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Rambla Terrassa, (Terrassa) Docente en Fundació Universitaria del Bages, Barcelona, Spain, 14 Corporate

Care Management, Institut Català d’Oncologia (ICO), L’Hospitalet de LLobregat, Barcelona, Spain, 15 GRIN

Group, IDIBELL, Institute of Biomedical Research, Barcelona, Spain

* cortega.mn.ics@gencat.cat

Abstract

The Wijma Delivery Expectancy/Experience Questionnaire (W-DEQ-B) is an instrument

that allows the experiences around fear of childbirth to be examined after the birth. It is cur-

rently the most widely used to measure different aspects related to the fear of childbirth and

enables healthcare and additional assistance to women after birth to be adapted according

to their needs. The objective of this study was to translate the W-DEQ-B into Spanish and

analyse its reliability and validity. The study was carried out in two phases: (1) transcultural

adaption of the questionnaire to Spanish and (2) a transversal study in a sample of 190 post-

partum women from Sexual and Reproductive Health Clinics in the province of Barcelona

(Spain). The psychometric properties were examined in terms of reliability (internal consis-

tency and temporal stability) and construct validity (confirmatory factorial analysis [CFA] and

exploratory factorial analysis [EFA]). The results of the CFA did not confirm unidimensional-

ity of the W-DEQ-B questionnaire. The EFA suggested four very similar, but not identical,

dimensions to those obtained in other studies in which the W-DEQ-B has been evaluated.

Both the Cronbach’s alpha and the omega coefficient were adequate for the total question-

naire and for each of the four dimensions. The results of this study confirm that the W-DEQ-

B is multi-dimensional. In the Spanish version of the W-DEQ-B-Sp four dimensions have

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0249942 April 26, 2021 1 / 12

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Roldán-Merino J, Ortega-Cejas CM,

Lluch-Canut T, Farres-Tarafa M, Biurrun-Garrido A,

Casas I, et al. (2021) Validity and reliability of the

Spanish version of the “Wijma Delivery

Expectancy/Experience Questionnaire” (W-DEQ-B).

PLoS ONE 16(4): e0249942. https://doi.org/

10.1371/journal.pone.0249942

Editor: César Leal-Costa, Murcia University, Spain,

SPAIN

Received: January 31, 2021

Accepted: March 26, 2021

Published: April 26, 2021

Copyright: © 2021 Roldán-Merino et al. This is an

open access article distributed under the terms of

the Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the manuscript and its Supporting

Information files.

Funding: This study has been funded by the

Germans Trias i Pujol Research Institute with the

Retainment of Talent grant in 2014. This study was

also awarded grants from the Primary Care

Research Institute in 2018.

Competing interests: The authors have declared

that no competing interests exist.

https://orcid.org/0000-0003-3149-4421
https://doi.org/10.1371/journal.pone.0249942
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0249942&domain=pdf&date_stamp=2021-04-26
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0249942&domain=pdf&date_stamp=2021-04-26
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0249942&domain=pdf&date_stamp=2021-04-26
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0249942&domain=pdf&date_stamp=2021-04-26
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0249942&domain=pdf&date_stamp=2021-04-26
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0249942&domain=pdf&date_stamp=2021-04-26
https://doi.org/10.1371/journal.pone.0249942
https://doi.org/10.1371/journal.pone.0249942
http://creativecommons.org/licenses/by/4.0/


been identified that allow the experiences around fear of childbirth to be examined after the

birth. The Spanish version of the WDEQ-B (WDEQ-B-Sp) is reliable and valid for the mea-

surement of fear of childbirth in clinical practice and for use in future research.

Introduction

Fear of childbirth has aroused an increased interest in the scientific community in recent years

[1]. The effects of fear on the development of the pregnancy and the birth have been widely

studied [1]. The prevalence of fear of childbirth is difficult to establish according to the differ-

ent research studies and populations in which it has been evaluated, however a recent meta-

analysis evaluated and documented global prevalence of 14% [2]. Although it has been esti-

mated that fear of childbirth is more prevalent amongst nulliparous women [2,3] it has also

been seen in multiparous women in relation to a negative birth experience [4–7] and/or a pre-

vious emergency cesarian section [8].

