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Abstract 

Background:  Despite the obvious violation of women’s rights in Pakistan and the vital necessity for women empow-
erment, a unified country-specific index measuring women empowerment is not yet available. This study cross-vali-
dated a survey-based women empowerment index from Afghanistan to be used in Pakistan.

Methods:  The data for married Pakistani women aged 15–49 in the 2017–18 Pakistan demographic health survey 
was used to construct the final model using the explanatory and confirmatory factor analyses. The Cronbach’s alpha 
test examined the internal consistency of the developed index. To assess the convergence validity of the index, the 
association of each emerged domain with indicators of access to reproductive and maternity care was assessed by 
Poisson regression analysis adjusting for wealth index.
Results:  The final index had six domains; namely, labor force participation, attitude toward violence, decision-making, 
access to healthcare, literacy, age at critical life events predicting women empowerment of married Pakistani women 
with decent reliability (Cronbach’s α = 0.70), and validity (SRSEA&SRMR < 0.05, CFI&TLI > 0.92). The emerged domains 
were significantly associated with at least one of four indicators for access to reproductive and maternity care; indica-
tive of a favorable convergence validity.

Conclusion:  Pakistan and Afghanistan are associated as brother countries with shared religious and ethnocultural 
identities in which women are perceived inferior to men and in critical need of empowering efforts. The results of this 
study reflect upon this resemblance in sociocultural structure by yielding similar domains for women’s empowerment 
in Pakistan building upon an index previously developed for Afghan women. The developed index could inform the 
design of future policies, interventions, and research recognizing the important indicators of women empowerment 
in Pakistan and could enhance the comparability of the results across future studies.
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Introduction
Gender equality and women empowerment are the 
essence of the Sustainable Development Goal (SDG) 
five and are vital to global human development. 
Empowerment is defined as enabling underprivileged 
populations by removing the existing barriers toward 
individual decision-making and autonomous action 
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that can enhance the individuals’ well-being [1, 2]. For 
the last two decades, enormous global efforts have been 
engaged by several parties to improve gender equal-
ity by offering equal rights and opportunities for edu-
cation, health care, and occupation for both males and 
females [3]. To achieve this, however, women empower-
ment is essential through three main streams including 
Agency indicating the decision-making abilities regard-
less of the existing power structure; Resources that are 
described as channels through which one exercises 
agency such as education, health, and physical assets; 
and Achievements that are the product of agency such as 
economic and socio-political gains [2].

Although gender-based issues are widespread global 
concerns, in some poor-resourced countries such as 
Pakistan and Afghanistan, these issues turned into a 
humanitarian crisis and have undermined the current 
efforts to achieve equal shares for both genders in the 
country’s socioeconomic development [4, 5]. In both 
Pakistan and Afghanistan, the culture and gender-based 
norms introduce a huge gap in order and hierarchy of 
society that recognize women inferior to men with less 
power and authority in decision-making [5–7]. In fact, 
the poor performance of Pakistan and Afghanistan con-
cerning gender equality efforts placed them at the end 
of the list, respectively at 145 and 146 ranks, in the lat-
est Gender Gap Index 2022 [22]. Several studies have 
shown that women’s empowerment benefits both women 
as individuals and society as a collective and can contrib-
ute to the development of the whole society [6–9]. It has 
been linked to improved men’s and women’s health [10], 
reduced child mortality and morbidity [11], enhanced 
use of modern contraception, adequate antenatal care 
(ANC), institutional delivery, and skilled birth attendance 
[9, 12, 13]. Besides, it has been shown that the children 
of empowered women are less likely to suffer from mal-
nutrition and their daughters are more likely to spend 
longer time in education and receive equal treatment as 
their sons in inheritance [14].

