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Abstract
The purpose of this study is to report on the validation process of a questionnaire that explores health science students’ attitudes
towards women’s childbirth experiences. This questionnaire can help inform education programs to enhance the quality of
woman-professional interactions, and to improve women’s experiences of childbirth. A standardized procedure for the devel-
opment and validation of the questionnaire included: item development and psychometric pre-validation, Cronbach’s Alpha
coefficient calculation, test–retest and item-total correlation for the reliability analysis. Content validity was undertaken byDelphi
method with sixteen panelists over two rounds. We determined the factor structure and refined and validated the questionnaire
according to the responses of a cohort of 560 students using principal components factor analysis with varimax rotation.
Confirmatory factor analysis was undertaken. A 52-items questionnaire CAVE-st: (acronym for cuestionario de actitudes sobre
vivencias y experiencias en el parto) was developed and validated. The results of the factor analysis finally revealed four latent
dimensions. The questionnaire CAVE-st is a valid and reliable tool to assess health science students’ attitude towards women’s
childbirth experiences. Further work to translate and adapt the instrument in other cultures and languages will be undertaken.
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Background

In the experience of childbirth, aside from women being pro-
vided with insights into objective complications, women’s
perception of the verbal and non-verbal behaviors that health

care providers display impacts on their experience of pregnan-
cy and childbirth (Sorenson & Tschetter, 2010). A growing
body of research reports that inadequate—sometimes disre-
spectful, abusive or even violent— care during pregnancy,
childbirth or the postpartum period are specific risk factors
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for birth-related trauma (Afulani & Moyer, 2019; Meaney
et al., 2016; Sando et al., 2017; Simpson & Catling, 2016).
Many women remember childbirth as an adverse event, be-
tween 10 and 48% recall it as a traumatic event, and 1–6% go
on to develop post-traumatic stress disorder (Beck, 2004; Ford
& Ayers, 2011; Rijnders et al., 2008; Stramrood et al., 2011;
Yildiz et al., 2017); with poor interactions with care providers
identified as a key cause of women’s frustration and psycho-
logical distress (Simpson & Catling, 2016).

While some variables related to women’s negative experi-
ences of childbirth, are often of unknown and unpredictable
etiology, those related to interpersonal interactions with health
professionals are modifiable, and can be improved
(O’Connell, 2019). The potential influence of education pro-
grams challenges perinatal health educators on how to con-
tribute to solving the problem (Stoll et al., 2009; Watanabe
et al., 2012). The matter is that while methods to teach clinical
and technical skills into the physiology and physiopathology
of pregnancy and childbirth are generally straightforward,
how to improve the quality of woman-provider interactions
is less developed.

Some authors have reported the need to include specific
learning in dignity and respect in undergraduate midwifery
programs (Hall & Mitchell, 2016); some others highlighted
the lack of standardized curricula in ethics and professional-
ism in neonatal or maternal-fetal fellowship programs
(Arzuaga & Cummings, 2016; Cummings et al., 2015).
Also, the difficulties that Obstetrics and Gynecology residents
have to identify women’s psychiatric needs (Garbarino et al.,
2019), and the necessity to overcome the barriers in maternal-
child education (Drake, 2016) have been claimed. In the struc-
ture of perinatal education programs the domain ‘Professional
quality’ has to be the basis of other domains, regarding preg-
nancy as normal physical process and advocating and
supporting natural birth (Yin et al., 2018). Graduate and post-
graduate health science students need to acquire clinical skills,
as well as interpersonal skills that include how to provide
empathic, dignified and respectful care with pregnant and
postnatal women (Petit-Steeghs et al., 2019; Warren et al.,
2018).

The need to improve the education and training programs
of future professionals has been pointed out by institutions
like the World Health Organization as a means to improve
perinatal care and reduce obstetric traumas (World Health
Organization, 2015).

The evaluation of the students´ attitude towards childbirth,
can help to know the areas that teaching programs need to
improve in order to promote a better care and a positive child-
birth experience (Downe et al., 2018; Renfrew et al., 2014;
Warren et al., 2018). Current good clinical practice guidelines
for quality maternal and neonatal care, together with the au-
thors´ clinical experience, have been used to define the atti-
tudes that perinatal educational programs should promote in

the students as future delivery-room-professionals: a combi-
nation of clinical knowledge and skills with interpersonal and
cultural competence, aimed at optimizing biological, psycho-
logical and psychosocial processes, strengthening women’s
capabilities and using medical interventions only when indi-
cated (Renfrew et al., 2014).

