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Abstract

Background: Each day, approximately 810 women die during pregnancy and childbirth and 94% of the deaths
take place in low and middle income countries. Only 45% of the births in South Asia are attended by skilled
professionals, which is lower than that in other Asian regions. Antenatal and postnatal care received from skilled
providers can help prevent maternal and neonatal mortality by identifying pregnancy-related complications.
Women’s empowerment is considered to be a significant determinant of maternal health care outcomes; however,
studies on the contextual influences of different dimensions of empowerment in Nepal are relatively limited.
Therefore, this study analyzed nationwide survey data to examine the influence of women’s economic
empowerment, sociocultural empowerment, familial/interpersonal empowerment and media and information
technology empowerment on accessing skilled delivery services among the married women in Nepal.

Methods: This study examined the influence of women’s empowerment on skilled delivery services among married
women (n = 4400) aged 15–49 years using data from the 2016 Nepal Demographic and Health Survey. Descriptive
analysis and binary logistic regression analysis were employed to analyze the data.

Results: Significant associations were found between women’s media and information technology empowerment,
economic empowerment and sociocultural empowerment and access to skilled birth attendants. Specifically, the
education of women, their occupation, owning a bank account, media exposure, and internet use were significantly
associated with the use of skilled birth attendants.

Conclusion: Focusing on women’s access to media and information technology, economic enhancement and
education may increase the use of skilled birth attendants in Nepal.
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Background
Each day, approximately 810 women die during preg-
nancy and childbirth and 94% of these deaths take place
in low and middle income countries [1]. Only 45% of
the births in South Asia are attended by skilled birth at-
tendants (SBAs), which is lower than that in other Asian
regions [2]. Antenatal care (ANC) and postnatal care re-
ceived from skilled providers can help prevent maternal
and neonatal mortality by identifying pregnancy-related

complications [3]. Despite the formulation and imple-
mentation of programs related to birth preparedness,
complication readiness and national safe motherhood to
increase the share of deliveries assisted by skilled profes-
sionals by the government of Nepal [4], only 57.4% of the
births in the country occur in the presence of skilled
health care providers [5]. Due to low rate of women’s liter-
acy (58%) [6], the lack of sufficient health facilities and ac-
cess difficulties, the share of deliveries attended by skilled
professionals is still minimal. The factors associated with a
lower rate of skilled deliveries reported by other studies
are the following: lack of education, poverty, inadequate
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antenatal care visits, pregnancy complications and a lack
of women’s empowerment [7–9].
Women’s empowerment should be viewed as one of the

dimensions of maternal health since it plays significant
role in the health and well-being of women, children and
the family. It has also been one of the major UN Sustain-
able Development Goals (SDGs) [10]. The influence of
women’s empowerment on access to skilled delivery
service has already been associated with maternal health
services [11–15]. Existing studies have documented the
significant association between women’s empowerment
and maternal health service utilization [11, 16–21].
However, what explicitly measures women’s empower-

ment in different contexts and cultural backgrounds is still
controversial. Some researchers have employed education,
economic status, household decision making and some
other variables such as attitude towards gender-based vio-
lence and support from family and kin to measure the in-
fluence of women’s empowerment on access to maternal
health care services [13, 18, 20–22]. Different dimensions of
women’s empowerment might be independently effective
in different contexts and cultural backgrounds such as in
Africa, Asia and other countries [14, 15, 23]. There are
many studies that have analyzed the influence of women’s
empowerment on access to skilled delivery services using
the data from the Demographic and Health Survey (DHS)
collected for different countries [15, 18, 20, 23]. These stud-
ies have focused on the individual, family and community
level effects on maternal health care services [23, 24],
whereas some have categorized women’s empowerment
using labor force participation, household decision making,
family planning and education [13, 17]. However, relatively
less attention has been given to the different dimensions of
empowerment that may have different levels of effective-
ness in different contexts. For instance, the economic pros-
perity of women in lower and high income countries might
play different roles in pushing women to obtain skilled ma-
ternal health services. Despite having a good economic sta-
tus, the existence of stereotypical beliefs and norms
underpinned as shame, stigmatization, and privacy matters
may hinder women in obtaining SBAs in poor countries
such as Nepal where various kinds of traditional norms and
beliefs are highly dominant. Therefore, this study analyzed
the nationwide survey data to examine the influence of
women’s economic empowerment, sociocultural empower-
ment, familial/interpersonal empowerment and media and
information technology empowerment on accessing skilled
delivery services among the married women aged 15–49
years in Nepal.