The multidimensionality of women empowerment 
has caused challenges in the measurement and compa-
rability of the results across different contexts [15, 16]. 
Several scales have been developed to measure women’s 
empowerment such as the Gender-based Development 
Index (GDI), the Gender-based Empowerment Measure 
(GEM), and the Gender-Equality Index (GEI) in which 
composite indices estimate the gender-based dispari-
ties in terms of basic capabilities of male and female; 
nonetheless, there are some methodological shortcom-
ings such as the relevance and importance of data and 
geographical coverage that limited the use of such indi-
ces [17]. In addition, the choice of indicators is often 

limited by what is available at the national level and 
considered a disadvantage in poor-resourced countries 
such as Afghanistan and Pakistan where the existent 
indicators are not truly representative of gender-based 
disparities [18]. Therefore, to capture the multidimen-
sional structure of women’s empowerment in a specific 
context, it is necessary to define reliable and context-
specific variables. This would assist future research and 
policy to measure women’s empowerment using a uni-
fied scale and facilitate the periodical surveillance and 
progress assessment of what has been achieved.

Against this backdrop, we developed a survey-based 
country-specific index; namely, survey-based women 
empowerment index in Afghanistan (SWEI-A) [4] that 
demonstrated promising structural validity and internal 
consistency in measuring empowerment among mar-
ried women aged 15–49 years in Afghanistan using the 
relevant indicators from the 2015 Afghanistan Demo-
graphic Health Survey (ADHS). Since Pakistan and 
Afghanistan‒two neighboring countries‒ share eth-
nocultural roots that impact women empowerment; in 
this study, we aimed to cross-validate the survey-based 
women empowerment index in Afghanistan (SWEI-
A) to be used for Pakistani women drawing upon the 
existent indicators that have been collected for women 
aged 15–49  years in the Pakistan DHS 2017–18. We 
also assessed the convergence validity of the modified 
index by examining the association between four indi-
cators of access to reproductive and maternity care and 
emerged domains in factor analyses. It has been well-
documented that there is a strong association between 
these indicators and women empowerment [19, 20]. 
Previous studies in Pakistan have failed to use a uni-
fied index to measure women’s empowerment [21–24] 
and thus the results are often inconsistent across differ-
ent settings. For all we know, this is the first country-
specific survey-based index that has been developed to 
measure women’s empowerment among married Paki-
stani women aged 15–49 and could have significant 
policy implications and enhance the comparability of 
the results across future studies in Pakistan.

Methods
Study setting
This study used cross-sectional data from the 2017–18 
Pakistan Demographic Health Survey (PDHS 2017–
18). PDHS 2017–18 is the latest nationally repre-
sentative survey conducted by the Pakistan National 
Institute of Population Studies and the ICF Interna-
tional funded by the United States Agency for Interna-
tional Development (USAID).
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Study design and population
PDHS 2017–18 collected data for women aged 
15–49 years and their children under 5 years old through 
a stratified two-stage cluster sampling to estimate the 
key indicators at the national level, in urban and rural 
areas. The survey was conducted across four provinces 
(Punjab, Sindh, Khyber Pakhtunkhwa, Balochistan); 
Azad Jammu & Kashmir (AJK) and Gilgit Baltistan (GB); 
Islamabad Capital Territory (ICT); and the former Fed-
erally Administrated Tribal Areas (FATA) in Pakistan. In 
the first stage, 580 clusters (enumeration areas from the 
previous national census consist 200–250 households) 
were selected. In the second stage, through an equal 
probability systematic selection process, 16,240 house-
holds were selected within 580 clusters. To obtain repre-
sentative estimates at the national level, sampling weights 
were calculated and applied. A sample of the women 
aged 15–49  years (n = 15,930) who were either perma-
nent residents of the selected households or visitors who 
stayed in the households the night before the survey were 
recruited after informed consent, out of them 15,068 
women were successfully interviewed in PDHS, and their 
response rate was 94.6%. More details could be found in 
the PDHS 2017–18 final report [25]. For the purpose of 
the present study, the analysis was restricted to married 
women aged 15–49  years old (n = 14,502), because for 
some variables the data were only collected for married 
women.

