of PRAQ-R, which is consistent
with our results (3). In line with the present study, Aksoy
et al also confirmed the three subscales of this tool in
assessing its construct validity (17).The reason for this
consistency might be that despite the cultural differences
between communities, concerns about pregnancy-related
issues are similar and independent of cultural differences.

Limitations of the Study

Assessment of the suitability of the questionnaire for
measuring pregnancy-related anxiety and its clinical
importance are the strong points of the present study.
However, it is possible that a number of limitations
have influenced the results obtained. As an example,
only women with normal pregnancy were included and
high-risk pregnancies were excluded from the study.
It is therefore suggested that further research should be
carried out to investigate the suitability of this tool for
using among women with high-risk pregnancies.

Conclusions
Considering the high validity and reliability of the
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questionnaire and the favorable fitness of the CFA model
for PRAQ-R, in an Iranian community similar to the
original questionnaire, it can be argued that the Persian
version of the PRAQ-R, questionnaire is suitable for
early diagnosis and determination of the anxiety level
in pregnancy and can be used in clinical and research
studies. In addition, application of PRAQ-R, in provision
of prenatal care can help in early diagnosis, treatment, and
reduction of pregnancy-related anxiety and complications.

Conflict of Interests
Authors have no conflict of interests.

Financial Support
Tabriz University of Medical Sciences financed this work.

Acknowledgments
We would like to thank all the participants who contributed
to this study.

References

1. Nicholson WK, Setse R, Hill-Briggs F, Cooper LA, Strobino
D, Powe NR. Depressive symptoms and health-related
quality of life in early pregnancy. Obstet Gynecol. 2006;107
(4):798-806. d0i:10.1097/01.20g.0000204190.96352.05

2. van Bussel JC, Spitz B, Demyttenaere K. Anxiety in pregnant
and postpartum women. An exploratory study of the role of
maternal orientations. J Affect Disord. 2009;114 (1-3):232-
242. doi:10.1016/j.jad.2008.07.018

3. Huizink AC, Delforterie MJ, Scheinin NM, Tolvanen M,
Karlsson L, Karlsson H. Adaption of pregnancy anxiety
questionnaire-revised for all pregnant women regardless
of parity: PRAQ-R2. Arch Womens Ment Health. 2016;19
(1):125-132. d0i:10.1007/s00737-015-0531-2

4.  Guardino CM, Schetter CD. Understanding pregnancy
anxiety: concepts, correlates, and consequences. Zero
Three. 2014;34 (4):12-21.

5. Guardino CM, Schetter CD. Coping during pregnancy: a
systematic review and recommendations. Health Psychol
Rev. 2014;8 (1):70-94. doi:10.1080/17437199.2012.752659

6. Dayan J, Creveuil C, Marks MN, et al. Prenatal depression,
prenatal anxiety, and spontaneous preterm birth: a
prospective cohort study among women with early and
regular care. Psychosom Med. 2006;68 (6):938-946.
doi:10.1097/01.psy.0000244025.20549.bd

7. Dunkel Schetter C, Tanner L. Anxiety, depression and stress
in pregnancy: implications for mothers, children, research,
and practice. Curr Opin Psychiatry. 2012;25 (2):141-148.
doi:10.1097/YCO.0b013e3283503680

8. Reck C, Zimmer K, Dubber S, Zipser B, Schlehe B, Gawlik
S. The influence of general anxiety and childbirth-specific
anxiety on birth outcome. Arch Womens Ment Health.
2013516 (5):363-369. doi:10.1007/s00737-013-0344-0

9. Glynn LM, Schetter CD, Hobel CJ, Sandman CA. Pattern of
perceived stress and anxiety in pregnancy predicts preterm
birth. Health Psychol. 2008;27 (1):43-51. doi:10.1037/0278-
6133.27.1.43

10. Orr ST, Reiter JP, Blazer DG, James SA. Maternal prenatal

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

pregnancy-related anxiety and spontaneous preterm birth
in Baltimore, Maryland. Psychosom Med. 2007;69 (6):566-
570. doi:10.1097/PSY.0b013e3180cac25d

Paarlberg KM, Vingerhoets AJ, Passchier J, Dekker GA, Van
Geijn HP. Psychosocial factors and pregnancy outcome:
a review with emphasis on methodological issues. ]
Psychosom Res. 1995;39 (5):563-595.

