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Development and validation of a new tool to

measure Iranian pregnant women’s empowerment
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ABSTRACT Empowering pregnant women improves their health and reduces maternal mortality, but there is a lack
of suitable tools to measure women’s empowerment in some cultures. This study aimed to design and validate a
questionnaire for measuring the dimensions of empowerment among Iranian pregnant women. After a literature
review, and face and content validity testing, a 38-item questionnaire was developed and tested on a sample
of 161 pregnant women. Factor analysis grouped the items into 3 subscales: educational empowerment (e.g.
prenatal training), autonomy (e.g. financial independency and mental ability) and sociopolitical empowerment
(e.g. involvement in social and political activities). Criterion validity testing showed a strong positive correlation
of the total scale and subscales scores with the Kameda and the Spritzer empowerment scales. Cronbach alpha
was 0.92 for total empowerment. A total of 32 items remained in the Self-Structured Pregnancy Empowerment
Questionnaire, which is a valid new tool to measure the dimensions of pregnant women’s empowerment.

Développement et validation d’'un nouvel outil pour mesurer 'autonomisation des femmes enceintes
iraniennes

RESUME L'autonomisation des femmes enceintes améliore leur santé et réduit la mortalité maternelle, mais il manque
des outils adaptés pour mesurer I'autonomisation des femmes dans certaines cultures. La présente étude visait a
concevoir et valider un questionnaire pour mesurer les dimensions d’autonomisation chez des femmes enceintes
iraniennes. Apres un examen de la littérature et le test de la validité apparente et de la validité de contenu, un
questionnaire en 38 items a été élaboré et testé sur un échantillon de 161 femmes enceintes. Une analyse factorielle a
regroupé les items en trois sous-échelles : 'autonomisation parlaformation (ex. : laformation prénatale), I'autonomie
(ex. : Iindépendance financiere et les aptitudes intellectuelles) et I'autonomisation sociopolitique (ex. : I'implication
dans les activités sociales et politiques). Le test de la validité des criteres a révélé une forte corrélation positive entre
les scores de I'échelle totale et des sous-échelles avec les échelles d’autonomisation de Kameda et de Spritzer. Le
coefficient alpha de Cronbach était de 0,92 pour 'autonomisation totale. Au total, 32 items ont été conservés dans le
Self-Structured Pregnancy Empowerment Questionnaire (Questionnaire autostructuré d’autonomisation des femmes
enceintes), qui est un nouvel outil valable pour mesurer les dimensions d’autonomisation des femmes enceintes.
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Introduction

Empowerment of women during preg-
nancy gives them control over their own
care and health (1) and teaches moth-
ers the necessary skills to handle their
pregnancy. These knowledge and skills
can help them with their parenting skills
in the future (2). Measuring empow-
erment is a difficult task, however, as
empowerment is an internal and hidden
attribute that is determined by several
important variables, such as culture, re-
ligion and the educational and financial
status of the mother and her family (3).
Therefore, empowerment needs to be
assessed through measurable factors
such as education, financial stability
and decision-making power (4). Fur-
thermore, women can be empowered
in many ways and in different fields of
their life. The common dimensions of
women's empowerment which have
been evaluated include financial, social,
cultural, legal, political, psychological
and family, which cover some of the
key terms used to define empowerment
such as option, control, power and
choice (5-7). Some researchers have
measured empowerment with tools
based on a small number of questions
which evaluate only one or two aspects
of empowerment (8-10). Meanwhile,
different dimensions of empowerment
may be conceptualized differently de-
pending on the context (4,5). Despite
the availability of numerous tools to
measure women'’s empowerment, it
is still a challenge to find tools that are
appropriate for the experiences and cul-
ture of each target population (11,12).