Study variables

Variable selected for the explanatory (EFA) 
and confirmatory factor analysis (CFA)
A total of 26 important variables related to women 
empowerment [15, 16, 20, 26–29] including those from 
our previous study [4] that were available in 2017–18 
PDHS, were selected for EFA CFA. All categorical vari-
ables were either recoded or used in their original for-
mat based on their suggested direction and influence on 
women empowerment so that the categories with higher 
ranks represent higher levels of empowerment and those 
with lower ranks indicate low empowerment [16, 28]. A 
summary of 26 variables, eight domains, and four dimen-
sions that were conceptualized in this study along with 
the details of recoded variables, their frequency, and 
distribution were provided in supplementary materials 
(Table S1, and S2).

Economic dimension
This dimension included two domains; namely, labor 
force participation and property-owning. Labor force par-
ticipation included the following indicators: respondent’s 

occupation, type of earning from respondent’s work, 
seasonality of respondent’s occupation, income ratio 
(women/men), and work autonomy. Property owning was 
represented by legally owning a house or land variables.

Socio‑cultural dimension
This dimension included three domains; decision-
making, attitude toward violence, and age at critical life 
events. Participation in decision-making was assessed by 
three items, namely: (1) person who decides respond-
ent’s healthcare; (2) person who decides on large house-
hold purchases; and (3) person who decides whether 
the respondent can visit her family or relatives. Atti-
tudes toward violence were assessed using five variables 
describing whether beating was justified if the wife: goes 
out without telling her husband; neglects the children; 
argues with her husband; refuses sex with her husband; 
burns food. Age at critical life events domain was meas-
ured by two indicators including age at first birth and age 
at first cohabitation [20].

Education dimension
This dimension included one domain; namely, literacy 
which was measured by the ability of the participants to 
read and the highest education level of participants.

Health dimension
This dimension includes negotiating sex and access to 
healthcare domains. Women’s ability to negotiate sex was 
measured by indicators describing if they could refuse sex 
or ask their partner to use a condom. Access to healthcare 
was classified by four indicators examining the difficulty 
in getting medical help (not a big problem = 1, big prob-
lem = 0), namely: (1) receiving permission before getting 
medical help; (2) having money for healthcare; (3) dis-
tance to health facility; (4) not wanting to go healthcare 
facility alone [29].

Variables related to access to reproductive 
and maternity care
Four indicators related to access to reproductive and 
maternity care were selected as outcome variables 
including, 1) unmet needs for family planning, 2) ade-
quate ANC, 3) institutional delivery, and 4) skilled birth 
attendance.

a) Unmet needs for family planning: Unmet need was 
defined as the unmet need for limiting (i.e. women 
whose most recent pregnancy was not wanted at all, 
fecund women who did not use contraception despite 
their desire to have no more children, women who 
were postpartum amenorrheic for 2 years following an 
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unwanted birth and were not using contraception) and 
spacing (i.e. women whose most recent pregnancy was 
not wanted initially but wanted later, fecund women 
not using contraception who were undecided when/if 
they wanted a to have a child or who wanted a child 
2 + years later, and women who were postpartum 
amenorrheic for 2  years following a mistimed birth 
and were not using contraception) [15]. The relevant 
questions had dichotomous response alternatives (i.e., 
‘yes’ or ‘no’ responses) and unmet needs for family 
planning were coded as “yes = 1” and “no = 0”.
b) Adequate ANC: Based on the World Health 
Organization (WHO) recommendation, having at 
least four ANC visits is necessary for optimal mater-
nal and child outcomes [23]. Therefore, adequate 
ANC was coded as ’yes = 1’ for women with at least 
four ANC visits before their most recent (4 + ANC 
visits) in the last five years and coded as ’no = 0’ if 
there were fewer than four visits.
c) Institutional delivery: This variable is coded into 
“yes = 1” indicating delivery at health facilities and 
“no = 0” indicating delivery at home/elsewhere.
d) Skilled birth attendance: Defined as and coded 
“1” if birth is delivered with the assistance of a doc-
tor, nurse, midwife, lady health visitor, or community 
midwife; otherwise, it was coded “0”.

