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Abstract 
Background: Globally, women’s empowerment is captured through 
different combinations of indicators related to their collective and 
individual empowerment. In this paper, the association of diverse 
domains related to women’s collective and individual empowerment 
on their reproductive and maternal health practices were assessed. 
Collective empowerment referred to a cluster of indicators measuring 
mutual support, rights, and access to services women received, as a 
result of membership in self-help groups (SHGs) focused on micro-
finance activities. Women’s individual empowerment was measured 
through their perception to make decisions on their own, be mobile, 
financially self-reliant, self-confident in expressing themselves, having 
self-esteem and being free from spousal violence. 
Methods: Cross-sectional data were collected in 2017 from 2,197 SHG 
members across 57 administrative blocks of Uttar Pradesh, India. 
Using exploratory and confirmatory factor analysis, the sub-domains 
of individual and collective empowerment were developed. The 
reproductive and maternal health indicators included antenatal care, 
delivery preparedness, postnatal care and current contraceptive use. 
Bivariate and multivariate analyses, using logistic regression, were 
carried out to measure the association of sub-domains of women’s 
empowerment with health practices. 
Results: Collective and individual empowerment were independently 
and jointly associated with correct health practices. Women with 
greater empowerment through independent mobility, high self-
esteem, access to financial resources, and confidence in interacting 
with a frontline worker, were more likely to access antenatal care. 
Similarly, delivery preparedness—which entailed deciding on the place 
of delivery, arranging for transportation during labor, and managing 
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expenses for the delivery—was positively influenced by collective 
support from fellow SHG members. Receiving postnatal care was 
positively associated with self-confidence and financial autonomy, and 
current family planning method use was positively associated with 
self-confidence, lower spousal violence and confidence in support 
from the group. 
Conclusions: Women’s collective and individual empowerment were 
independently and jointly positively associated with health outcomes 
among SHG members.
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Introduction
The United Nation’s Sustainable Development Goals identify  
gender equality as a key development indicator achieved if men 
and women enjoy equal rights, opportunities, and freedoms  
(European Institute for Gender Equality. Concepts and  
definitions. Vilnius, Lithuania: European Institute for Gender 
Equality; 2019). However, women continue to be dispropor-
tionately disempowered in terms of freedoms, power dynamics, 
and autonomy1. A growing body of literature acknowledges the  
nuances and complexities in measuring women’s empowerment 
as a key measure of gender equality2. Dimensions of equality  
vary in significance according to local contexts, which  
evolve at their own pace3. Research strongly indicates the need 
to bridge gaps between theoretical constructs and empirical  
research to better understand the association of women’s  
empowerment with health and other development outcomes3,4.  
This paper identifies key domains of women’s empowerment 
and measures their associations with reproductive and maternal  
health practices in a rural Indian context and thereby contributes  
to bridging those gaps.

Recent literature synthesizes existing evidence on the various  
measures of women’s empowerment3–7. Mandal et al.,  
acknowledge that women’s empowerment can be measured  
at household, service delivery, and community levels7. Huis  
et al., categorize women’s empowerment within three  
dimensions: micro, referring to personal empowerment; meso, 
capturing relational empowerment; and macro, measuring 
empowerment within societies3. A review of empirical evidence 
reveals over nineteen domains that have measured women’s  
empowerment in sixty studies4, ranging from individual  
characteristics such as age, education, household wealth, and 
employment, to constructs such as decision-making, freedom  
of movement and mobility, financial autonomy, gender  
attitudes, and self-efficacy; the two most common constructs 
of women’s empowerment being women’s participation in  
household decision-making and their mobility. Different  
combinations of questions in each of these studies measured  
women’s empowerment.

Literature also documents the association of empowerment 
with the health and wellbeing of women and their children.  
An analysis of India’s 1998–1999 National Family Health  
Survey-2 shows that increased mobility and decision-making,  
opposition to spousal violence, and financial autonomy were 
associated with a higher number of antenatal care visits,  
utilization of postnatal care, and institutional deliveries; the 
results were further substantiated by more recent studies in  
Ethiopia and Nepal8–11. Another study in Nepal shows that  
increased household decision-making is associated with 
improved postnatal care but not antenatal care12. Studies have also  
established associations of various measures of women’s 
empowerment with family planning method use13–17. Generally,  
women’s empowerment in these studies is linked to increased 
method use. Women are more likely to use family planning  
services if they enjoy increased mobility, greater financial  
autonomy, freedom from violence, better spousal communica-
tion, and increased decision-making autonomy for various aspects 

of their individual and familial lives13,15–22. In addition to these  
studies, three recent extensive literature reviews examining 
the relationship between women’s empowerment, and mater-
nal and child health practice show that increased household  
decision-making, lack of exposure to spousal violence, finan-
cial autonomy, and increased mobility are associated with  
correct healthy behaviors such as antenatal care, skilled  
attendance at birth, contraceptive use, and reduced maternal  
mortality17,23,24.

Women’s empowerment and its impact on health practices has  
been captured by two measures at the aggregate/community  
level. First, some studies aggregate individual characteristics  
of women within communities, showing that communities  
with higher-than-average education or employment among  
women are more likely to exhibit healthy behaviors than  
communities with lower-than-average education or employment  
among women10,25. Second, few other studies acknowledge 
the role of women’s microfinance collectives, called self-help  
groups (SHGs), in increasing women’s individual empower-
ment or improving health practices26–32. SHGs organize 10 to 12  
women within a community to attend regular meetings and 
save small amounts of funds every week; the funds are used  
for mutual lending. Groups also facilitate bank loans at small  
interest rates for family emergencies and entrepreneurial  
activities. SHGs also engender social cohesion among  
members, encouraging them to demand their rights and serv-
ices while developing a support structure that women and their  
families can rely upon in times of need. SHGs are also considered  
a means through which various health-related interventions  
or activities can be integrated to improve the practice of healthy 
behaviors among member households26,28,31,32.

Evidence on the effect of women’s collectives or SHGs in  
improving women’s authority and resources in their own lives 
or supporting their individual practice of healthy behaviors is  
limited, with variation among studies27,29,30,33. A systematic review  
showing that SHG membership increased women’s individ-
ual empowerment for financial autonomy and mobility did  
not show consistent good health practices30. A recent Ethio-
pian study examining the effect of SHGs on women’s health and  
wellbeing showed that SHGs helped increase women’s  
awareness of their rights, as a collective, but with no increased 
access to services or greater financial autonomy within their  
households27. In other studies, interventions through SHGs  
increased antenatal care coverage and institutional deliv-
ery but without other health benefits or increased individual  
empowerment26,34–36.