Martini J, Knappe S, Beesdo-Baum K, Lieb R, Wittchen HU.
Anxiety disorders before birth and self-perceived distress
during pregnancy: associations with maternal depression
and obstetric, neonatal and early childhood outcomes.
Early Hum Dev. 2010;86 (5):305-310. doi:10.1016/j.
earlhumdev.2010.04.004

Rahman A, Creed F. Outcome of prenatal depression and
risk factors associated with persistence in the first postnatal
year: prospective study from Rawalpindi, Pakistan. ]
Affect Disord. 2007;100 (1-3):115-121. doi:10.1016/j.
jad.2006.10.004

Alderdice F, Lynn E Factor structure of the Prenatal
Distress Questionnaire. Midwifery. 2011;27 (4):553-559.
doi:10.1016/j.midw.2010.05.003

Madhavanprabhakaran GK, D’Souza MS, Nairy KS.
Prevalence of pregnancy anxiety and associated factors.
International Journal of Africa Nursing Sciences. 2015;3:1-
7. doi:10.1016/j.ijans.2015.06.002

Delaram M, Soltanpour F. The effect of counseling in third
trimester on anxiety of nulliparous women at the time
of admission for labor. Zahedan Journal of Research in
Medical Sciences. 2012;14 (2):61-65.

Aksoy M, Aksoy AN, Dostbil A, Celik MG, Ince I. The
Relationship between Fear of Childbirth and Women’s
Knowledge about Painless Childbirth. Obstet Gynecol Int.
2014;2014:274303. doi:10.1155/2014/274303

Levin JS. The factor structure of the pregnancy anxiety
scale. ] Health Soc Behav. 1991;32 (4):368-381.

Blair MM, Glynn LM, Sandman CA, Davis EP. Prenatal
maternal anxiety and early childhood temperament. Stress.
2011;14 (6):644-651. doi:10.3109/10253890.2011.594121
Kramer MS, Lydon J, Seguin L, et al. Stress pathways
to spontaneous preterm birth: the role of stressors,
psychological distress, and stress hormones. Am ]
Epidemiol. 2009;169 (11):1319-1326. doi:10.1093/aje/
kwp061

Van den Bergh BR, Van Calster B, Smits T, Van Huffel S,
Lagae L. Antenatal maternal anxiety is related to HPA-
axis dysregulation and self-reported depressive symptoms
in adolescence: a prospective study on the fetal origins of
depressed mood. Neuropsychopharmacology. 2008;33
(3):536-545. d0i:10.1038/sj.npp.1301450

Huizink AC, Mulder EJ, Robles de Medina PG, Visser GH,
Buitelaar JK. Is pregnancy anxiety a distinctive syndrome?
Early Hum Dev. 2004;79 (2):81-91. doi:10.1016/j.
earlhumdev.2004.04.014

Kleinveld JH, Timmermans DR, de Smit DJ, Ader HJ,
van der Wal G, ten Kate LP. Does prenatal screening
influence anxiety levels of pregnant women? A longitudinal
randomised controlled trial. Prenat Diagn. 2006;26 (4):354-
361. doi:10.1002/pd.1419

Darwiche ], Lawrence C, Vial Y, et al. Anxiety and
psychological stress before prenatal screening in first-

Crescent Journal of Medical and Biological Sciences, Vol. 6, No. 3, July 2019

1373



Bayrampour et al

25.

26.

27.

time mothers who conceived through IVE/ICSI or
spontaneously. Women Health. 2014;54 (5):474-485. doi:1
0.1080/03630242.2014.897677

Vollebregt KC, van der Wal ME, Wolf H, Vrijkotte TG,
Boer K, Bonsel GJ. Is psychosocial stress in first ongoing
pregnancies associated with pre-eclampsia and gestational
hypertension? BJOG. 2008;115 (5):607-615. doi:10.1111/
j.1471-0528.2008.01665.x

Lawshe CH. A quantitative approach to content validity 1.
Pers Psychol. 1975;28(4):563-575.

Rubio DM, Berg-Weger M, Tebb SS, Lee ES, Rauch S.

28.

29.

Objectifying content validity: Conducting a content validity
study in social work research. Soc Work Res. 2003;27 (2):94-
104. d0i:10.1093/swr/27.2.94

Fleming AS, Ruble DN, Flett GL, Shaul DL. Postpartum
adjustment in first-time mothers: Relations between mood,
maternal attitudes, and mother-infant interactions. Dev
Psychol. 1988;24 (1):71-81. doi:10.1037/0012-1649.24.1.71
Hoyle RH, Brown TA, Moore MT. Handbook of structural
equation modeling. 1st ed. New York: The Guilford Press;
2014.

Copyright © 2019 The Author (s); This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

374 | Crescent Journal of Medical and Biological Sciences, Vol. 6, No. 3, July 2019