Data analysis
Data analysis was conducted in four steps following 
the procedure from our previous paper [4]. First, the 

variables were extracted from PDHS 2017–18 dataset 
and either recoded or retained in their original forms 
for factor analysis (Table S1), then the dataset was ran-
domly split into half using the STATA command “split-
sample”. Assuming that homogenous samples of married 
women aged 15–49 years are being generated, the first 
half was used for EFA and the second half was later used 
for CFA to assess the construct validity as recommended 
in previous literature [30, 31]. The suitability of data for 
EFA was tested using the Kaiser–Meyer–Olkin (KMO) 
test of sampling adequacy and Bartlett test of spheric-
ity [32] in which, respectively, values greater than 0.70 
and p-value < 0.05 are considered favorable. In the sec-
ond step, the first half of the sample was used to identify 
the latent constructs that reflect women’s empower-
ment using EFA. The decision on which domains to be 
retained was made based on the eigenvalue (> 1), scree 
plot (Fig. 1), and the amount of explained variability by 
each individual domain. The variables with a loading 
factor < 0.3 and those loaded on more than one domain 
were dropped in the further analysis as recommended 
by Stevens 2009 [33]. To construct the final model and 
obtain the structural domains‒empowerment indices‒
oblique rotation was adopted over orthogonal rota-
tion to account for the potential correlation between 
factors [29]. In the third step, the internal reliability of 
the overall index and individual domain was assessed 
by Cronbach’s α test (Table  2) [34, 35] and domains 
with a Cronbach’s α value < 50% as well as the variables 
that removing them significantly improve the Cron-
bach’s α coefficients, were dropped [36, 37]. In the last 

Fig. 1  Scree plot of eigenvalues plotted against factors, including 26 variables used for EFA
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step, the construct validity of the index was assessed 
by confirmatory factor analysis (CFA) in the other half 
of the sample to estimate how well the measured vari-
ables represent the number of emerged constructs. The 
CFA produces the fit statistics based on the covariate 
structure of observed data (Table  3) to determine the 
appropriateness of the model. These include the Root 
Mean Squared Error of approximation (RMSEA) which 
represent the parsimony of an index; the Comparative 
Fit Index (CFI), Tucker-Lewis index (TLI), and Stand-
ardized Root Mean Squared Residual (SRMR) which 
represent relative and absolute fit of the index [38]. 
An index with good construct validity has RMSR and 
RMSEA < 0.05 and CFI and TLI more than 0.95 [39]. In 
addition to CFA, to evaluate the convergent validity of 
the final model, the association between the emerged 
domains and four indicators of access to reproduc-
tive and maternity care; namely unmet needs for fam-
ily planning, adequate ANC, institutional delivery, and 
skilled birth attendance were measured. Higher access 
to reproductive and maternity care services has been 
observed among more empowered women [9, 12, 19, 
40, 41]. These associations were estimated using Pois-
son regression as recommended by Barros et  al. [42] 
and adjusted for household wealth to assess the associa-
tion of empowerment with the four outcomes of inter-
est independent from the household’s wealth [20]. The 
categories (low, medium, high) for women empower-
ment domains were obtained by pooling the individual 
indicators’ scores and approximating the terciles as the 
cutoff points [20, 43] and the women in high tercile was 
compared to the women low tercile (reference group) 
in terms of the utilization of reproductive and mater-
nity care services to avoid masking the effect of women 
empowerment by the scores in the middle tercile and 
highlighting the significant association between each 
construct and the outcome as suggested by previous lit-
erature (Table 4) [20]. All the analyses were performed 
in STATA software version 16 and the p-value < 0.05 was 
considered a significant statistical level. In both EFA and 
CFA analysis, the missing data were treated using the 
listwise deletion approach, assuming that the data were 
missing completely at random (MCAR). MCAR means 
that the probability of obtaining a particular pattern of 
missing data is not dependent on the values that are 
missing and when the probability of obtaining the miss-
ing data pattern in the sample is not dependent on the 
observed data [44]. Although this approach has some 
limitations and the assumptions may not completely 
hold, the literature has shown that when the data are 
MCAR there is little difference in the estimation bias for 
listwise deletion, pairwise deletion, and maximum like-
lihood in structural equation modeling [45].