Bearing in mind that the birth is not only a physiological event, but also implies a psycho-

logical process of transition into motherhood [9], the situation undergone by a woman during

labor can determine her attitude and life experience regarding it [10]. In fact, women describe

the fear as “a ghost that gets into my head” or a “huge knot in my stomach” and “remembering

waking up terrified in a cold sweat because of thoughts of the coming birth,” which leads them

to avoid it, as one strategy amongst others, to cope with it [11].

The acquisition of fear before and after birth could also be related to each other according

to several authors, so fear of childbirth during pregnancy could be related to fear during labor

and fear after the birth [7,12]. In fact, some studies mention that women during pregnancy try

to “keep away from detailed information about birth,” or “avoid prenatal classes” [11]. In turn,

the studies show that women get to a point of feeling guilty for “feeling like this”, or “feeling

that you are not as good as other people” because you feel frightened” [11].

On the other hand, expectations generated around the birth can be a poor fit with the expe-

rience lived during birth [13]. This is observed in cases of pregnant women who want a vaginal

birth, but for various reasons finally have to have an emergency cesarian. In these cases the

women present a higher risk of developing serious post-birth fear [12], therefore it can be said

that the experience of birth can become traumatic [8].

Furthermore, it has also been observed that pregnant women with fear of childbirth, who

requested an elective cesarean section but who finally have a vaginal delivery, are more likely

to suffer from post-traumatic stress syndrome (PTSD) [14].

Several studies have analyzed the relation between fear of birth and a higher probability of

postpartum depression and the development of post-traumatic stress disorder [15,16] and

consider the fear to be a risk factor for developing the latter of these [17,18], because negative

experiences associated with fear can become "imprinted" in women, promoting the onset of

posttraumatic stress syndrome [19]. In addition, fear of postpartum childbirth has been associ-

ated with difficulties in establishing maternal-filial bonding [20] as well as a perception of

increased negative affection for their infant [21].

The Wijma Delivery Expectancy/Experience Questionnaire (W-DEQ) was developed by

Wijma et al, at the end of the 1990s. The questionnaire consists of two versions that evaluate

fear of childbirth through expectations (Version A) and the experience lived during labor

(Version B). Both versions have been translated and validated in multiple languages and for

this reason it is the most commonly used instrument used in clinical practice to evaluate fear

of childbirth [22]. Specifically, the Version B of the questionnaire has been translated and vali-

dated in Italian, Hindu, Turkish, German, Farsi and Japanese [23–28].

PLOS ONE Validity and reliability of the spanish version of the W-DEQ-B-Sp

PLOS ONE | https://doi.org/10.1371/journal.pone.0249942 April 26, 2021 2 / 12

https://doi.org/10.1371/journal.pone.0249942


Although perinatal mental health arouses interest, and despite the implementation of

screening for mental disorders for pregnant and postpartum women in Spain, there are no val-

idated instruments that permit the identification of pregnant women with fear of childbirth

early on in the postpartum period. Although the validation of version A of this questionnaire

in Spanish has recently been published [29] with the aim of having an instrument to assess fear

of childbirth during pregnancy, the existence of a tool of this type for the postpartum period

would make it possible to detect the psychological needs of women after childbirth, and to

implement interventions to improve the recall of the childbirth experience.

For this reason, the objective of this study was to translate the Wijma Delivery Expectancy/

Experience Questionnaire (W-DEQ-B) into Spanish and analyse its validity and reliability.

Methods

Design

The study was carried out in two phases. The first consisted of adapting the W-DEQ-B to

Spanish; and in the second phase the metrics of the Spanish version were analyzed.