The aim of this study was to report on the validation pro-
cess of a questionnaire to explore graduate and postgraduate
health sciences students (nursing, midwifery, obstetrics, pae-
diatrics, etc) attitudes towards women’s childbirth experi-
ences. The questionnaire will become an useful tool to identify
which areas of psychosocial care need to be improved in the
perinatal syllabus, to promote better care for women at child-
birth. Also, it will help to evaluate the effectiveness of any
educational intervention.

Methodology

For the development and validation of the questionnaire we
have followed five consecutive steps. Firstly, the tool was
conceptualized and the initial selection of the items was made.
In the second phase, a group of independent experts evaluated
the relevance, clarity and coherence of the items to purify the
questionnaire using the Delphi methodology. In the third
phase, a pilot test was carried out in a group of students in
order to identify either formal or conceptual difficulties. In the
fourth phase, the psychometric evaluation of the scale was
carried out and the questionnaire was refined. Finally, in the
fifth phase, an exploratory and confirmatory factor analysis
was carried out. Figure 1 shows the flow diagram for the
development and validation process of the questionnaire.

Questionnaire Development

As there was no existing questionnaire in this area, we
consulted with academics and clinicians from various
European universities (Spain, Iceland, Lithuania, Portugal,
Turkey and UK) and fields, such as nursing, midwifery, psy-
chology, anthropology, medicine and perinatal care. They/the
group proposed a total of 100 items for the new instrument.
These items were considered to define the attitudes that peri-
natal students should have at the end of their programs as
future delivery-room-professionals. The selection of items
was based on current published literature, best practice guide-
lines in childbirth care (Downe et al., 2018; Renfrew et al.,
2014; Warren et al., 2018; World Health Organization, 2015),
and experts’ professional and academic backgrounds. Firstly,
a series of brainstorming e-mails were exchanged to add, re-
move, discuss or change the items. Also, two virtual meetings
were held to complete the list of one-hundred items.

The items covered the cognitive, behavioral, and affective
components of students´ attitudes towards childbirth,
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corresponding to some of these previously proposed key cat-
egories: cognitions (knowledge about care and attention dur-
ing normal childbirth, beliefs about pain during delivery, pri-
orities related to fetal and maternal health balance, ability to
identify birth-related trauma), behaviors (authority distribu-
tion in the delivery-room, support during delivery, profession-
al interactions with laboring women including authorization to
intervene, respecting women’s decisions, respecting women’s
physiology and the need to identify oneself as a student), and
emotions (feelings towards the mother during labour, and to-
wards normal childbirth or obstetric trauma).

Delphi Method

A consensus Delphi approach was used to validate the 100-
items-questionnaire (Jones & Hunter, 1995; Murphy et al.,
1998). A different panel of experts from multi-professional
backgrounds were appointed to analyze the coherence, clarity
and relevance of the proposed items, and to suggest other
relevant items that had not been considered. The panel com-
prised sixteen professionals, including psychiatrists, psychol-
ogists, nurses, midwives and gynaecologists, who were of
different ages, and from different regions of Spain. All the
professionals had a teaching or clinical profile, or both, and
all were professionally active.

An online questionnaire was developed, with experts asked
to rate all the initial items (n = 100) using 5 point Likert scales
of strongly disagree/not relevant at all, disagree/not relevant,
neutral, agree/relevant, strongly agree/very much relevant.
Two rounds of anonymous questionnaires were shared; after
the first round, information was provided on the overall re-
sults, with experts then asked to rate the list of questions again.
Any item which received 80% agreement for coherence, clar-
ity and relevance were retained. In both rounds the experts
were allowed to add any comment regarding either the items
or the questionnaire. Content validity index was calculated for

individual items and for the scale (available as supplementary
file 1).

Pilot Study

Further means to assess the clarity of the questions and ques-
tionnaire instructions was also undertaken, with an on-line
version of the questionnaire tested on a small group of stu-
dents (n = 30). The students were asked to complete the ques-
tionnaire and give us written feed-back about the understand-
ability of the items. Theywere encouraged to comment on any
aspects regarding either the design of the questionnaire or its
content.