Results
Validity and reliability of the survey‑based women 
empowerment index
A total of 14,502 married Pakistani women aged 
15–49 years were included in this study. The sample was 
divided into half; the first half including 7257 married 
women was included in the EFA to explore the latent 
factors and the other half including 7245 women were 
included in the CFA to examine the construct validity of 
the index. Aside from the correlation matrix that indicated 
an acceptable level of correlation, the value for the KMO 
measure of sampling adequacy was 0.82, and the Bartlett 
test of sphericity was significant at a p-value < 0.001; indi-
cating the suitability of data for EFA. The initial EFA model 
included 26 variables; however, the four variables includ-
ing the “can ask the partner to use condom”, and “can say 
no to sex” in the access to healthcare domain, “income 
ratio” in labor force participation domain, and “frequency 
of reading newspaper” in literacy domain were dropped in 
further analysis either due to significantly different load-
ing on one factor as compared to other variables or due 
to overlap with other variables loaded on different factors. 
The final model included 22 variables loaded on seven fac-
tors with eigenvalues > 1 (1.32–3.77) and explained 77.79% 
of the variation in the data. The first (17.13%) and sec-
ond (16.87%) factors/domains, indicating labor force par-
ticipation and attitude toward violence, accounted for the 
biggest portion of variation explained by the final model. 
Other factors/domains including access to healthcare, 
decision-making, literacy, and property-owning contrib-
uted to 10.53%, 10.26%, 8.52%, 8.51%, and 5.98% of the 
total explained variation by 7-factor model (Table 1). The 
internal consistency of the model was assessed by Cron-
bach’s alpha coefficients across 22 indicators and seven 
domains in the final model. As can be seen in Table 2, the 
value of Cronbach’s alpha coefficient was equal to or more 
than 0.70 for individual indicators and domains except for 
property-owning; therefore, we excluded this domain from 
the final model. The Cronbach’s alpha coefficient for the 
whole index was almost 0.70 and did not change signifi-
cantly after excluding the property-owning domain; indi-
cating an acceptable level of internal consistency in both 
the 6-factor and 7-factor models. In the end, the construct 
validity of the 6-factor and 7-factor models was assessed 
by CFA, taking into account the covariate components in 
the models using the structural equation modeling. The 
goodness-of-fit test indicated an acceptable level of fit with 
a Likelihood ratio, RMSEA, and SRMR ≤ 0.05 and CFI and 
TLI values > 0.95 for the 7-factor model but more signifi-
cant indices for the 6-factor model; indicating a better fit 
for the 6-factor model (Table 3). Thus, the 6-factor model, 
excluding the property-owning domain was selected as the 
best and the final model.
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Convergence validity; the association between emerged 
domains and reproductive and maternity care access 
indicators
As Table  4 indicates, there was a significant association 
between at least one of the four indicators of reproduc-
tive and maternity care access and emerged domains in 
the final model (6-factor model), particularly access to 
healthcare, literacy, and decision-making. It appeared 
that the women who scored high in access to healthcare 
domain were more likely to have unmet needs for fam-
ily planning (PRR = 1.29; 95%CI: 1.08–1.53), adequate 
ANC (PRR = 1.19; 95%CI: 1.08–1.30), institutional deliv-
ery (PRR = 1.12; 95%CI: 1.04–1.21), and skilled birth 
attendance (PRR = 1.14; 95%CI: 1.07–1.23) as compared 
to women with low scores in this domain after adjust-
ment for wealth index. Likewise, the likelihood of having 
adequate ANC, institutional delivery, and skilled birth 
attendance were 19–54% higher among women with high 

levels of literacy and decision-making abilities in com-
parison to the women with low literacy and decision-
making abilities. With regards to the age at critical life 
events domain, the women with high scores were more 
likely to have institutional delivery (PRR = 1.14; 95%CI: 
1.03–1.26), and skilled birth attendance (PRR = 1.19; 
95%CI: 1.08–1.32) compared to those with low scores. 
For labor force participation and attitude toward violence 
domains, the association with access to reproductive and 
maternity care indicators was weaker and only significant 
for unmet need for family planning (PRR = 0.82; 95%CI: 
0.69–0.98) and adequate ANC (PRR = 1.27; 95%CI: 1.14–
1.42), respectively.