Participants and setting

In this study 190 postpartum women from various Centers of Sexual and Reproductive Health

participated. Patients were recruited during the last pregnancy follow-up visits. They were pro-

vided with written information about the study and an informed consent form that they had

to sign if they agreed to voluntarily participate in the research. The questionnaires were admin-

istered during the first 24 hours after delivery during the admission of the puerperal women at

the respective referral hospitals. The inclusion criteria were to be over 18 years of age and with-

out difficulties to read and complete the questionnaire in Spanish. Women who had a history

of perinatal death were excluded. The women were recruited consecutively during the period

of the study from January to December of 2019.

To estimate the sample size the recommendations of various authors who consider that

between 5 and 20 participants should be included for each item that makes up the question-

naire were followed [30,31]. In this study it was agreed to include a minimum of 5 postpartum

women for each item that makes up the questionnaire.

Variables and source of information

The W-DEQ-B consists of 33 items. In the original version all the items are grouped in one

single dimension. Each item is evaluated using an ordinal scale of 0 to 5. The extremes of the

replies (0 and 5 respectively) correspond with the opposites of a feeling or a thought. The mini-

mum score is 0 and the maximum 165. The scores for the items 2, 3, 6, 7, 8, 11, 12, 15, 19, 20,

24, 25, 27 and 31 must be reversed.

The original Wijma study [32] a Cronbach alpha of 0.87 was obtained. All the items of the

W-DEQ-B questionnaire were included as variables.

Other variable were also included such as: age, employment status, level of studies, number

of births, presence or not of a partner, the type of birth and whether there were perinatal

complications.

Procedure

The process of cultural adaption of the Version B of the W-DEQ questionnaire was performed

following the Standards for Educational and Psychological Testing [33].
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The English version of the questionnaire was translated to Spanish by 2 sworn translators

whose mother-tongue was Spanish and who were competent in English to obtain two versions

of the W-DEQ-B in Spanish. These were evaluated by a committee of experts that included 3

midwives, a gynecologist, a nurse specialized in validating instruments and a psychologist with

experience in the area of sexual and reproductive health.

The consensus version was translated to English by two new sworn translators, whose

mother-tongue was English and who were competent in Spanish. Subsequently, the committee

of experts compared the two versions with the original the questionnaire and did not find any

discrepancies that needed modification.

Pilot study

A pilot study was carried out with a total of 25 postpartum women to evaluate the comprehen-

sion and clarity of the items as well as the format and time required to complete the question-

naire. The estimated average time oscillated between 10 and 15 minutes and the participants

confirmed that it was easy to complete. After the debriefing it was not necessary to make any

changes in the content or the format. The Spanish version was named W-DEQ-B-Sp.

Statistical analysis

First a confirmatory factorial analysis (CFA) was carried out to test the unidimensional model

of the original scale proposed by Wijma [32] and secondly an exploratory factorial analysis

was performed to determine the number of possible factors in the Spanish version. Given the

ordinal nature of the items, the generalized least squares method was used for the CFA to esti-

mate the parameters [34]. The adjustment of the model was determined from the following:

the chi-squared goodness-of-fit test, the ratio between chi-squared and the degrees of freedom

(χ2/df), the BBNFI (Bentler Bonnet Normed Fit Index), the BBNNFI (Bentler Bonnet Non-

Normed Fit Index), the CFI (comparative fit index), the GFI (goodness-of-fit index), the AGFI

(adjusted goodness-of-fit index), and RMSEA (Root Mean Standard Error Approximation).

The criteria for a good fit were BBNFI, BBNNFI, CFI, GFI and AGFI values above 0.90 [35–

37], and RMSEA values were to be below 0,08 [34,38]. The reduced Chi-squared, defined as

the ratio between the Chi-squared value and the number of degrees of freedom; values between

2 and 6 were considered acceptable [39].

In order to study the factorial validity of the questionnaire W-DEQ-B-Sp in the Spanish

sample, an EFA was performed, previously examining its pertinence with the Kaiser, Meyer,

Olkin Measure of Sampling Adequacy (KMO) and the Bartlett’s test of sphericity, using the

classical implementation of Horn’s Parallel Analysis to extract the dimensions [40]. This

method allows the adequate identification of the number of dimensions of the questionnaire

[41]. The EFA was adjusted to the polychoric correlation matrix given the nature of the items

[42].