Psychometric Assessment and Refinement of the
Scale

Once the questionnaire prototype was completed, the next step
was a field test with a larger sample group. All the final-cycle
students of the degree in medicine at the University of Malaga
(N = 560) were invited to participate via an internet link to the
questionnaire. The Cronbach’s alpha and Gutman’s split-half
coefficients were used to measure the internal consistency of
the scoring of the questionnaire. The ceiling and floor effects
were checked, and the items that reduced the overall consis-
tency were excluded. The reliability of the instrument was
undertaken inviting the students to complete the online ques-
tionnaire twice, at 14 days apart, and the intraclass correlation
index was calculated.

Exploratory and Confirmatory Factorial Analysis

The Kaisser-Meyer-Olkin (KMO) test and the Barlett’s test of
sphericity were performed to assess the adequacy of an ex-
ploratory factor analysis. An exploratory first- and second-
order factor analysis were then conducted using the analysis

Fig. 1 Flow diagram for
development and validation of
CAVE st
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of the principal components of the scale, and the Varimax
rotation method was used to identify latent factors that ex-
plained the observed variance. Structural Equation
Modelling (SEM) analyses with correlated factors were tested
using the maximum likelihood robust estimator. Four fit indi-
ces were selected a priori to assess model fit: comparative fit
index (CFI), Tucker-Lewis index (TLI), Standardized Root
Mean Square (SRMS), and Root Mean Square error of
Approximation (RMSEA). Acceptable model fit was defined
by a CFI ≥ .90, Tucker–Lewis index ≥.90, SRMR or RMSEA
values ≤.08 (Bentler, 1990),(Hu & Bentler, 1999). Based on
these criteria, the best fitting final model was selected.

Ethics

Prior authorization to issue the questionnaire to students was
obtained from the ethics committee at Comité de Ética de de la
Investigación de la provincial de Málaga (Code CAVE-st-
001–2020). When opening the link to the questionnaire, par-
ticipants were provided with information about the aims and
purpose of the study, and how privacy, anonymity, and con-
fidentiality was ensured. Participants were asked to check a
box to indicate their consent to participate.

Results

The results will be described below.

Outcomes from the Delphi Method

Among the group of sixteen experts that took part in the
Delphi method, there were twelve women (75%), and four
men. (25%) Six of them were midwives (37.5%), while two
were nurses (12.5%), five obstetricians (41.6%), two psychol-
ogists (12.5%), and one psychiatrist (6.2%). Eleven had active
clinical practice in maternity hospitals (68.7%), and one in
primary care (6.2%), while four of them were university
teachers (25%). During the first round sixteen items were
eliminated as they were not considered relevant, clear or co-
herent by ≥80% of the experts. The average levels of agree-
ment were 80.6% for clarity, 81.6% for relevance, and 93.5%
for coherence in first round. In the second round the agree-
ment was 81.0% for clarity, 89.7% for relevance, and 93.7%
for coherence. After the second round, seven more items that
did not reach at least an 80% of agreement among the experts,
were eliminated, and also, the wording of a further four were
improved as per the experts’ recommendations. Finally, a set
of 77 items was obtained. The overall Scale CVI agreement
was .88 for clarity, .94 for relevance and .94 for coherence.
Supplementary file 1 shows the S-CVI and I-CVI scores.

Outcomes from the Pilot Study

In order to detect problems of interpretation of the prototype
and to assess the understanding of the questions and the in-
cluded instructions, an online version was piloted with 30
participants (students). Overall feedback was very positive
regarding the length and wording of the items, and no com-
prehension problems were reported.

Psychometric Assessment

The prototype was issued to a sample of 560 students, of
whom 483 completed the questionnaire (response rate of
86.25%). The average age of the students was 23.9 years,
ranging from 23 to 37 year-old (SD = 2.0), most of them were
women (71.5%) and only seven of them had been pregnant
and had children. The internal consistency of the 77-item pro-
totype obtained a Cronbach’s alpha of .80 and a Gutman’s
split half coefficient of .72. The item reduction was driven
based on statistical criteria, in order to increase consistency
(alpha) and parsimony, by eliminating the items that clearly
reduced alpha, so that we got a more parsimonious tool with a
more manageable number of items. Analysis of the correla-
tions between the items and the overall score produced a final
52-item scale, called CAVE-st (acronym for cuestionario de
actitudes sobre vivencias y experiencias en el parto), with an
improved Cronbach’s alpha of .89.

The final 52-item version of CAVE-st asked participants to
rate their agreement between 1 (completely disagree) and 5
(completely agree) to positively framed questions (item 4, 9,
11–15, 17, 20, 21, 24–45, 49, 51, 52) and between 1
(completely agree) and 5 (completely disagree) to negatively
framed questions (item 1–3, 5–8, 10, 16, 18, 19, 22, 23, 46–
48, 50). The final CAVE-st score ranges between 52 and 260.