Aggregating the individual characteristics of women in com-
munities and examining the characteristics of SHGs may need 
to be performed separately. Aggregated values of individual  
characteristics represent the general condition of women  
in that community, while the characteristics of women’s  
SHGs represent the support structures and social networks  
women create among themselves that they can utilize in 
times of need. There remains a great deal to learn about the  
interplay of women’s collective empowerment through SHGs  
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and women’s individual empowerment within their own homes 
and personal lives, and particularly how these expressions 
of empowerment are affected by SHG membership, further  
associated with access to health services, and improved maternal 
and child health practices.

This paper examines the association of women’s empowerment  
with their reproductive and maternal health practices, in  
relation to women’s SHGs. Women’s empowerment is captured  
in two broad dimensions: 1) collective empowerment, measured 
as women’s empowerment within SHGs for access to services,  
exercising of rights, and mutual support in times of need,  
and 2) individual empowerment, measured through women’s  
personal experiences and perceptions of support within their  
households and relationships. It is critical to consider both  
collective and individual empowerment simultaneously, as  
they do not change in isolation but represent a general  
trend of increased awareness of one’s rights and entitlements 
through increased access and utilization of opportunities,  
such as health services. We hypothesize that these two  
domains of empowerment – collective and individual – are  
correlated, and that greater levels of women’s empowerment 
are associated with improved health practices. This paper also 
examines the relationship between collective and individual  
empowerment and their association, independently as well as 
jointly, on selected health practices.

Methods
Study settings
This study is part of an ongoing evaluation of ‘Uttar Pradesh  
Community Mobilization Project’ implemented by Rajiv  
Gandhi Mahila Vikas Pariyojana, a non-governmental  
organization based in Uttar Pradesh, India that supports a  
network of SHGs across the state (rgmvp.org). Since 2002, 
these SHGs have been established primarily among the most  
marginalized women in the community to address gender  
inequality, improve women’s access to microfinance credits, 
and share livelihood information and opportunities. Each SHG  
meets weekly to address savings, microfinance, and livelihood  
matters. With external support since 2011, Rajiv Gandhi  
Mahila Vikas Pariyojana expanded its scope and established  
SHGs for over 1.7 million poor women in over 49 districts  
of Uttar Pradesh. In these groups, the organization integrates  
discussions of reproductive and maternal health in the weekly  
meetings in addition to community outreach events, strengthening 
links between local women and their frontline workers. 

Evaluation approach
This study uses data from a cross-sectional survey conducted 
during September 2017 to January 2018 of eligible women  
who were currently married, aged 15 to 49 years, and had  
a live birth in the 12 months preceding the survey. If a woman 
under eighteen was interviewed, she was considered an  
emancipated minor, as per Indian guidelines, and hence  
parental permission was not sought. The study sample com-
prises SHG members from 57 sampled blocks in 20 districts  
of Uttar Pradesh. In order to address the potential selection  
bias of the sampled respondents, a two-stage sampling design 

was applied to select the study participants: blocks sampled  
in the first stage, and gram panchayats in the second. Blocks  
were first arranged in ascending order by percent of scheduled  
caste or tribe populations and following a systematic random 
sampling technique the required number of blocks were selected.  
Gram panchayats with varying proportions of their populations 
covered by SHGs were included by dividing them into three  
strata. The required number of panchayats were drawn randomly  
and equally from each stratum. Within each selected gram  
panchayat, all households with an SHG member were mapped  
and listed. All eligible women were identified and approached 
for a face-to-face interview. If more than one eligible woman  
was in a household, one woman was randomly selected  
for the interview. Being a cross-sectional survey, eligible women 
were not followed up after the initial interview.

The study sample comprises of 2,197 eligible women, which  
is a sub-sample of the original evaluation and has more than  
90% power and 95% confidence interval to examine the  
relationship between the reproductive and maternal health  
outcomes of interest and the key independent variables related 
to collective and individual empowerment. Information was  
collected from three sources for this study – the eligible woman, 
the head of her household, and her SHG leader. Information  
on housing characteristics was collected from the heads of the 
household, eligible women provided information on reproduc-
tive and maternal health practices and empowerment, and SHG  
leaders were asked about their groups’ characteristics and  
functioning. Written informed consent in local language Hindi  
was obtained from all study participants to participate in the  
study and share the findings from this study. A hard copy of  
the consent form was left with the participant for their records.  
The tools were also administered in Hindi.

The study was reviewed and approved by the institutional  
review board of the Population Council, the organization  
conducting the evaluation, and recorded as protocol number 764.

Measurements
The health practices examined in this paper are: ‘four or more  
antenatal care visits during last pregnancy’, ‘at least one activity 
to prepare for delivery, such as deciding on a place of delivery,  
identifying mode of transportation, and saving adequate  
funds for delivery’, ‘postnatal care visit from a frontline worker 
or SHG member within seven days of delivery’ and ‘using  
a family planning method’ at the time of the survey. These  
indicators were based on the World Health Organization  
guidelines and were asked of each eligible woman during her  
individual interview37,38. Delivery preparedness includes  
accomplishing at least one of three activities: deciding on  
a place of delivery (home or health facility), identifying and  
arranging the mode of transportation to a facility for delivery,  
and saving or arranging money for delivery expenses or  
emergency. A woman is said to have received postnatal  
care if a frontline worker or SHG member conducted a home  
visit, or if the woman herself visited a frontline worker  
or health facility within seven days of delivery. Each of these  
variables were dichotomized for analysis.
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The primary independent variables of interest are collective  
empowerment and individual empowerment, which were  
collected during the interview with the eligible woman.  
Collective empowerment was measured through four key 
sub-domains: social cohesion, referring to a woman’s belief  
that her SHG will support her in times of need (captured  
through 12 questions/items in the tool); efficacy, referring  
to the belief that women work together for positive changes in 
health (measured through seven questions in the tool); agency,  
referring to women assisting other members for local health 
and administrative services (measured through five questions  
in the tool); and action, capturing the respondent’s own  
experiences in creating social change within the past year  
(captured though 12 questions in the tool) (refer to the  
Extended data39 for the full list of questions and responses).  
Formative research validated these sub-domains of collective 
empowerment in previous studies of SHGs in similar settings of 
Bihar and elsewhere36,40,41.