The function adjustment selected was that of robust unweighted least squares with adjust-

ment statistics mean variance corrected [43]. The factors were rotated using the Robust Pro-

min rotation [44].

In the same way, the indexes for Cronbach’s alpha confidence and omega were calculated

for each resulting factor and for the total questionnaire. The values considered adequate were

Cronbach’s alpha above 0.70 [45] and an omega index above 0.80 [46]. The temporal stability,

or test-retest was analyzed using the intraclass correlation coefficient in the sample of 150 post-

partum women. The temporal stability was analyzed after 15 days.

The Sample characteristics were explained using descriptive statistics using frequencies and

percentages, measures of central tendency and dispersion.
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The EFA was performed with the Factor Analysis [43] and CFA models were estimated

using structural equation modeling (EQS 6.4 for Windows, Multivariate Software, Inc.,

Encino, CA, USA).

Ethical considerations

The study has been carried out with the consent of the original author of the questionnaire.

The study was approved by the Clinical Research Ethics Committee of the Jordi Gol Founda-

tion (code P14/106) and the Human Research Ethics Committee at the Germans Trias i Pujol

Hospital (code PI14-074). All women were informed of the purpose of the study at the last

pregnancy follow-up visits. They were given an information sheet on the purpose of the study

and an informed consent form to be signed if they agreed to voluntarily participate in the

study.

Results

Characteristics of participants

The characteristics of the participants are shown in Table 1. A total of 190 postpartum women

were included in the study. The average age was 33.1 (SD 5.0) and 34% were multiparous.

89.5% said that they were in work and 78.9% had university level studies.

Table 1. Sociodemographic and clinical characteristics of the study sample.

Characteristics n %

Age (mean, SD) 33,0 (5,0)

Partner

With partner 185 97,4

Without partner 5 2,6

Level of studies

Primary 8 4,2

Secondary 32 16,8

University 150 78,9

Employment status

Working 170 89,5

Out of work 20 10,5

Parity

Nulliparous 129 65,8

Multiparous 65 34,2

Type of birth

Eutocic 106 55,8

Vacuum 24 12,6

Forceps 10 5,3

Thierry’s spatulas 2,1

Cesarean 46 24,2

Complication

Yes 22 11,6

No 168 88,4

https://doi.org/10.1371/journal.pone.0249942.t001
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Construct validity

Confirmatory Factor Analysis (CFA). To verify the unidimensionality of the original

version of the questionnaire an CFA was performed. The model showed a poor fit (for example

BBMFI = 0.53, BBNI = 0.59, CFI = 0.61 and a RMSEA of 0.11) (Table 2).

Exploratory factor analysis (EFA)

An exploratory factorial analysis was performed on the Spanish sample to check whether mul-

tiple dimensions existed for the W-DEQ-B-Sp in the same way as had been done for the differ-

ent languages for which the W-DEQ-B questionnaire had previously been validated. The value

of the KMO was 0.91, and Bartlett’s test of sphericity significance level was χ2 = 2039.7;

df = 528; p = 0.00001. Using parallel analysis 4 dimensions were identified. The percentage of

variance explained by the 4 dimensions is 59.3%. The indexes for the goodness of fit for the

4-dimension model are shown in Table 3.

The four factors have been defined as ‘Concerns about childbirth and child’, ‘Isolation’,

‘Fear’ and ‘Lack of self-efficacy’.

The variables that configured each factor and the percentage of variation explained for each

of them are shown in Table 4.

Internal consistency and temporal stability

The results of the W-DEQ-B-Sp related to reliability and test-retest temporal stability are

shown in Table 5. A Cronbach’s alpha of 0.93 was obtained for the complete questionnaire and

Table 2. Goodness-of-fit indexes for the confirmatory model W-DEQ-B-Sp.