The maternal mortality ratio
(MMR) in the Islamic Republic of
Iran has remained steady in the last 3
years (2012-15) (13). There is some
evidence that the MMR in certain
developing countries can be reduced
via the promotion of women’s em-
powerment during pregnancy (8). To
achieve this goal, we need to be able
to measure mothers’” empowerment
and then to recognize and empower

this vulnerable population with related
training and educational programmes
during pregnancy. No study has been
done in the Islamic Republic of Iran to
measure empowerment among preg-
nant women. Kameda and Shimada
developed and validated a tool to evalu-
ate prenatal training empowerment
(14). Their study, however, evaluated
psychological empowerment and was
not able to measure other dimensions
of empowerment during pregnancy.
Considering the importance of reduc-
ing the MMR, improving empower-
ment among pregnant women and the
lack of suitable tools for measurement
of empowerment among pregnant
women in our culture, the present study
was conducted to design and validate
a tool for measuring the dimensions of
empowerment among Iranian pregnant

women.

Methods and results

Study design
This study was performed in 3 phases.

In the first phase, a questionnaire was
developed with items covering social,
cultural, economic, educational and
political empowerment. During the sec-
ond phase, the face and content validity
of the tool were evaluated. In the third
phase, the construct validity, criterion
validity and internal consistency reliabil-
ity of the tool were evaluated. Permis-
sion for this study was issued by the
research committee and regional com-
mittee of ethics in Mashhad University
of Medical Sciences, 25 January 2014.

Questionnaire development

To develop the tool, we used the 8
steps of the DeVellis scale development
method. The first step was to define
what the researcher intends to measure,
in this case women'’s empowerment
during pregnancy:. The next steps were
the generation of an item pool via a
literature search and determination of
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the response format using a 4-point
Likert scale (steps 2 and 3) (15).

The inclusion criteria for select-
ing articles for the literature review
for this study were all full-text papers
that measured empowerment among
Iranian women and were published
in English or Persian languages in the
last 20 years. The data were collected
through databanks, including those of
Elsevier, Science Direct and PubMed
and Iranian data banks such as Civilica,
SID and Magiran. The MeSH terms
and keywords used for selecting pa-
pers in this study were as follows: “scale
development’”, “empowerment”, “meas-
urement”, “psychometric properties’,
“women’s empowering”, “women’s em-
powerment”, “Iran”. The studies were
assessed for methodological quality us-
ing a critical appraisal framework (16)
and poor quality studies were excluded.
From the total of 1281 papers and arti-
cles identified, 103 related to empower-
ment during pregnancy were reviewed.
Of these papers 92 did not measure
the dimensions of empowerment and
finally 11 articles that measured dimen-
sions of empowerment among Iranian
women were selected for the study. A
brief description of the findings of the
studies and their methods for measur-

ing empowerment in women is pro-
vided in Table 1.

Although the social, cultural, eco-
nomic and political dimensions of the
tool were covered by the literature re-
view, no published data were found
regarding the measurement of the edu-
cational dimension of empowerment
during pregnancy. To develop a ques-
tionnaire to measure this dimension, we
sought help from reproductive health
professionals and experts in the Islamic
Republic of Iran. After adding the edu-
cational items to the questionnaire, the
item pool was reviewed (step 4 of DeV-
ellis’s scale development method). This
extensive literature review resulted in a
pool of 64 items.
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Face and content validity
testing

To measure the validity of the included
items (step S of DeVellis's method),
face and content validity were evaluated.

Face validity

Face validity was assessed using both
qualitative and quantitative methods. In
the qualitative phase a sample of the tar-
get population were asked to give their
feedback on the difficulty, relevance
and ambiguity of questionnaire items
(17). Items were corrected based on
the feedback from a sample of 10 nul-
liparous women.

In the quantitative phase, impact
testing was applied to determine the
importance of each phrase. Twelve spe-
cialists rated each item on a S-point Lik-
ert scale (very highly important, highly
important, important, less important
and not important), scored from 1 to 5.
If the resulting impact score was < 1.5
that phrase was kept and selected for the
next step; otherwise it was deleted (17).
Finally, the researchers corrected the
writing style and logic of the sentences
for the questionnaire items.

Actotal of 7 items were deleted at the
face validity stage

Content validity

The content validity was assessed by
calculation of the content validity ra-
tio (CVR) and content validity index
(CVI). For this phase, the items were
forwarded to 20 reproductive health
professionals and empowerment schol-
ars; 12 of the specialists completed the
questionnaire.