Individual empowerment was measured through six key  
sub-domains: confidence, referring to a woman speaking  
in public and recognizing a health emergency (captured  
through nine pre-tested questions in the tool); mobility,  
referring to the ability to leave the house for various 
chores and activities (captured through 12 questions in the 
tool); decision-making, referring to engagement in major  
decision-making within the household for health services,  
making purchases, determining major life decisions, etc. (cap-
tured through 26 questions in the tool); self-esteem, capturing  
a respondent’s perception of her own worth (captured through 
seven questions in the tool); financial inclusion, capturing  
a woman’s ability to obtain a loan from the SHG, own her 
own assets and resources, and make basic financial decisions  
independently (captured through 12 questions); and freedom 
from violence, capturing a respondent’s reported experience of 
any kind of physical, emotional, or sexual violence from her  
spouse within the past 12 months (captured through  
14 questions) (refer to the Extended data for the full list  
of questions and responses). This holistic approach to  
understanding women’s empowerment enabled a determination 
of which characteristics influence the practice of reproductive  
and maternal health behaviors. Formative research refined 
questions related to mobility from the recent National Family  
Health Survey42, while other domains were taken from tools  
administered in multi-state SHG evaluations over the past five 
years31,36.

Analytical approaches
A reliability test for each sub-domain tested for internal  
consistency within the dataset. Methodologists recommend  
a minimum alpha coefficient between 0.65 and 0.8 (or higher 
in many cases)43,44. The Cronbach alpha score of more than  
0.7 for the items in each scale, except for collective agency,  
indicates good internal consistency (see Table 1 for details on 
scores)45–48. We identified potential measures using exploratory  
factor analysis with factor loading (0.5) followed by a priori  
confirmatory factor analysis. We then tested these models  
using goodness of fit tests, which help identify an acceptable  

model that is the best fit. The goodness of fit tests included 
the Root Mean Square Error of Approximation (<0.8)49,  
Comparative Fit Index (>0.9)50, Tucker Lewis Index (>0.9)51, 
and Standardized Root Mean Square Residual (<0.8) test52.  
In instances where models did not fit the data well,  
confirmatory factor analysis was repeated including additional 
model parameters (allowing measurement errors to covary 
among specific items) to improve the model fit. We identified the 
best model using Root Mean Square Error of Approximation,  
Comparative Fit Index, Tucker Lewis Index, and Standardized  
Root Mean Square Residual in consonance with relevant 
expert literature53,54 (see Table 2 for goodness of fit statistics  
obtained by confirmatory factor analysis). Following these 
tests, specific items with lower factor loadings (allowing  
measurement errors to covary) were dropped while  
constructing the sub-domains (16 items were dropped out  
of 116)55. Internal consistency of each sub-domain and 
domain was measured again after the model fit. Although the  
Cronbach alpha did not improve for collective agency,  
we accepted the confirmatory factor analysis model as a  
‘best fit’. This is corroborated by Nunnally56,57, who suggested 
that newly developed measures can be accepted with an alpha  
value of 0.60 compared to the norm of 0.70 and above.  
The Cronbach alpha for financial inclusion dropped below  
0.7 after the best fit model was generated (Table 1). Similar  
to collective agency, we included the confirmatory factor  
analysis model of financial inclusion as the best fit, in accordance  
with Nunnally’s suggestion56,57. We constructed an additive  
index to include all items within a sub-domain to form a  
continuous variable for collective as well as individual  
empowerment, which subsequently assessed the correlation  
of various domains of empowerment and were used for  
multivariate logistic regression analyses.

We also generated an overall combined score of women’s  
empowerment using 36 items of collective empowerment and  
80 items of individual empowerment. We then tested the  
model for the best fit using confirmatory factor analysis tests 
and identified the best model with 30 items of collective  
empowerment and 70 items of individual empowerment.  
We also ran a reliability test for the best model indicating  
a Cronbach alpha of greater than 0.7, hence ensuring high  
internal consistency. All the items derived after the model  
fit were summed to form a continuous variable, which was used  
for multivariate logistic regression analysis.

While examining the association between women’s empowerment  
and reproductive and maternal health practice, we controlled  
for respondents’ individual characteristics associated with 
empowerment and health practices in the literature4,11,25.  
Characteristics controlled for in regression analyses were 
based on single item questions in the women’s questionnaire:  
respondent age (captured as a continuous variable), educa-
tion as a categorical variable (no education, one to seven years,  
eight to 11 years and 12 or more years of formal  
schooling), caste (scheduled caste/tribe, other underprivi-
leged castes, others), employment (employed for income/not),  
in addition to multiple questions assessing household wealth.  

Page 5 of 20

Gates Open Research 2022, 6:72 Last updated: 03 AUG 2023



Table 1. Internal consistency reliability analysis of empowerment domains.

All items After Model Fit by confirmatory factor 
analysis (factor loading 0.5)

Chronbach’s Alpha Number of 
items Chronbach’s Alpha Number of items

Combined 
empowerment 0.8419 116 0.8968 100

Collective 
empowerment 0.8882 36 0.8750 30

Social cohesion 0.8224 12 0.8109 11

Collective efficacy 0.9447 7 0.9336 6

Collective agency 0.6429 5 0.6494 4

Collective action 0.8747 12 0.8382 9

Individual 
empowerment 0.7639 80 0.8835 70

Confidence 0.8572 9 0.8421 8

Mobility 0.9260 12 0.8954 9

Decision-making 0.7621 26 0.7601 24

self esteem 0.7601 7 0.7281 6

Financial inclusion 0.7013 12 0.6607 11

Freedom from 
violence 0.8684 14 0.8384 12

Table 2. Statistics for fitness index based on confirmatory factor analysisb.