Conceptual framework
There are some indicators that have been used to meas-
ure county-level empowerment and gender equality sta-
tus. The indicators include the Gender Development

Index (GDI), which measures the status of men and
women based on life expectancy; educational status; per
capita income; and the Gender Inequality Index (GII),
which is used to measure reproductive health, educa-
tional status, political participation in parliament and
labor force participation [25]. These indicators superfi-
cially measure the national level dimensions and not the
individual level dimensions, which mean that they lack
the cultural aspects of empowerment.
Theoretically, women’s empowerment is defined as a

process [26–28] and as a goal [29] . Kabeer has divided
women’s empowerment in three broad categories, namely,
1. Agency, which defines the decision making power re-
gardless of the power relation; 2. Resources, which in-
cludes the health education and physical assets that lead
agency to be executed; and 3. Achievements, which are
the economic opportunities and improved sociopolitical
status considered as an outcome of agency [26]. Most of
the authors have used Kabeer’s concept of agency and re-
sources to analyze the data pertaining to women’s em-
powerment [14, 17–19, 21]. Malhotra summarized the
existing literatures categorizing women’s empowerment
into Economic, Sociocultural, Familial/Interpersonal,
Legal, Political and Psychological dimensions [30].
By reviewing the abovementioned literature on women’s

empowerment, we generated a conceptual framework
including the sociodemographic background and dimen-
sions of women’s empowerment. Women’s empowerment
has been divided into different dimensions such as socio-
cultural, economic and familial/interpersonal empower-
ment with reference to Malhotra [30] and Kabeer [26].
We also categorized media and information technology
empowerment because the DHS used media exposure and
ownership of a bank account as dimension of empower-
ment in Nepal [4, 31] (Fig. 1).

Methods
This is a cross-sectional study of a national representa-
tive sample collected by the Nepal Demographic and
Health Survey (NDHS), 2016. We conducted secondary
data analysis by limiting the women of reproductive age
of 15–49 as having given birth in the 5 preceding years.
The reproductive age was selected following the WHO’s
guidelines [32]. We also precisely selected the variables
related to empowerment including only the individual
information of women.

Sampling technique
The NDHS applied an updated version of the sampling
technique of the National Population and Housing Sur-
vey (NPHS) conducted by the Central Bureau of Statis-
tics (CBS), 2011. The survey used two-stage stratified
cluster sampling in rural areas and three-stage cluster
sampling in urban areas. In rural areas, wards were
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selected as the Primary Sampling Units (PSUs), and
households were selected from the sample PSUs. In
urban areas, a three-stage selection sampling design was
used, where the wards were selected as the Primary
Sampling Units (PSUs) and an EA was selected from
each PSU. Then, households were selected from the
sample EAs.
The provinces were stratified into urban and rural areas,

yielding 14 sampling strata. Samples of wards were se-
lected independently in each stratum in two stages. Impli-
cit stratification and proportional allocation were achieved
at each of the lower administrative levels by sorting the
sampling frame within each sampling stratum before
sample selection, according to the administrative units in
different levels, and by using a probability proportional-
to-size selection in the first stage of sampling (URL:
https://www.dhsprogram.com/Publications).

Study participants and sample size
All married women aged 15–49 years who were either
permanent residents of the selected households or visi-
tors who stayed in the households the night before the
survey were eligible to be interviewed by the DHS. In
the interviewed households, 13,089 women aged 15–49
years were identified for individual interviews; and inter-
views were completed with 12,862 women, yielding a re-
sponse rate of 98% [4]. For this study, the final sample
was 4400 women who were currently married and had
live birth in the 5 years preceding the survey.
(URL:https://www.dhsprogram.com/data/dataset/

Nepal_Standard-DHS_2016. cfm?)

Data collection tools and techniques
The NDHS applied face-to-face interviews using a struc-
tured questionnaire with the eligible women to collect
data. The questionnaire was developed and finalized in
English following the standard MEASURE DHS program
guidelines [33] and the questionnaires were translated
into Nepali and other local languages. The questionnaire
was pretested by trained experienced enumerators.

Data analysis technique
We weighted the sample before performing the data ana-
lysis. The sample domain and cluster design were also
prepared, creating complex sample analysis (CSA). The
descriptive analysis includes frequencies and percentages
along with the Pearson Chi square test to determine the
difference in SBA utilization according to the background
characteristics. The level of significance was p < 0.05. We
used binary logistic regression analysis to measure the as-
sociation between SBAs and other independent variables.
We presented the results in odds ratios (ORs), 95% confi-
dence intervals (CIs) and p value p < 0.05. We analyzed
the data using IBM SPSS statistics ver. 25.

Ethical considerations
The data were collected for Nepal Demographic and Health
Survey 2016 following the standard MEASURE DHS guide-
lines. The survey protocol was approved by Nepal Health Re-
search Council (NHRC) (reg. no. 329/2015) and the ICF
Institutional Review Board Calverton, Maryland, USA (ICF
project number 132989.0.000.NP.DHS.01). NDHS 2016 ob-
tained written consent from the household head to carry out

Fig. 1 Conceptual framework
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the interviews. The survey data can be obtained from the
ICF upon their request.