Discussion
This study was a cross-validation of our previously 
developed index measuring women’s empowerment 
in Afghanistan (SWEI-A) [4] to be used among mar-
ried women aged 15–49  years in Pakistan. The original 
index was designed to measure women’s empowerment 
in Afghanistan across seven domains; namely, labor force 
participation, attitude toward violence, decision-making, 
access to healthcare, literacy, age at critical life events, 
and property-owning; however, our analysis showed that 
the 6-factor model‒excluding the property-owning‒could 
better explain the woman empowerment among married 
women aged 15–49 years in Pakistan with an acceptable 
internal consistency (Cronbach’s α = 0.70) and construct 
validity (SRSEA&SRMR < 0.05, CFI&TLI > 0.95). To esti-
mate the convergence validity of the developed index, 
we selected four indicators of access to reproductive and 
maternity care including the unmet need for family plan-
ning, adequate ANC, institutional delivery, and skilled 
birth attendance that have shown to be strongly associ-
ated with high women empowerment [9, 19, 20, 23, 46] 
and examine their associations with emerged domains. 
All six domains appeared to be strongly associated with 
at least one favorable outcome; indicative of a decent 
convergence validity of the 6-factor model. To ensure 
that the 6-factor model is superior to the 7-model factor 
in terms of convergence validity in the Pakistani female 
population, the association between property-owning 
and four favorable reproductive and maternity outcomes 
was examined which turn out to be insignificant.

Pakistan and Afghanistan are often associated as 
brother countries with deep historical ties, traditional 
resemblance, similar social composition, and shared 
religious and ethnocultural identities [47]. The viola-
tion of women’s rights has been a rife longstanding 
practice in both countries and rooted in the patriarchial 
man-dominant norms that place women in an under-
privileged position in socio-cultural interaction creat-
ing an unbalanced dynamic that leaves women with 

Table 1  Factor loading values for individual variables and explained 
variation by each domain

a  Factor/Domain 1: Labor Force Participation
b Factor/Domain 2: Attitudes towards violence
c Factor/Domain 3: Access to Healthcare
d Factor/Domain 4: Decision-making
e Factor/Domain 5: Literacy
f Factor/Domain 6: Age at critical Life events
g Factor/Domain 7: Property-owning

Factor Variables loading Variation (%)

a F1 Occupation 0.97 17.13

Earning 0.97

Work autonomy 0.95

Seasonality 0.96
b F2 Justified if goes out without telling 

husband
0.84 16.87

Justified if neglects children 0.84

Justified if argues with husband 0.86

Justified if refuses sex 0.83

Justified if burns food 0.78
c F3 Permission 0.77 10.53

Money 0.77

Distance 0.78

Going Alone 0.65
d F4 Women’s health 0.84 10.26

Large household purchases 0.86

Visiting relatives/family 0.83
e F5 Educational level 0.91 8.52

Literacy 0.93
f F6 Age at cohabitation 0.93 8.51

Age at first birth 0.95
g F7 House ownership 0.81 5.98

Land ownership 0.81
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lower autonomy and authority over critical decisions 
concerning their health and life. This could not only 
harm the health integrity of women but could also 
threaten the health of offspring [7, 43, 48]. Therefore, 
efforts to enhance women’s empowerment at both indi-
vidual and societal levels are essential to encourage 
women’s engagement in social, economic, and politi-
cal interactions, reduce the existing gaps, and enhance 
the representativeness of women in society’s socioeco-
nomic development. However, one of the necessities to 

achieve this goal is to quantify women’s empowerment 
across the different domains that have been suggested 
in previous studies [11, 20, 28, 29, 49]. The similarities 
in the socio-cultural composition of Afghanistan and 
Pakistan encouraged the design of this study to develop 
a country-specific scale measuring the empowerment 
of Pakistani women building upon the existent evidence 
and previously developed index in Afghanistan [4] and 
as was expected, the analyses yielded similar domains 
as Afghanistan women empowerment index (SWEI-
A); however, the property-owning appeared not to be a 
good fit in the final analyses which left the final model 
with six domains as explained earlier. This could be 
explained by the fact that women in Islamic states such 
as Afghanistan and Pakistan, particularly those from 
poor families, often received a piece of land or house in 
form of dowry to consent to marriage; therefore, own-
ing a land or house does not necessarily means that 
these women are more empowered [50].