Domains/sub domains of empowerment

Results of confirmatory factor 
analysis

Goodness of fit statistics

RMSEA CFI TLI SRMR

Collective empowerment

Social cohesion 0.07 0.953 0.937 0.037

Collective efficacy 0.05 0.993 0.988 0.015

Collective agency 0.08 0.967 0.919 0.031

Collective action 0.07 0.944 0.925 0.042

Individual empowerment

Confidence 0.07 0.962 0.946 0.039

Mobility 0.08 0.940 0.921 0.043

Decision-making 0.07 0.926 0.912 0.043

self esteem 0.07 0.958 0.932 0.034

Financial inclusion 0.04 0.953 0.933 0.033

Freedom from violence 0.06 0.938 0.920 0.053
b Cutoffs for best fit model: Comparative Fit Index (CFI>0.9); Tucker Lewis Index (TLI>0.9); Root Mean Square Error of 
Approximation (RMSEA<0.08) & Standardized Root Mean Square Residual (SRMR<0.08)
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The household wealth index was developed through principal  
component analysis using information on 26 household  
amenities measured for six categories, five housing charac-
teristics and one on asset ownership, taken from a nationally  
representative tool and administered to the head of the  
household41. Using these data, wealth terciles were developed  
based on equal proportion of the population being divided into  
three categories: poor as low, middle as medium, and rich as high.

Because Rajiv Gandhi Mahila Vikas Pariyojana was imple-
menting a program to increase women’s knowledge of healthy  
reproductive and maternal health practices, SHG women were 
exposed to various program activities. Some blocks received 
more active interventions, while others received ad hoc  
information and support from program staff. The survey cap-
tured and controlled for program exposure to measure the 
effect of empowerment on women’s reproductive and maternal  
health practices as a dichotomous variable of exposure to  
SHG activities related to health or no exposure. The 11 
SHG activities reported by SHG eligible women were:  
1) accompaniment by a SHG member during antenatal care  
or delivery, or met SHG member during pregnancy or met 
SHG member at least two times after delivery; 2) advice  
from a SHG member on delivery preparation, pregnancy  
and neonatal complications, place for treatment during  
complication, cord care, kangaroo mother care, breastfeeding,  
family planning, and sanitation; 3) information through SHG  
outreach activities on cord care, kangaroo mother care,  
breastfeeding, family planning, and sanitation; 4) invitation  
by a SHG member to attend health meetings; 5) home visit 
by a SHG member who shared information on healthy mater-
nal and newborn care practices; 6) health messages from a  
SHG member during pregnancy; 7) receipt of health leaflets;  
8) received a congratulatory letter; 9) viewed a health  
video within the last three months; 10) attended a local baby 
shower during last pregnancy; and 11) attended community  
evening meetings within last three months. Group members  
who were exposed to any of these activities were considered 
exposed to SHG activities.

A group’s characteristics could influence women’s expressions 
of empowerment, exposure to health-related program activi-
ties, as well as the practice of healthy behaviors. Hence, we  
measured SHGs’ characteristics captured through the SHG  
leaders’ interviews and included them in the regression analysis 
while assessing the relationship between women’s empowerment  
and reproductive and maternal health practices. Group  
characteristics were captured by six questions focusing on 
SHG duration (of three or more years), regular meetings (six or 
more in the last three months), regular weekly savings activi-
ties, regular register updates, internal lending, and regular loan  
repayments; the last five characteristics were key determinants  
of a functional SHG by Rajiv Gandhi Mahila Vikas Pariyojana, 
focused on group economic and administrative functioning.  
A Likert scale interpolated SHG strength from these six  
dichotomous variables, ranging from 0 to 6 and further  
categorized as 0 to 2 for ‘needs improvement’, 3 as ‘moderate’,  
and 4 to 6 as ‘good’.

Bivariate analyses of individual, household, and group  
characteristics with each reproductive and maternal health  
practice tested the significance of their relationships with  
a t-test for age (continuous variable) and chi-square test  
(for categorical variables) with the covariate variables and  
health practices wherever relevant. We also computed  
correlation coefficients to determine the degrees of relationship  
between the sub-domains of collective and individual  
empowerment as well as ensuring the construct validity  
of the sub-domains. The sub-domains of collective and  
individual empowerment for correlation analysis were  
constructed as an additive index for all dichotomized items 
within each sub-domain. Finally, we ran three models of  
multivariable logistic regressions, followed by bootstrapping  
with 500 replications, to test the various combined and  
individual effects of empowerment on reproductive and mater-
nal health behaviors. In Model A, we looked at the effect of the  
overall combined empowerment on each reproductive and  
maternal health practice. In Model B, we tested the effect of 
individual and collective empowerment as separate domains  
but together in the model. Model C considered the inclusion  
of sub-domains of collective and individual empowerment 
individually. In all models, we controlled for respondent age,  
education, caste, household wealth, employment, exposure  
to SHG activities, and group characteristics. All analyses 
used Stata version 13.0 (StataCorp. 2013. Stata Statistical  
Software: Release 13. College Station, TX: StataCorp LP. RRID:
SCR_012763).

Results
The mean age of respondents was 28 years (Table 3). About  
40% of respondents had no formal education, more than  
half were from scheduled castes or tribes, and were from low  
wealth index households. Only 11% of respondents were  
employed. About three quarters of women had been exposed 
to at least one health related SHG activity during their  
last pregnancy or following the birth of their young-
est child. Approximately one-third of interviewed women  
belonged to SHGs that were not functioning optimally, while 
41% belonged to stronger groups that met regularly for  
group activities. Most SHG members (84%) stated that  
their group had been formed more than three years ago, while 
around half reported that their group had conducted less 
than six meetings in the prior three months, less than half  
the expected number. Nearly all members (97%) saved 
money weekly as part of the group’s activities. A quarter of  
group members (26%) had taken out a loan through the  
group, and another 37% belonged to a group that had recently 
repaid or was currently repaying a bank loan. The Chi-square 
test of association suggests that formal education, household  
asset ownership, and exposure to SHG activities are positively  
associated with antenatal care, delivery preparation,  
postnatal care, and use of a family planning method (Table 3). 
Overall, over a third (39.6%) of the population interviewed  
had at least four antenatal care visits during their last  
pregnancy, around three-quarters (72.6%) had performed at 
least one delivery preparedness, a third (31.3%) had at least one  
postnatal care visit within seven days of delivery and 41.3% of 
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Table 3. Bivariate table showing association of sociodemographic profile of self-help group members by maternal 
health practice.