INDEX VALUE

BBNFI 0.538

BBNFI 0.591

CFI 0.617

GFI 0.937

AGFI 0.928

RMSEA 0.114

Goodness of fit test χ2 = 1707,780; gl = 495; p< 0.0001

Reason for fit χ2/gl = 3,45

BBNFI, Bentler Bonnet Normed Fit Index; BBNNFI, Bentler Bonnet Non-Normed Fit Index; CFI: Comparative Fit

Index; GFI, Goodness of Fit Index; AGFI, Adjusted Goodness of Fit Index; RMSEA, root mean standard error of

approximation; df, degrees of freedom.

https://doi.org/10.1371/journal.pone.0249942.t002

Table 3. Indexes of goodness of fit of the exploratory factor analysis of the model for four dimensions the

W-DEQ-B-Sp.

INDEX VALUE 95% confidence interval

CFI 0.996 0.990–1.016

GFI 0.980 0.976–0.986

AGFI 0.974 0.968–0.982

RMSEA 0.026 0.003–0.042

Goodness of fit test χ2 = 454,014; gl = 402; p< 0.0372

Reason for fit χ2/gl = 1,12

CFI: Comparative Fit Index. GFI: Goodness of Fit Index. AGFI: Adjusted Goodness of Fit Index. RMSEA: Root

Mean Standard Error of Approximation.

https://doi.org/10.1371/journal.pone.0249942.t003
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Table 4. Loading matrix related to the exploratory factor analysis solution.

Item

No.

Description Factor 1 Concerns about childbirth

and child

Factor 2

Isolation

Factor 3

Fear

Factor 4 Lack of self-

efficacy

1 Fantastic .449

2 Frightful .601

3 Lonely .734

4 Strong .485

5 Confident .609

6 Afraid .437

7 Deserted .884

8 Weak .595

9 Safe .498

10 Independent .424

11 Desolate . .334

12 Tense 557

13 Glad .764

14 Proud .859

15 Abandoned .738

16 Composed .569

17 Relaxed .546

18 Happy .667

19 Panic .609

20 Hopelessness .522

21 Longing for the child .658

22 Self-confidence .822

23 Trust .736

24 Pain .686

25 I will behave extremely badly .672

26 I allowed my body to take total control . .424

27 I lost totally control of myself .596

28 Enjoyable .620

29 Natural .769

30 Should be .759

31 Dangerous .770

32 Fantasies that your child die during labour/delivery .541

33 Fantasies that your child will be injured during

labour/delivery

.628

Percent of variance 38,3 7,7 6,9 6,2

https://doi.org/10.1371/journal.pone.0249942.t004

Table 5. W-DEQ-B-Sp Cronbach’s alpha coefficient, omega coefficient and ICC test-retest (n = 155).

Factor Cronbach’s alpha Omega (ω) ICC (CI 95%)

F.1. Concerns about childbirth and child .820 .858 .912 (.879-.936)

F.2. Isolation .779 .889 .792 (.714-.848)

F.3. Fear .884 .902 .907 (.873-.933)

F.4. Lack of self-efficacy .876 .919 .781 (.708-.835)

Total .932 .946 .936 (.912-.953)

ICC: Intraclass correlation coefficient; CI: Confidence interval.

https://doi.org/10.1371/journal.pone.0249942.t005
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the values for all the dimensions oscillated between 0.79 and 0.88. The omega coefficient (ω)

for the complete questionnaire and for each of the factors was above 0.85. ICC analysis demon-

strated that the test–retest reliability was 0.93 (95% confidence interval 0.91–0.53) and this

value was greater than 0.78 for the 4 dimensions.