Another distinctive feature of our study was measuring 
the convergence validity of the 6-factor model through 
cross-examination of emerged domains by four indica-
tors of access to reproductive and maternity care. There 

Table 2  The internal reliability of individual items, domains, and whole index

Domain (score range) Variables Cronbach’s α

Item Overall

Labor Force Participation (0–13) Occupation 0.94 0.96

Earning 0.96

Work autonomy 0.96

Seasonality 0.94

Attitudes towards violence (0–5) Justified if goes out without telling husband 0.87 0.90

Justified if neglects children 0.88

Justified if argues with husband 0.87

Justified if refuses sex 0.88

Justified if burns food 0.90

Access to Healthcare (4–8) Permission 0.72 0.78

Money 0.72

Distance 0.69

Going Alone 0.76

Decision-making (0–6) Women’s health 0.78 0.83

Large household purchases 0.74

Visiting relatives/family 0.78

Literacy (0–5) Educational level 0.92 0.92

Literacy 0.92

Age at critical Life events (22–79) Age at cohabitation 0.91 0.91

Age at first birth 0.91

Property-owning (0–6) House ownership 0.47 0.47

Land ownership 0.47

Total index Included Factor 7 0.699

Without factor 7 0.702

Table 3  The goodness of fit tests for CFA; Construct validity

1 RMSEA Root Mean Squared Error of Approximation
2 CFI Comparative Fit Index
3 TLI Tucker-Lewis index
4 SRMR Standardized Root Mean Squared Residual, a Include factor 7 (property-
owning), b Without factor 7 (property-owning)

Likelihood 
ratio (p-value)

RMSEA1 CFI2 TLI3 SRMR4

Model 1a  < 0.001 0.031 0.955 0.952 0.02

Model 2b  < 0.001 0.007 0.966 0.957 0.001
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are a few studies concerning the impact that women’s 
empowerment could have on access to reproductive 
and maternity care across the included outcomes in 
this study among women aged 15–49  years in Pakistan 
[21–23, 51]; yet the designs did not address the multi-
dimensional aspects of women’s empowerment and the 
outcomes were different in these studies; thus, the find-
ings are either incomparable or inconsistent across stud-
ies. For example, Siddique et al., explored the impact that 
women’s empowerment could have on access to ANC 
among Pakistani women aged 15–49 years using the data 
from PDHS 2017–18. The results indicated higher access 
among those with higher education and income, those 
with managerial positions, those who can make a deci-
sion concerning their health care, mobility, and income, 
and those who are against wife-beating; however, the 
authors ignored the confounding effect of household’s 
wealth index‒which we did‒ in examining the effect of 
different women empowerment indicators on adequate 
ANC and yet reported it as an independent variable 
influencing the access to ANC [22]. Similar findings were 
observed in Asim et al.’s study [23]; however; the authors 
used the survey-based women’s empowerment index 
(SWPER) which is to some degree similar to our index 
but developed based on pooled data from several coun-
tries in different regions around the globe and includes 
some indicators such as frequency of reading newspaper, 
age difference, and education difference that appeared as 
poor predictors of women empowerment in our study; 
meanwhile, it failed to take into account the women par-
ticipation in the labor market which was the strongest 
predictor of women empowerment in our study [20], and 
emphasize the importance of a country-specific scale. 
Another study by Hou and Ma supported the positive 
effect of women’s decision-making on the utilization of 
reproductive and maternity care services using the data 
from Pakistan Social and Living Standards Measurement 

Survey, yet not addressed the impact of other domains 
of women empowerment that emerged in our study [21]. 
The study by Herlad et  al., found that there is a strong 
association between women’s empowerment and utili-
zation of maternal health care using a researcher-made 
index including four indicators reflecting upon the 
woman’s control over personal health and freedom of 
movement; nonetheless, the index failed to capture the 
multidimensional nature of women empowerment [51] 
which we did in designing the index in the present study.