Background characteristics (N=2197)
At least four 

antenatal care 
visits (N=2197)

At least one delivery 
preparedness 

(N=2197)

At least one 
postnatal care visit 
within seven days 

of delivery (N=2197)

Any family 
planning 

method use 
(N=2166)

Age

    15–24 years     23.2     38.9     69.2*     31.8     40.1

    25 and above     76.8     39.9     73.6     31.2     41.3

Education

    No education     38.9     33.1*     67.1*     27.1*     37.3*

    Up to class 7     23.7     39.2     72.6     31.3     41.9

    Class 8–11     23.4     43.6     75.7     30.4     40.5

    Class 12 and above     14.0     52.2     82.4     44.6     52.6

Caste

    �Scheduled Caste/ Scheduled 
Tribe     51.2     36.7*     70.7     26.9*     40.2

    �Other underprivileged 
classes     41.0     41.6     73.8     36.2     42.8

    Others     7.5     48.9     78.1     34.8     40.5

Wealth index

    Low     53.9     33.6*     69.1*     26.9*     36.8*

    Medium     21.0     42.7     75.1     35.6     41.9

    High     25.1     50.0     77.9     37.1     50.4

Currently working

    No     88.7     39.4     73.1     31.8     41.6

    Yes     11.3     41.4     68.7     27.3     39.2

Exposed to any self-help 
group activities

    No     27.7     27.9*     61.2*     26.3*     35.6*

    Yes     72.3     43.7     76.5     33.1     43.3

Characteristics of self-help 
groupsa

    Needs improvement     30.9     36.6     69.8     30.1     40.6

    Moderate     28.3     39.2     73.8     30.7     41.4

    Good     40.8     42.3     73.8     32.7     41.8

Total 39.6 72.6 31.3 41.3
a composite of the questions of characteristics of self-help groups noted above
* = p-value <0.05 when covariate is run by dependent variable of interest

respondents were using a family planning method at the time  
of the survey.

The correlation matrix of sub-domains of collective and  
individual empowerment shows that over 80% of the correlations 

noted were significantly associated with one another (Table 4).  
Collective efficacy was positively correlated with other sub-
domains of collective empowerment such as social cohesion, 
collective agency and action, as well as the sub-domains of indi-
vidual empowerment such as self-confidence, decision-making,  
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Table 4. Correlation of various domains of empowerment.

Social cohesion Collective 
efficacy

Collective 
agency

Collective 
action

Self 
confidence Mobility Decision-

making
Self 

esteem
Financial 
inclusion

Collective 
efficacy 0.4945*

Collective 
agency 0.0868* 0.1292*

Collective 
action 0.1792* 0.2349* 0.2115*

Self 
confidence 0.2690* 0.3351* 0.0899* 0.1348*

Mobility 0.0206 0.0460* 0.0469* 0.025 0.1127*

Decision-
making 0.1175* 0.1284* 0.0381 0.0735* 0.1327* 0.3099*

Self esteem 0.1927* 0.2085* 0.0919* 0.1582* 0.3470* 0.0950* 0.1951*

Financial 
Inclusion 0.0915* 0.1223* -0.0125 -0.0538* 0.1367* -0.0447* -0.0341 0.0797*

Freedom 
from 
violence

0.0490* 0.0570* -0.0039 -0.0147 0.1064* -0.0105 0.0021 0.1026* 0.0457*

* = p-value <0.05

self-esteem, and financial inclusion. Similarly, self-esteem was 
positively associated with all reported sub-domains of collective  
and individual empowerment. Financial inclusion was, how-
ever, negatively associated with sub-domains such as mobil-
ity, decision-making, collective agency, and collective action, 
signifying that women with assets and access to funds are less 
likely to engage in collective action and have limited abil-
ity to exercise freedom of movement or make decisions on  
their own. Freedom from violence is positively associated with 
social cohesion, collective efficacy, self-confidence, self-esteem, 
and financial inclusion, indicative that women who do not  
experience spousal violence are more likely to have trust 
in their group to support them in times of need, or to work 
together for positive change. Those women were also more 
likely to perceive their own worth positively, and own assets and  
resources.

Results from Model A of the logistic regression show that 
more empowered women were associated with four or more  
antenatal care visits during their last pregnancy (β = 0.02,  
SE = 0.004), preparation for their last delivery (β = 0.03,  
SE = 0.005), and a postnatal care visit within a week of delivery  
(β = 0.01, SE = 0.004) (Table 5). Findings from Model B  
show that antenatal care and postnatal care visits were prima-
rily influenced by individual empowerment, while delivery  
preparedness was driven by collective support from SHGs, 
as well as individual empowerment. In Model C, where  
relationships between the outcome variables and each sub-
domain were tested individually, collective efficacy, women’s  
self-confidence, freedom of mobility, self-esteem, and financial  

inclusion had positive and significant associations with  
antenatal care. Women’s preparedness for delivery during their 
last pregnancy was significantly associated with nearly all 
the sub-domains of collective and individual empowerment,  
except for freedom of mobility and freedom from spousal  
violence. Postnatal care within a week of delivery was posi-
tively associated with social cohesion, self-confidence, and  
financial inclusion. Generally, combined domains of collective  
and individual empowerment did not appear to affect family  
planning method use, but when we observed the specific  
sub-domains of empowerment, family planning method use was 
positively associated with collective agency, self-confidence, and 
experience of less spousal violence within the past 12 months.

Discussion
This paper measures empowerment extensively to describe  
both collective and individual empowerment among women 
in SHGs. Collective empowerment encompasses cohesion,  
whereby a member believes she will be supported by her  
SHG in time of need; efficacy, when a member believes  
her group can work together for positive change, agency  
indicates a group has assisted its members in seeking services, 
and action denotes that a respondent has herself participated in  
activities for social change. An extensive array of questions 
also relate to women’s individual empowerment within six  
domains: self-confidence in engaging with people of authority  
and new situations, freedom of mobility in leaving home  
for various activities, autonomy in decision-making within 
the household and in matters of the family’s and a woman’s  
own wellbeing, self-esteem as a measure of a woman’s  
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Table 5. Logistic regression showing effect of overall combined, collective and individual empowerment on 
health practices.