To calculate CVR, the experts were
requested to specify whether each item
was necessary for operating a concept
in a set of items or not. Also, they were
requested to score each item on a scale
of 1 to 3, ranging from “not necessary”,
“useful but not essential” to “essential’”.
Lawshe’s CVR formula was used: CVR
= (Ne - N/2)/(N/2), in which Ne is
the number of panellists indicating “es-
sential” and N is the total number of

panellists. The numeric value of CVR
is determined by Lawshe’s table (based
on the number of evaluators i.e. 0.56 for
12 persons). In this study if the result
was higher than 0.56 and it was consid-
ered to be necessary, the question was
kept (18).

The CVIdeterminedthatonly I item
lacked inter-rater proportion agreement
about its relevance to the instrument
as a whole (19). Questionnaire items
rating is typically on a 4-point ordinal
scale: 1 = not relevant, 2 = somewhat
relevant, 3 = quite relevant, 4 = highly
relevant. The formulais calculated as fol-
lows: (number of experts agreed about
an item with 3 and 4 points)/(total
number of experts) (20). In this study,
items with CVT higher than 0.79 were
considered as appropriate, and items
rated 0.70-0.79 were corrected. Items
with CVI < 0.7 were excluded (21).
The average CVI was 91.3%, which was
calculated using the formula: (sum of
CVI)/(total number of items) (20).

A further 19 items were deleted at
the content validity stage. Finally 38
items remained in the Persian-language
Self-Structured Pregnancy Empower-
ment Questionnaire (SSPEQ).

Construct and criterion

validity testing

For the 6th step, the 38-item SSPEQ
was administered to a sample of moth-
ers and then the construct and criterion
validity of the questionnaire were exam-
ined in the 7th step.

Sampling
To calculate the sample size for this
phase of the study, pilot sampling was
conducted and data were obtained
from 20 women who were randomly
selected from urban health centres. An
estimation was made of the correla-
tion of the SSPEQ with other standard
questionnaires. Considering a = 0.05
and f = 0.2, a minimum sample size was
estimated to be 141 women.

The questionnaire was then assessed
in a cross-sectional study conducted
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on nulliparous pregnant mothers or
mothers who had delivered their babies
during the last 2 months in Gorgan city,
which is in the centre of Golestan prov-
ince in the north-west of the Islamic Re-
public of Iran. The inclusion criteria for
the study were ability to read and write
and agreement to participate. Multipara
and high-risk pregnant women were
excluded from the study. Because of
the importance of maximum variation
for samples, randomized cluster sam-
pling was used to select health centres.
Private, educational, and government
health centres were included in the
study.

We approached 180 nulliparous
mothers, selected via random cluster
sampling. After exclusion of 19 women
(10.3%) who did not wish to partici-
pate, 161 mothers completed the ques-
tionnaires.

All ethical considerations were
taken into account, such as voluntary
participation of mothers after they had
been given full information about the
purpose of the study, guarantees about
the confidentiality of the data and writ-
ten consent for participation.

Procedure

The SSPEQ was presented as a self-
reporting questionnaire to the moth-
ers. The questionnaire had 2 parts:
sociodemographic information
[maternal age, gravidity, marriage age,
literacy, length of marriage, unwanted
pregnancy, family size, ethnicity, job, liv-
ing status (own or rent house) ] and the
38 scale items. It was completed by the
161 selected pregnant women over a
3-month period in 2014. The data were
entered into SPSS, version 16 software
for analysis. A great majority of pregnant
mothers (92.5%) were primigravidae
and most of them (87.0%) lived inde-
pendently with their husbands (Table

2).
Construct validity testing

Construct validity is the degree to which
an instrument measures the construct it
is intended to measure (18). To assess
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Table 2 Demographic characteristics of the survey sample of mothers (n =161)

Variable

Age (years)
Age at marriage (years)
Duration of marriage (years)