The mean, median and mode scores, the standard deviation
and 25th, 50th and 75th percentiles from the sample have been
included as supplementary material (file-2). We did not find
differences according to the age or gender of respondents.

Finally, the test-retest reliability was assessed in a sample
of 60 students with a further copy of the questionnaire com-
pleted two weeks after it was first completed. A Spearman
correlation index r = .73, p < .001 and a significant intraclass
correlation coefficient r = .86, p < .001 confirmed its
reliability.

Factorial Analysis

The Kaiser-Meyer-Olkin measure was .86 and the Bartlett’s
test of sphericity was favourable (X2 (1326, N = 52) =
9525.73, p < .001). The exploratory factory analysis initially
revealed sixteen components that explained 63.67% of the
variance (supplementary file-2, Table 1). While one of the
components (Component 1) explained 19.46% of the total
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variance, the rest of the 15 components ranged between 6.4%
and 1.8%. Tables showing the proportion of the total variance
explained by each main component, the distribution of items
and their saturation in each component have been included as
supplementary material (Supplementary file-2, Tables 1 and
2). Components 1 to 16 were defined by a different number of
items, with the range from 1 to 8 items. It worth’s mentioning
that components 15 and 16 only included 1 item each. In
component 15 the item assessed the role of birth trauma as a
risk factor for breastfeeding difficulties, in component 16, the
item assessed student’s attitudes towards continuous
cardiotocography during normal childbirth. After the analysis,
and following logical and clinical criteria, these single items
from components 15 and 16, were added to components 7 and
11 respectively, in which they also showed acceptable satura-
tion coefficients.

In order to put a structure on the pattern of covariance
between these fourteen first-order factors and to explain the
covariance in a more parsimonious way with fewer parame-
ters, we hypothesized that some other higher order factors
accounted for the pattern of relations between the first-order
factors, performing a second-order exploratory factor analysis.
The Kaiser-Meyer-Olkin statistic in this case was .85 and the
Bartlett’s test of sphericity was also favorable for the EFA (X2

(91, N = 16) = 1750.81, p < .001). We found that four latent
second-order factors accounted for the 57.5% of the total var-
iance as it is shown in Table 1. The scree plot, the distribution
of items in each second order latent factor, the saturation co-
efficients, and the main statistics for their scores are available
as supplementary material (file-2, Tables 3–4 and Fig. 2).
According to their items composition the four factors were
related to students´ opinion about the main obstacles for a

Table 1 Second order
exploratory factor analysis Initial Eigenvalues Rotation sums of squared loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %

L 1 4,5 31,9 31,9 2,7 19,3 19,3

L 2 1,4 9,8 41,6 1,9 13,9 33,1

L 3 1,2 8,3 49,9 1,9 13,5 46,7

L 4 1,1 7,6 57,5 1,5 10,8 57,5

L1, obstacles for a positive childbirth; L2, interpersonal Interaction; L3, women’s needs; L4, authority distribu-
tion during childbirth

Table 2 Structural equation
model indices Fit statistic Value Description

Likelihood ratio

chi2_ms(61) 78.73 model vs. saturated

p>chi2 .06

Population error

RMSEA .04

90% CI [.00–.06]

Root mean squared error of approximation

p close .64 Probability RMSEA <= 0.05

Information criteria

AIC 8779.95 Akaike’s information criterion

BIC 8956.84 Bayesian information criterion

Baseline comparison

CFI .94 Comparative fit index

TLI .92 Tucker-Lewis index

Size of residuals

SRMR .05 Standardized root mean squared residual

CD .96 Coefficient of determination

RMSEA, root mean squared error of approximation; SRMR, standardized root mean square residual; CFI,
Comparative fit index; AIC,Akaike’s information criterion; TLI, Tucker-Lewis index; BIC,Bayesian information
criterion; SRMR, Standardized root mean squared residual; CD, Coefficient of determination
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positive childbirth experience (L1), interpersonal Interactions
during childbirth (L2), opinion about women’s needs (L3),
and authority distribution during childbirth (L4).