Beta coefficients (standard error)a

Modelb
At least four 

antenatal care 
visits (N=2197)

At least one 
delivery 

preparedness 
(N=2197)

At least one 
postnatal 
care visit 

within 
seven days 
of delivery 
(N=2197)

Any family 
planning 

method use 
(N=2166)c

Model A: Composite 
scores of 
empowerments

Overall Combined 
empowerment 0.02*(0.004) 0.03*(0.005) 0.01*(0.004) 0.03(0.004)

Model B: Composite 
scores of collective 
& individual 
empowerment

Collective 
empowerment 0.01(0.009) 0.05*(0.009) 0.01(0.009) 0.01(0.009)

Individual 
empowerment 0.02*(0.005) 0.03*(0.005) 0.02*(0.005) 0.001(0.005)

Model C: All domains 
individually

Social cohesion 0.02(0.015) 0.07*(0.017) 0.04*(0.016) 0.003(0.015)

Collective efficacy 0.04*(0.019) 0.12*(0.021) 0.03(0.026) 0.01(0.019)

Collective agency 0.04(0.089) 0.28*(0.121) 0.03(0.087) 0.18*(0.082)

Collective action 0.03(0.031) 0.10*(0.040) 0.01(0.030) 0.04(0.032)

Self confidence 0.10*(0.018) 0.14*(0.019) 0.09*(0.019) 0.05*(0.019)

Mobility 0.06*(0.019) 0.02(0.020) 0.04(0.019) -0.01(0.019)

Decision making 0.01(0.010) 0.04*(0.010) 0.01(0.007) -0.003(0.007)

Self esteem 0.09*(0.029) 0.10*(0.034) 0.03(0.031) 0.05(0.031)

Financial 
inclusion 0.05*(0.020) 0.05*(0.023) 0.09*(0.021) 0.02(0.021)

Freedom from 
violence -0.01(0.020) 0.05(0.023) 0.001(0.021) 0.04*(0.021)

* = p-value <0.05
a Beta coefficients (standard errors) generated following bootstrapping with 500 replications. Model controlled for age, education, wealth, 
caste, employment, program exposure and self-help group strength. Reference category of key independent variables is low score of 
empowerment for the specific domain/sub-domain of interest.
b Model A was run on the overall combined score of empowerment. Model B was run on only the composite scores of collective and 
individual empowerment as independent variables. Model C was run with each of the collective and individual empowerment domains 
included separately as independent variables.
c Sample size is smaller as respondents who were pregnant were not asked about current FP use

perception of her own worth, access to financial resources 
and making those decisions independently, and freedom from  
experiences of violence, specifically spousal violence. This 
study’s findings reveal strong correlation between collective and  
individual empowerment among women who belong to SHGs,  
suggesting that collective empowerment and individual empow-
erment occur simultaneously for women in self-help groups. 
This supports previous research that suggests SHGs increase  
women’s abilities to access financial resources and opportunities,  
which further manifest as greater autonomy and propensity  
for autonomous decisions58.

Women who were individually more empowered were more  
likely to seek four or more antenatal care visits, signifying that 

a pregnant woman who is more empowered will be more likely 
to express greater self-confidence and leave her home to inter-
act with a frontline health worker, in addition to having greater  
access to financial resources for utilizing those services. Other  
studies employing a few individual empowerment measures  
separately found similar results9,11,23,24,34–36,59,60.

Delivery preparedness was associated with both collective  
empowerment and individual empowerment. Women are more 
likely to prepare for their infant’s delivery if they express 
higher levels of empowerment related to self-confidence,  
decision-making, self-esteem, and financial autonomy. Collective  
support from fellow SHG members is also reflected in a  
positive association of social cohesion, and collective efficacy,  
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agency and action. SHG members are more likely to assist  
fellow members in delivery preparations, and those women  
exercise their abilities to plan, save money, and consult with  
others in determining next steps.

Postnatal care was associated with higher levels of overall  
combined empowerment, primarily driven by greater association  
with individual empowerment. A woman received postnatal  
care if she visited a frontline worker or health facility, or if a 
frontline worker visited her at home. Literature suggests that  
domains of individual empowerment such as increased  
self-confidence and financial autonomy are associated with  
a postnatal care visit9,11,12,59, which is substantiated by 
our findings. Our findings show association of increased 
social cohesion with postnatal care; other studies have not  
acknowledged the role of collective empowerment.

In this study, family planning is not found to be associated with 
any aggregate empowerment scores – overall or combined,  
collective or individual – but increased collective agency 
was positively associated with family planning use, reflect-
ing women’s confidence in the group’s support. Individual  
self-confidence was positively associated with family  
planning use, reflecting a woman’s ability to exercise choice 
and will within her home. Family planning often serves as  
a proxy for inter-personal relationships and communication 
between couples; hence, women reporting lower experiences  
of spousal violence tend to use family planning methods 
more. This is corroborated by the literature14,61–63. Changing  
behavior around family planning use takes time, and further  
effort is needed – through SHGs – to meet women’s need 
for comprehensive services. Programs working to address  
reproductive and maternal health behaviors through SHGs 
have an opportunity to focus on family planning messages,  
encourage discussions of family planning practice, and  
strengthen links with the health system to improve women’s 
access to family planning services. Our findings are consistent  
with other studies that note positive associations of certain  
elements of individual empowerment, such as self-confidence  
and freedom from violence and family planning 
use13,15,16,18–21,23,24,32,60. Only one other study that looks at the  
association of SHG membership with family planning method 
use shows positive results64. These studies neither account for 
collective empowerment nor capture a wide array of individual  
empowerment elements, and as a result our study contributes 
to the global body of literature by studying the association of  
collective empowerment and individual empowerment with  
family planning method use.

Limitations – A key limitation of this study is that the  
associations of empowerment with health practices in relation  
to SHGs are from one point in time. This prevents us from  
looking at changes in empowerment over time, how these 
changes affect uptake of reproductive and maternal health  
behaviors among SHG members and determining the interplay 
of the sub-domains of collective empowerment and individual  
empowerment with one another. Further longitudinal studies 

with SHGs are needed to observe change in empowerment pat-
terns affecting reproductive and maternal health practices over 
time. In addition, exploring questions of collective empowerment  
with other women in a group would reduce bias from  
endogeneity. Adequate time and effort are needed to collect  
comprehensive information from respondents, through local,  
well-trained investigators. Our study acknowledges this need by 
using well-trained and experienced investigators to interview 
respondents in private settings.