All these being said, we believe that our index is the 
first scale developed based on data from a nationally 
representative survey, capturing all the dimensions and 
embedded domains suggested by existent literature and 
could reliably reflect upon the women empowerment 
among married Pakistani women aged 15–49  years 
in Pakistan. Our survey-based women empowerment 
index in Pakistan (SWEI-P) not only has important 
implications for policies and interventions in the coun-
try but could also inform the design of future studies 
and produce comparable results across studies. How-
ever, some limitations should be considered in the inter-
pretation of the results. First, the possibility of socially 
desirable responses due to the self-reported data could 
lead to biased estimates for included variables. Sec-
ond, the cultural difference in perception of women’s 
empowerment is not considered in the DHS survey; 
thus, the answers for some variables, particularly the 
attitude toward violence may be biased. Third, the soci-
oeconomic development of the country may influence 
the norms and cultural customs over time; therefore, 
periodical updates are crucial. Lastly; in DHS surveys, 
most of the questions concerning women empower-
ment are only asked from married women and single, 
widows, divorced and separated women are excluded; 
therefore, the index is only applicable to married 
women in Pakistan.

Table 4  The association between emerged domains and four reproductive and health care access indicators among married women 
aged 15–49 years in Pakistan (PDHS 2017–18)

* p-value < 0.05
a PRR (95% CI) Prevalence rate ratio and 95% confidence interval, adjusted for the wealth index
b the high tertile was compared to the low tertile (reference group)

Dimensions Domains Unmet family planning Adequate ANC Institutional delivery Skilled worker delivery

PRR (95%CI)a PRR (95%CI)a PRR (95%CI)a PRR (95%CI)a

Economic Labor Force Participation b 0.82 (0.69–0.98)* 1.09 (0.97–1.22) 0.96 (0.91–1.08) 1.02 (0.94–1.11)

Socio-cultural Attitudes towards violence b 0.90 (0.78–1.03) 1.27 (1.14–1.42)* 1.04 (0.97–1.11) 1.05 (0.98–1.13)

Decision-making 0.96 (0.84–1.10) 1.24 (1.12–1.37)* 1.19 (1.10–1.29)* 1.19 (1.09–1.29)*

Age at critical Life eventsb 0.95 (0.61–1.47) 1.19 (0.99–1.44) 1.14 (1.03–1.26)* 1.19 (1.08–1.32)*

Education Literacyb 0.92 (0.78–1.08) 1.54 (1.40–1.69)* 1.22 (1.15–1.30)* 1.24 (1.16–1.32)*

Health Access to Healthcareb 1.29 (1.08–1.53)* 1.19 (1.08–1.30)* 1.12 (1.04–1.21)* 1.14 (1.07–1.23)*
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Conclusion
This study was cross-validation of the previously devel-
oped index; namely, survey-based women empowerment 
index in Afghanistan (SWEI-A) that was reformed to rep-
resent women empowerment among married Pakistani 
women. The final index consists of six domains; namely, 
labor force participation, attitude toward violence, deci-
sion-making, access to healthcare, literacy, age at critical 
life events, and could predict the level of women empow-
erment with high reliability and validity in married Paki-
stani women aged 15–49  years. There was a significant 
association between the emerged domains and an at least 
one of the four indicators of reproductive and maternity 
care; indicative of a high convergence validity of the index. 
The survey-based women empowerment index in Paki-
stan (SWEI-P) proved to be a reliable country-specific 
index that could measure the empowerment level among 
marriPed women aged 15–49  years with high accuracy 
and could inform the design of future policies, interven-
tions, and research recognizing the important indicators 
of women empowerment in Pakistan and could enhance 
the comparability of the results across future studies.
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