Family size

Ethnicity
Fars
Indigenous
Sistani
Turkman
Other
Literacy
High
Intermediate
Low
Occupation
Housewife
Employee
Pregnancy planning
Wanted pregnancy

Unwanted pregnancy

Value
Mean (SD) Range
25.8 (4.79) 15-40
2213 (4.46) 12-39
2.89(1.76) 1-8
2.28(0.86) 2-7
No. %
113 70.2
21 13.0
16 9.9
6 3.7
3.2
63 39.1
62 38.5
36 223
129 80.1
32 19.9
147 91.3
14 8.7

SD = standard deviation.

the construct validity, exploratory factor

analysis was used (7th step of DeVellis’s
method).

The results of exploratory factor
analysis together with the varimax
rotation method and Kaiser normali-
zation showed that the Bartlett test of
sphericity was significant. So, spheric-
ity was rejected (x* = 4.394, P < 0.001).
The Kaiser-Meyer—Olkin measure of
sampling for this set of variables was
0.864, which showed the adequacy
of the sample size for factor analysis
(22). To reduce the number of factors,
eigenvalues were used (eigenvalue >
1) and S items (1,2,8,9,13) with factor
loading < 4.0 were excluded. Therefore,
the explanatory factor analysis covered
33 out of 38 items.

Factor analysis classified the items
in the questionnaire into 3 groups. As
can be seen in Table 3, items 2438,
associated with prenatal training, were

covered under the 1st group which was
called “educational empowerment”.
Items 13-18, related to financial in-
dependency, and items 12, 19 and 20,
related to mental ability, were covered
under the 2nd group which was termed
“autonomy”. Finally, items 3-7 and 10,
related to social empowerment, plus
3 items from political empowerment,
were covered under the 3rd group called
“sociopolitical empowerment”. The 3
factors extracted from factor analysis of
variance explained a total of 62.5% of
the variance.

Criterion validity testing

To evaluate the criterion validity, the
Kameda pregnancy empowerment
scale and the Spritzer psychological
empowerment scale were used as gold
standards (14,23). The validated, Per-
sian-language versions of the tools were
used. Spearman correlation coefhcients
of the SSPEQ scores with the scores

of the Spritzer and Kameda scales
were evaluated using PASS software.
The results indicated that there was a
strong positive correlation between the
SSPEQ total scale and subscales scores
and the Spritzer and Kameda scales.
A summary of the results is shown in

Table 4.

Reliability

To evaluate internal consistency, Cron-
bach a coefhicient was calculated for
all scales and subscales. The minimum
accepted Cronbach reliability value
for sociopsychological scales is consid-
ered to be 0.7 (24). The Cronbach a
coefficients were 0.74 for the subscale
sociopolitical empowerment, 0.97 for
educational empowerment, 0.85 for
economic empowerment and 0.92
for total empowerment (Table 3).
To increase the internal consistency
of the items, the correlation between
each item and the total items was evalu-
ated and invalid items were excluded
(22). After excluding 1 item, a total of
32 items remained and the 8th step of
DeVellis's scale development method
was completed.

Discussion

The present tool evaluated the

sociopolitical, autonomy and educa-
tional dimensions of empowerment
using a 32-item questionnaire. The
average content validity of the SSPEQ
was 0.913, which is higher than the ac-
ceptable value of 0.90 (25). Cronbach
a coefhicient for the total scale was 0.92
and above 0.7 for all of the subscales.
Many researchers have used the same
statistical approach and their values are
consistent with our results (14,23,26).