Conclusions
Through the deployment of an extensive tool capturing  
women’s empowerment both collectively and individually, we 
found that collective and individual empowerment are corre-
lated when associated with women’s SHGs. Furthermore, both  
collective and individual empowerment are independently and 
jointly associated with better reproductive and maternal health  
practices such as antenatal care, delivery preparedness, postna-
tal care, and current family planning use. These results suggest 
that SHGs are a powerful mechanism for increasing women’s  
realization of their rights and opportunities, enabling them to 
access services and improve the quality of their lives. While 
this study demonstrates an association of empowerment with  
better reproductive and maternal health practices, these results 
should be interpreted with caution. While these findings  
are not generalizable to non-SHG populations, they may be  
applicable to similar sociocultural contexts and settings within 
India and globally. Future interventions should utilize SHGs  
to share messages about reproductive and maternal health  
practices and programs specifically encouraging women to  
exercise their individual and collective expression within their 
homes and communities to accelerate these healthy behaviors. 
Further research on the multi-dimensional domains of collec-
tive and individual empowerment presented in this paper is  
necessary for achieving the maximal effectiveness of SHGs.  
As women have opportunities to join SHGs and lead healthier  
lives, through information and support gained in SHGs,  
societies will be able to achieve gender equality at an accelerated 
pace and reap the benefits of a more equitable society.

Data availability
Underlying data
The underlying data have been adequately deidentified;  
however, due to the nature of the evaluation, they are not  
openly available. The data can be accessed by contacting  
the owner on the link in Harvard Dataverse (see below) or by  
emailing Ms. Christina Tse, Population Council at publications@
popcouncil.org. A valid request, which will be considered by  
Population Council, is required to access the data.

Extended data
Harvard Dataverse: Extended data for ‘Identifying the  
association of women’s empowerment with reproductive and  
maternal health practices using a cross-sectional study in  
the context of self-help groups in rural India’. https://doi.org/ 
10.7910/DVN/MHZ5MD39
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This project contains the following extended data:

     •     Questionnaire: UPCMP HH midline tool.pdf

     •      Questionnaire: UPCMP SHG leader midline tool.pdf

     •     Questionnaire: UPCMP Woman midline tool.pdf

Data are available under the terms of the Creative Commons  
Zero “No rights reserved” data waiver (CC0 1.0 Public domain 
dedication).

Consent
Written informed consent for publication of the participants’  
details was obtained from the participants.
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Summary 
This is an interesting study exploring how women empowerment measured through different 
domains (as a result of membership in self-help groups) is related to reproductive and maternal 
healthcare practices in Uttar Pradesh, India. Empowerment is measured at the collective and 
individual levels. The study team found that women with collective and individual empowerment 
are significantly associated with reproductive and maternal healthcare practices. Despite the 
importance of the topic, this study needs significant improvements before it can be considered for 
publication. 
 
Abstract 
Minor: The authors can bring up one significant implication of the study in the conclusion sections 
of the abstract. For example, governmental and non-governmental organizations can invest in 
women’s empowerment activities in rural India in order to improve maternal health practices and, 
ultimately, well-being. 
 
Introduction 
Major: The authors have mostly describe women’s empowerment in the Introduction and they 
need to motivate the public health problem related to reproductive and maternal health practices 
in rural India as well. 
 
Major: The study hypothesis, as it is currently stated, is too broad a general. The authors should 
focus on making specific claims about the types of empowerment and the relations to maternal 
health practices. 
 
Minor: It would also be great if the authors drew on a theoretical framework/model to support the 
dimensions of empowerment. Authors can describe the domains of women’s empowerment 
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based on a variety of theories related to empowerment or power dynamics. 
 
Minor: From whose perspective is empowerment being measured? I assume it is from the 
woman’s perspective, but it is important to understand empowerment from the perspective of the 
spouse and other family members. Autonomy isn’t always seen as an indicator of a healthy 
relationship in the context of marriage, especially in South Asian cultures. Women’s autonomy 
may be an indication of marital distress, unless the perspectives of spousal autonomy are 
consistent between spouses. This may need to be considered in the motivation the study. 
 
Methods 
Major: Why was “at least one activity to prepare for delivery” used for delivery preparedness? 
Aren’t all three aspects critical for the use of health services? Also, why didn’t the authors assess 
actual use of a skilled provider during delivery? These measures should be changed or justified. 
 
Major: The authors say that they “constructed an additive index to include all items within a sub-
domain to form a continuous variable for collective as well as individual empowerment.” Why 
didn’t the team use factor scores, which are also continuous and a better estimate of the factors 
for each sub-domain? It is also not clear why the team would combine all of the items into one 
“women’s empowerment” score when they clearly justified the need to separate them into 
individual scores. 
 
Major: The authors controlled for program exposure using a dichotomous variable of exposure to 
SHG activities or no exposure. However, they measured 11 activities that someone may have been 
exposed to. One should assume that someone who was exposed to 11 activities would be very 
different than someone who was exposed to 1 activity. The team should consider using the SHG 
exposure variable as continuous or at a minimum as an ordinal variable. 
 
Major: Did the authors control for exposure to any other interventions outside of the SHGs? 
 
Major: Did the authors consider including religion, husbands’ education, or social norms/beliefs as 
possible cofounders in the study? For example, husbands with higher education can support 
women’s empowerment and decision-making in reproductive and maternal healthcare practices. 
Similarly, readers would also be interested in knowing whether religion has any restrictions in 
allowing women to make decisions regarding their reproductive and maternal healthcare 
behavior. 
 
Minor: Please define terms “scheduled caste” and “scheduled tribe” for those who are unfamiliar 
with the Indian context. Also, please describe what is meant by “If a woman under eighteen was 
interviewed, she was considered an emancipated minor, as per Indian guidelines, and hence 
parental permission was not sought.” 
 
Minor: The authors say, “specific items with lower factor loadings (allowing measurement errors to 
covary) were dropped while constructing the sub-domains.” Please be specific about the cut-off for 
making the decision to drop an item. 
 
Minor: In Model C, were all sub-domains included in the model all at once? This needs to be 
clarified. 
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Results 
Major: The authors should describe the reproductive and maternal health outcomes before 
describing the Chi-square tests for association with the demographic and household 
characteristics.   
 
Major: The authors present beta-coefficients rather than odds ratios for the logistics regression 
results. Please justify this decision as odds ratios are easier to interpret. 
 
Major: The coefficients for Table 5 do not include the covariates, so it is hard to evaluate the 
magnitude of the effect. The coefficients seem small, so are they meaningful from a public health 
perspective? 
 
Major: Due to the way in which the empowerment indicators were assessed (see Methods), the 
results are difficult to evaluate. For example, if the authors had used rotated factor scores, then 
there would be no within level correlation and they could have included them in the same model. 
This must be addressed if the authors resubmit. 
 