L1 comprises 22 items, and explores the position of the
student about some possibly perceived barriers for a positive
childbirth. It assesses the students’ knowledge and opinion
about the issues that could prevent childbirth from becoming
a positive experience, such as poor obstetric or neonatal out-
comes, medical complications, women’s physical and mental
health status, psychosocial risk factors, as well as the student’s
ability to identify potentially traumatic situations. L2 has 11
items, and gathers information about Interpersonal interaction.
It explores the students´ thoughts about her direct interaction
with the women at childbirth, the need to ask for her consent to
perform any intervention, to properly empathize with women

and to identify themselves as students. L3 factor comprises 9
items and it gathers the information on the student’s posi-
tion regarding the needs that women can have during child-
birth. Specifically, it explores their opinion about women’s
expectations, the need for accompaniment, as well as the
importance of attending some other cultural or emotional
needs. This factor includes a question regarding the influ-
ence of birth experience for an adequate establishment of
breastfeeding. Finally, L4 has 10 items and it gathers infor-
mation about the distribution of authority during childbirth.
It explores the authoritarian bias received in their training,
assessing the students’ knowledge and beliefs about the
medicalization of delivery care, obstetric violence, and
their ability to adequately prioritize care needs in the deliv-
ery room.

Fig. 2 Structural equation model.
Factor 1, Psychosocial Factors;
Factor 2, Women´s
empowerment; Factor 3, Role
identity; Factor 4, Complications;
Factor 5, Unexpected outcomes;
Factor 6, Women´s expectations;
Factor 7, Obstetric Trauma;
Factor 8, Accompaniment; Factor
9, Empathy; Factor 10, Decision
making; Factor 11,
Medicalization; Factor 12,
Commitment; Factor 13, Respect;
Factor 14, Clinical priorities; L1,
obstacles for a positive childbirth;
L2, interpersonal Interaction ; L3,
women´s needs; L4, authority
distribution during childbirth
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The confirmatory factor analysis was performed, and the
structural equation modelling analyses confirmed the good-
ness of fit of this four-factors model as shown in Table 2.
The model was represented as shown in Fig. 2.

We did not find differences in scores according to the gen-
der of the students, with the exception of L3 in which women
scored significantly higher (M= 37.1, SD = 3.3) than men
(M= 35.3.5, SD= 4.1), t (154) = −2.71, p = .05.

Discussion

This article describes the development and validation process-
es of CAVE-st, an instrument designed to measure health
sciences students’ attitudes towards childbirth. CAVE-st re-
sulted in a 52-item questionnaire that were related to four
major dimensions: Students´ knowledge and opinion about
what are the main obstacles for a positive experience (L1),
development of interpersonal Interaction during childbirth
(L2), opinion about women’s needs (L3), and authority distri-
bution during childbirth (L4). Structural model analysis has
been performed showing the goodness of fit of the model. The
evaluation of these components allows to know the attitude
that students show towards childbirth, highlighting the suit-
ability of the training received. The psychometric analyses
revealed that CAVE-st is a reliable and valid tool to use in
health science academic contexts.

Students´ awareness of the main obstacles for a humanized
childbirth (L1), is a critical point to start taking into account
values such as woman’s emotional state, beliefs, sense of dig-
nity and autonomy in their future professional practice, in
order to achieve the goal of promoting a positive childbirth
experience (Behruzi, Hatem, Fraser, et al., 2010a; Wagner,
2001). A number of studies have been published in the last
decade that explore incorporating specific competencies or
pedagogical interventions in medical, nursing or midwifery
study programs (Arzuaga & Cummings, 2016; Cooksey,
2010; Cummings et al., 2015; Daboval et al., 2014, 2019;
Drake, 2016; Garbarino et al., 2019; Hall & Mitchell, 2016;
Persson et al., 2018; Pilkenton et al., 2015; Shakartzi et al.,
2018; Thompson et al., 2019; Yin et al., 2018). Most of these
studies are surveys conducted among education experts and
program directors, with particular attention to training needs
in relation to dignity, respect (Hall & Mitchell, 2016; Yin
et al., 2018) and perinatal mental health (Garbarino et al.,
2019). The quality of the interpersonal interaction with wom-
en at childbirth is another of the main factors included in
CAVE-st (L2). Poor interpersonal interaction has been pre-
sented as one of the main risk factors for posttraumatic stress
disorder after childbirth (Fenech & Thomson, 2014), being
advisable the inclusion in the perinatal training programs of
competencies regarding the development of personal agency
skills, persuasive and convincing communication skills,

debate and discussion skills and reflexive practice as critical
educational contents (Thompson et al., 2019). On the other
hand, knowing to what extent the students are prepared to
meet the expectations and cultural needs of women at child-
birth (L3) highlights the possible effectiveness of training pro-
grams in the development of women centered maternities
(Cooksey, 2010). Finally, some studies have shown that in
situations where the needs and demands of the patients do
not fit the biomedical model of disease (Dumit, 2006;
Werner & Malterud, 2003) the relationship becomes more
difficult. When childbearing women want care or decline care
that is not aligned with the recommendations of their care
provider, this can cause tension, but women retain the right
to respectful care. Students must know that they have to show
respect to women’s decisions, and concern for their expecta-
tions, without imposing their criteria (L4).