In the present study, factor analysis
for construct validity was considered as
a necessary step to create the tool (15).
Some researchers also used this method
for construct validity analysis (14,24).
For adequate sampling for factor analy-
sis, the Kaiser—Meyer—Olkin value of
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Table 3 Factor loading of the women’s empowerment items in the Self-Structured Pregnancy Empowerment Questionnaire
among pregnant women (n =161)

Dimension of empowerment/item Factor loadings
Factor1 Factor 2 Factor 3

Social relationships
1 I negotiate with others very well 0.232 0.311 0.144
2 | can persuade others to do what | want 0.253 0.324 0.192
3 | connect with other people very well 0.261 0.150 0.401
4 | am aware of my society’s problems -0.017 0.015 0.564
5 I have the spirit of cooperation and interaction with others 0.244 0.178 0.479
6 I am in touch with organizations and community groups 0.234 0.216 0.534
7 I work with a group of neighbours to do teamwork 0.131 -0.069 0.462
8 | participate in my own training classes 0.281 0.326 0.306
9 I have my own position among my peers 0.143 0.263 0.312
10 | establish sessions to solve the problems of others 0.233 0.311 0.402
1 | care about teamwork 0.328 0.399 0.176
12 I have social trust and acceptance 0.102 0.579 0.214
Financial ability
13 I am able to manage my personal property such as houses and cars 0.023 0.608 0.161
14 I have the ability to repay a loan 0.061 0.586 0.024
15 I have money-saving power 0.198 0.674 -0.034
16 | am able to earn money for my family 0.118 0.848 0.013
17 I am able to increase my family income 0.075 0.835 -0.032
18 I can spend my personal income any way that | want 0.075 0.727 0.116
Political activity
19 I vote for anyone that | want 0.020 0.501 0.146
20 | can easily participate in my favourite speeches and meetings 0.084 0.486 0.374
21 I have actively participated in demonstrations and political activities -0.041 -0.062 0.601
22 I can easily become a candidate in town elections -0.045 0.284 0.629
23 I can easily participate in political and nongovernmental organizations/ -0.021 0.231 0.684

associations
Prenatal training
24 Prenatal training empowered me in my life 0.688 0.139 0.032
25 I acquired useful information about how to overcome pregnancy problems 0.762 0.169 -0.023
26 Prenatal trainings helped me to control my body weight 0.785 -0.059 0.201
27 Prenatal training improved my quality of life 0.835 0.096 0.032
28 Prenatal training helped me to have better nutrition 0.866 0.087 0.089
29 With prenatal training, | know about abnormal pregnancy symptoms 0.828 0.156 0.130
30 I learned during pregnancy training about when | must go to the hospital

emergency 0.818 0.136 -0.055
31 Prenatal training taught me how to prepare for breastfeeding 0.832 0.056 0.048
32 Prenatal training improved my relationship with others 0.814 0.235 0.150
33 Prenatal training increased my decision-making power 0.805 0.116 0.134
34 Prenatal training helped me to take better care of my child 0.745 0.018 0.129
35 Prenatal training answered most of my questions about pregnancy and

childbirth 0.865 0.059 0.116
36 Pregnancy training helped me to be psychologically calm 0.875 0.145 0.051
37 Prenatal training enabled/will enable me to cope with labour pains 0.789 0.14 0.232
38 Prenatal training helped me to have a better memory about pregnancy/

delivery 0.836 0.208 0.053

Items shown are translations of the Persian-language items.
Shading indicates factor labels.
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Table 4 Spearman correlation coefficients of the total scale and subscales of the Self-Structured Pregnancy Empowerment

Standard scales

Spritzer psychological empowerment scale

Kameda empowerment scale

Questionnaire (SSPEQ) and the Spritzer and Kameda scales among pregnant women (n =161)

SSPEQ dime
Autonomy

0.483*

0.436*

Sociopolitical
0.405*

0.395*

ons of empowerment

Educational
0.419* 0.596*
0.470* 0.593*

Spearman correlation coefficient, *P < 0.001.

sampling adequacy for each set of vari-
ables must be higher than 0.8. Our value
was calculated as 0.864, which shows
the adequacy of the sample size (22).
The total variance explained was 62.5%,
which is sufficient to meet the basic re-
quirements of the phenomenon being
investigated (15,27).

After exploratory factor analysis,
items about prenatal training were
placed in a group called educational
empowerment.