Discussion/Conclusion 
Major: The authors do not need to redefine each of the empowerment measures as they have 
already been defined in the Methods. Instead start by describing the most salient findings from 
the study. 
 
Major: The authors need to be more precise with the types of empowerment and how they are 
related to each outcome. The magnitude of the association is also important for the reader to 
understand the implications. The authors should also give a more thorough analysis of why some 
types of empowerment are associated with some of the outcomes and not others. This will help 
move the field forward by helping people focus on specific empowerment activities rather than 
making generalizations (because the relationship between empowerment and health care use is 
already well established). This was done well with the section on family planning, but the 
discussion of other outcomes could be improved. 
 
Minor: The authors could include more relevant limitations of the study, such as recall/reporting 
biases, maintaining validity/reliability in measurement, and social desirability/informational 
biases. For example, the authors collected data from women who had a live birth in the 12 months 
preceding the survey. Therefore, women may not properly recall the actual number of antenatal 
care visits. Similarly, the authors did not mention whether they collected data privately from 
women. If they ask women in front of their husbands or their family members; then they may not 
get accurate information from women.
 
Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
No
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If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Partly
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We confirm that we have read this submission and believe that we have an appropriate level 
of expertise to state that we do not consider it to be of an acceptable scientific standard, for 
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Comments on "Identifying the association of women’s empowerment with reproductive and 
maternal health practices using a cross-sectional study in the context of self-help groups in rural 
India" 
 
Thank you for the opportunity to review the paper, entitled “Identifying the association of 
women’s empowerment with reproductive and maternal health practices using a cross-sectional 
study in the context of self-help groups in rural India [version 1]” Understanding the relationship 
of women’s participation in self-help groups (SHGs) with their individual and collective 
empowerment and in turn, the health of women and children is a critically important focus of 
evaluation efforts. This study assesses the relationship between women’s participation in SHGs in 
multiple measures of their individual and collective empowerment and MCH outcomes in the 
context of a large evaluation study in India. I hope my comments below contribute to 
strengthening this important work further. 
 
First, the authors do a nice job summarizing aspects of the literature on women’s empowerment. I 
encourage them to refer to existing theoretical literature as a way to organize the measures of 
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empowerment that they use, and in turn, to identify measures of empowerment that may be 
missing. Seminal work by Naila Kabeer identifies two major dimensions of women’s 
empowerment—claims on resources (human, economic, and social) and agency (intrinsic, 
instrumental, and collective). Providing definitions of these major elements of empowerment and 
then organizing the measures used in this study would help the reader to understand to what 
extent critical dimensions of empowerment are captured. This exercise is important because as 
the authors point out empirically, dimensions of women’s empowerment tend to be correlated, 
and so estimating relationships of sub-domains of women’s empowerment with health-related 
outcomes require thorough measurement of all dimensions. 
 
Second, the authors might consider citing recent, related empirical studies on the relationship 
between women’s participation in various forms of microfinance/economic empowerment 
programming and dimensions of women’s empowerment—including their ‘individual agency’ 
(intrinsic and instrumental dimensions) and collective agency (intrinsic and instrumental 
dimensions). A potentially useful article to cite, which explicitly defines and measures several 
dimensions of women’s intrinsic, instrumental, and collective agency, would be: Kathryn M. Yount, 
Yuk Fai Cheong, Zara Khan, Stephanie S. Miedema, Ruchira T. Naved, Women's participation in 
microfinance: Effects on Women's agency, exposure to partner violence, and mental health 1. 
 
Third, the measurement of women’s collective agency is particularly important and nascent. That 
said, some effort already has been invested in conceptualizing and measuring women’s collective 
agency. The authors might consider citing some of this empirical work, as well. A useful example 
is: Delea, Maryann, and Sinharoy, Sheela and Cheong, Yuk Fai and Heckert, Jessica and Seymour, 
Greg and Meinzen-Dick, Ruth S. and Yount, Kathryn M., The Group-Related Collective Agency 
Scales (GCAS-23 and GCAS-12) – Full and Short Form Scales for Construct Measurement (December 
22, 2021)2. 
 
Fourth, the authors are to be applauded for using factor analysis to assess the psychometric 
properties of the various scales for women’s empowerment they use in subsequent analyses. I 
encourage the authors to be more transparent regarding the nature of the original items (e.g., 
their response options, any recoding of the original response options, and univariate distributions 
of the original items). Second, given the authors’ use of exploratory and confirmatory factor 
analyses for psychometric validation of the women’s empowerment scales, I encourage the 
authors to be transparent about the findings of those analyses. Also, when a phased EFA then CFA 
approach is used, these analyses normally are performed on independent (random split) samples 
so the findings in the exploratory factor analysis can be confirmed or disconfirmed in the 
confirmatory factor analysis in an independent sample. This use of split half samples is a way of 
creating independent samples within the same study. Once these analyses are performed, it is 
important to present those findings so the reader is assured that the EFA and CFA results do, in 
fact, confirm the conceptual and empirical coherence of the scales that are used in subsequent 
analyses. I strongly recommend that the authors present the full findings of the EFA and CFA 
analyses, and in that process explain what items in the original sets may not have performed well 
and were dropped. 
 
Fifth, it is unclear to me, based on the correlation table that the authors present, that the creation 
of an overarching unidimensional women’s empowerment summary scale is warranted. As the 
correlation table shows, several of the subscales are not significantly correlated, and the 
magnitudes of some correlations is low. The results of the EFA and CFA, if presented, would 
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provide additional evidence in support of or against the creation of a unidimensional women’s 
empowerment scale. 
 
Sixth, I encourage the authors to organize the women’s empowerment exposure variables 
conceptually according to the dimension of empowerment each scale is measuring, and to 
consider the findings using the unidimensional scale that is created, in light of the comment, 
above. 
 
Finally, in the Discussion, it may be important to reflect on the dimensions of women’s 
empowerment (either dimensions of resources and/or dimensions of agency) that may not be 
captured at all or that may not be captured fully. What are the implications, for example, of 
including a disproportionate number of individual collective agency items in the unidimensional 
scale? Might there be any benefit to combining individual-level agency measures, and separately, 
collective agency measures for understanding how these broad constructs may operate in 
tandem, as is alluded to in the introduction. 
 
I hope the reflections, above, are helpful considerations for future work on this important topic as 
we work to move the field forward. 
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