Discussion

The objective of this study was to adapt the Wijma Delivery Expectancy/Experience Question-

naire (W-DEQ-B) to Spanish and analyze the psychometric properties. It is a questionnaire

consisting of 33 items grouped in one single dimension. The W-DEQ-B was developed by

Wijma and collaborators (1998) to examine the experiences around fear of childbirth after a

birth [32]. It is an adequate instrument to measure feelings, emotions, experiences and fear a

woman has of childbirth after having experienced it. The experiences regarding fear of child-

birth signal what a woman thinks and feels about the birth. Thus the W-DEQ-B is an effective

measurement instrument to permit the determination of attention and additional care that

women might need after birth. Additionally, it enables the detection of psychological needs of

women in the process of transitioning into motherhood.

Regarding the construct validity, the reason for performing a CFA in our study was to

determine the unidimensionality on which the original questionnaire was designed by Wijma

and collaborators [32]. The method used for the CFA was that of generalized least squares,

which is suitable when the items on the questionnaire are of an ordinal nature. The majority of

the indexes of the model analyzed presented a poor fit: BBNFI (Bentler Bonnet Normed Fit

Index), BBNNFI, (Bentler Bonnet Non-Normed Fit Index), CFI (Comparative Fit Index),

RMSEA (Root Mean Square Error of Approximation), and normalized Chi-squared. These

results confirm that the questionnaire is not unidimensional and so it behaves like a multifac-

torial instrument. These findings are similar to other studies done to validate this version [23–

28,47,48].

As a consequence of these results an EFA was performed to test what could be expected of

the model in the Spanish population. The method used for the EFA was to use a classical

implementation of Horn’s Parallel Analysis [40], this model allows the identification of the

true number of dimensions of a questionnaire [40,41,49].

The analysis identified 4 dimensions similar, but not identical, to those identified in other

studies to validate the WDEQ-B [47,48,50].

The reliability of the questionnaire has been analyzed using the internal consistency and

temporal stability (test-retest). The internal consistency was analyzed using Cronbach’s alpha

and the omega coefficient. The Cronbach’s alpha for the complete questionnaire was 0.932

and the values for each of the dimensions was greater than 0.779. Values considered adequate

are those between 0.70 and 0.90 [51,52] and values over 0.90 are considered excellent [53]. The

values obtained in this study have been similar to those obtained in other studies [23–

27,47,48,50].

The omega coefficient (w) also gave adequate values, 0.932 being obtained for the com-

plete questionnaire and 0.859 for all the dimensions. Values over 0.80 are considered ade-

quate [46].

In this study the temporal stability (test-retest) was also analyzed using the intraclass corre-

lation coefficient. From 190 postpartum women participating at the start of the study only 150

completed the questionnaire a second time within 15 days. Values greater than 0.90 are consid-

ered to show excellent agreement and those between 0.71 and 0.90 are considered to show

good agreement [54–56]. In this study the ICC was excellent for the total questionnaire and

for all the dimensions, with the exception of the dimensions 2 and 4, which have obtained
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good agreement (0.792 and 0.781 respectively). No other study has analyzed the temporal sta-

bility, or test-retest.

Limitations

This study has certain limitations, which should be borne in mind. Firstly, the women were

selected consecutively and took part voluntarily in the study, so there may be bias in the selec-

tion. However, a large number of women from various centers in the province of Barcelona

participated and the profile of these women may not be representative to the rest of the

women in the Spanish population, so more research in other areas of Spain is needed. Sec-

ondly, as previous evaluation had not been made, the sensitivity to change could not be ana-

lyzed. In future longitudinal, or post-intervention studies this can be studied.

Conclusions

The findings of the study confirm the results of other studies which have determined tha the

WDEQ-B is multidimensional. 4 dimensions have been identified in the Spanish version of

the questionnaire, the WDEQ-B-Sp, which allow the detection of the psychological needs of

women during the process of transition into motherhood. It is a self-administered question-

naire, which requires little time to complete and has good psychometric properties in terms of

reliability and construct validity. The statistical methods used in this study mean that it adds

solid evidence to support the use of the questionnaire in the Spanish population.

Finally, having this questionnaire will allow the identification of patients with postpartum

fear for the implementation of early interventions to reduce the possibility of developing other

mental illnesses during the postpartum period. Future research on this subject is also needed.
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