The autonomy group of items in-
cluded the economic and political em-
powerment items. Most of the articles
that we reviewed showed autonomy as
one of the most important indicators of
women'’s empowerment, consisting of
knowledge, decision-making, and physi-
cal, emotional, economic and social self-
reliance (28). However, only one study
considered financial security by itself
to be autonomy empowerment (29).
Ahmed et al. measured empowerment
scores for developing countries based
on a set of women’s autonomy ques-
tions and found that when a mother has
autonomy, she can more easily make
decisions about her own health (8).
Thus, autonomy should be considered
as an indicator for a pregnant women’s
empowerment.

Some activities that are associated
with political and social empowerment
were covered under the third group
of items: sociopolitical empowerment.
Examples of sociopolitical empower-
ment include being able to vote and
to participate in political meetings and
elections. Political empowerment for
women is directly related to their level
of participation in politics, their struggle
to attain equal rights and their attempt
to remove discrimination against them
(7). However, in Iranian society there
is a low level of political empowerment,
presumably due to low levels of edu-
cation and political awareness among
women. In the studied society, political
empowerment is limited to participa-
tion in voting and demonstrations (30).
Social activity was not considered as a
separate part of political empowerment
among the studied women, as many
researchers considered social support
and activities as part of political empow-
erment (7,30-32).

It is surprising that all of the items
related to cultural empowerment were
excluded during the validation process,
although this was also found in Mal-
hotra et al.s study (7). Therefore, the
cultural dimension of empowerment
was not measured in the present study.

Table 5 Cronbach alpha coefficients of the total scale and subscales of the Self-
Structured Pregnancy Empowerment Questionnaire (SSPEQ) among pregnant

women
SSPEQ dimensions of empowerment
Sociopolitical

Autonomy

Educational

Total

Cronbach a (%)
73.5
85.1
96.6
92.4

Criterion validity analysis indicated
that there was a strong positive correla-
tion between the autonomy and educa-
tional empowerment dimensions of the
SSPEQ and Kameda empowerment
but no significant correlation between
sociopolitical empowerment and Kam-
eda empowerment. It seems that the
Kameda tool was designed to evaluate
prenatal training empowerment; there-
fore, in that study, the sociopolitical
dimension had a lower correlation with
educational aspects of empowerment.
Spritzer’s tool is therefore a better scale
to measure empowerment. Spritzer’s
tool showed a high correlation with the
subscales of the SSPEQ, which indicates
the high validity of the present tool.

As mentioned before, evaluating
the level of empowerment is critical for
planning training and educational pro-
grammes for pregnant women. How-
ever, before this study, there was no
specific scale that measured all aspects
of empowerment in the specific cultural
context of Iranian women. Also, during
the literature review, it was noticed that
different tools (8-10,14) only focussed
on certain dimensions of empowerment
and there was no tool that evaluated all
dimensions of women’s empowerment
cumulatively. The SSPEQ developed in
this study measures the 3 main dimen-
sions of empowerment: sociopolitical,
autonomy and educational. We believe
that the present tool has the ability to
measure empowerment more compre-
hensively than previous tools.

The initial analysis indicates that
the developed tool may be helpful for
the precise measurement of empow-
erment among pregnant women, and
it will indicate mechanisms that can
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be applied to improve empowerment
during pregnancy with a specific em-
powerment-based programme. Unfor-
tunately, in the past 3 years, the overall
MMR has remain unchanged in the
Islamic Republic of Iran, and perhaps
it is incorrect to assume that the only
barrier to decreasing MMR is related to
hospital equipment. In the Islamic Re-
public of Iran MMR has been shown to
be closely related to husband’s literacy;
for example, in certain ethnic groups,
such as the Turkman in Golestan prov-
ince, the MMR was 2.2 times higher
than in other areas of the province (33).
Women’s lack of power to make deci-
sions about their health or fertility was
the main reason for high mortality in
that group. It has been proposed that
empowering women to take control
over their own lives and health can play
amajor role in reducing MMR (34).

This tool will be open to redevelop-
ment based on the feedback it may re-
ceive in the future. Since it is important
to obtain the validity of the tool at the
international level, the authors propose
that similar studies be performed in
other populations and in multiparous
and high-risk mothers. This tool may be

applicable to all young adult women of
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