The CAVE-st questionnaire that we have developed and
validated could be an useful tool to identify specific dimen-
sions to target during the training, and a method to assess
students’ learning. It could also be useful to reveal educational
needs in offering women individualized attention (Leon-
Larios et al., 2019), the meta-cognitive skills needed for effec-
tive communication (van Dinter-Douma et al., 2018), or the
benefits of deepening the acquisition of reflective skills that
could help students to be aware of their implicit knowledge
and develop critical skills for decision-making (Kool et al.,
2019). Self-reflection is essential to develop effective commu-
nication skills in challenging clinical situations, being an in-
herent component of learning from experience (Janssen et al.,
2008). CAVE-st may also be useful to assess students’ per-
ception of risk in perinatal scenarios. Student’s perception of
risk or safety of the clinical situation can differ from the per-
spective of the woman, and also from other members of the
care team. This is largely due to assessments being based on
subjective, rather than objective and measurable indicators (de
Melo-Martín & Intemann, 2012). How students complete the
questionnaire could thereby help to highlight how they value
the need for implicit communication in determining the risks
or certainties perceived by others (Lee et al., 2019) and the
awareness of their own emotional responses. Also, our tool
has the advantage of including the theoretical and practical
aspects of birth related trauma and perinatal mental health
(Coates & Foureur, 2019; Garbarino et al., 2019; Hauck
et al., 2015; Higgins et al., 2016; Noonan et al., 2018).

During labour and birth, humanity and compassion are
essential elements of a woman’s care, and especially in cases
with complications (Berg, 2005). Many factors can hinder
professionals’ providing person-centred care (Behruzi,
Hatem, Goulet, et al., 2010b) such as the need to protect the
safety of the mother and the foetus, irrespective of a woman’s
preferred birthing choices. Efforts should be aimed at foster-
ing environments in which, in addition to pursuing the best
possible obstetric and perinatal outcomes, women feel in
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control of the situation, safe and respected (Fontein-Kuipers
et al., 2018) For this purpose, CAVE-st may be an useful tool.

According to the results of the survey, we have learned that
issues like taking women’s opinions into account in the
decision-making process during childbirth, knowing how to
prioritize maternal and fetal needs in the delivery room, and
avoiding unnecessary medicalization of labor, are some of the
goals that our perinatal educational program needs to address.
The tool that we have developed can be used either prospec-
tively to learn about the specific needs of the students that
access perinatal education programs or retrospectively to eval-
uate the attitudes of students who finish their perinatal pro-
gram, in order to know the aspects that need to be improved to
promote a more positive attitude towards childbirth. Also, it
could also be useful to objectively evaluate the effect of a
training interventions on the students´ attitudes.

Limitations and Strengths

Some limitations need to be considered. First, as this is the
first instrument to assess students’ attitudes towards child-
birth, we could not compare our results with any other pub-
lished results. Second, the validation was based on the re-
sponses of a limited homogenous sample of medical students,
rather than wider health science students which may have
weakened the reported psychometric properties. Future as-
sessments in larger samples including nursing and midwifery
students will improve validation results.

The strengths are that the development and validation of
CAVE-st followed systematic and standard procedures, with a
Delphi consensus and three different assessments undertaken.
The collaboration with international and multidisciplinary ac-
ademics in the design and execution of this study also
strengthens our findings.

Conclusions

This study provides detailed insights into the development and
psychometric properties of the Cave-st questionnaire. Cave-st
is the first questionnaire to assess health science students’
attitudes of key factors that can impact on women’s birth
experiences. The results show that Cave-st is a valid and reli-
able tool and further work is planned to adapt and apply the
instrument in other populations to capture international evi-
dence. Cave-st can help identify what dimensions need to be
integrated and reinforced in perinatal training programs, to
compare variations in different pre-registration programs and
in different settings, and ultimately to help design optimum
training programs to improve women’s experience of child-
birth, and to avoid birth related trauma.
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