Definition of variables
Outcome variables
The outcome variable for this study is a binary response
regarding whether the women delivered their child using
skilled attendants. Birth assistance was recoded as a di-
chotomous variable with a value for 0 for skilled atten-
dants (doctors, nurses and midwifes) and 1 for unskilled
attendants (health assistance, MCH worker, village health
workers, traditional birth attendant, female community
health volunteer, relative/friends/neighbors, and others).

Exposure variables
The exposure variables have been selected based on
their theoretical and empirical significance and the ob-
jective of our analysis, as shown in the given Table 1.

Results
Table 2 shows the summary of the characteristics of the
women who were assisted in their deliveries by skilled
and unskilled birth attendants. The mean (SD) age of

the women who were assisted in their deliveries by both
skilled and unskilled attendants was 26.1 (0.12) years.
There was a significant difference (p < 0.05) between
those having skilled and unskilled attendants among all
the variables studied, except for ecological zone (p =
0.131) and women’s knowledge of property (p = 0.689).
The women belonged to Brahmin/Kshetri (28.7%), Jana-
jati (32.8%), Dalit (12.8% and other castes (25.7%). The
percentage of women living in urban areas was higher
(53.8%) than that living in rural areas (44.2%). Most of
the women were from Terai (53.6%) than Hills (39.3%)
and Mountains (7.1%). There were more women that
had a second or third birth order (43.6%) than those
with a first order birth (42.1%). Fewer women had higher
education (15.1%) and most of the women (71.5%) had
negative attitudes towards wife beating. As many as
94.2% of women knew who owned the property and the
majority (90.8%) did not own property in their name. A
majority of women (63.7%) did not have a bank account.
The media exposure among the women was high
(15.3%), medium (39.9%) or low (44.7%).
Table 3 presents the results of the logistic regression

analysis. The confounding factors used for the analysis

Table 1 Categorization of exposure variables

Age Assigned a value of 0 for below 25, 1 for 26 to 30 and 2 for above 31.

Ethnicity Described in 4 categories as follows: a value of 3 for Brahmin/kshetri, which included hill Brahmin, hill Kshetri, and Terai
Brahmin Kshetri; 2 for Janajati, including Newar, Hill Janajati, and Terai Janajati; 1 for Dalit, which included Hill Dalit and
Terai Dalit; and 0 for Other castes, which included the Other Terai caste group, Muslim and Others.

Type of place of
residence

Coded as 0 for urban and 1 for rural.

Ecological zone Coded as 0 for mountain, 1 for hill and 2 for Terai (plain).

Birth order Coded as 0 for birth order 1, 1 for birth orders 2–3, 2 for birth orders 4–5 and 3 for birth order 6 + .

Education Assigned a value of 0 for no education, 1 for primary, 2 for secondary and 3 for higher education.

Attitude towards wife
beating

Attitude towards wife beating was based on the responses to four DHS questions asking whether the husband was
justified in wife beating if she goes out without telling him, neglects the children, argues with him, or burns food.
We assigned a value of 0 for a negative attitude if a woman says no for all the questions and 1 for a positive attitude if a
woman says yes for all the questions.

Knowledge of property If a respondent answered no regarding knowing how much property they have and whose name it is registered in, it is
assigned a value of 0; and it is assigned a value of 1 if the respondent answered yes to knowing how much property they
have and who owns that property.

Occupation of women Coded as 0 for not working, 1 for Agriculture self-employed and 2 for other occupations including Professional/technical/
managerial, Clerical, Sales/services, skilled manual labor, and unskilled manual labor.

Property possession A binary variable that is assigned a value of 0 if a respondent does not own any land or a house and 1 if the respondent
owned 1 or 2 properties.

Owns a bank account A binary response that was 0 for no and 1 for yes.

Media exposure A composite variable combining whether a respondent reads the newspaper or a magazine, listens to the radio and
watches TV with a value of 0 if a woman lacks access to all the three media; 1 for medium access if a woman has access
to one of the three forms of media; and 2 for high access to media if a woman has access to more than one of the forms
of media at least once a week.

Internet use Coded as 0 for never and 1 for sometimes.

Decision making Decision making autonomy was based on the question asked to women in the DHS regarding who makes decisions on
the respondent’s health, larger household purchases and visits with family or relatives. A respondent who made more than
one decision, either alone or jointly with her husband, was coded 1 as having high decision-making authority; and if re-
spondent made none of the decisions either alone or jointly with her husband, it was coded as 0 as low decision making
authority.
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Table 2 Baseline characteristics of the study population and univariable association of the exposure variables with the outcome
variables

Variables Weighted Frequency (%)
(N = 4400)

Delivery assisted by skilled
Professionals (%) (N = 2353)

Delivery assisted by unskilled
Professionals (%) (N = 2047)

P value for
X2 test

Age

Below 25 2243 (51.0) 1276 (29.0) 967 (22.0) 0.006

26 to 30
years

1376 (31.3) 695 (15.8) 682 (15.5)

31 and
above

781 (17.8) 382 (8.7) 399 (9.1)

Ethnicity

Other Caste 1129 (25.7) 583 (13.3) 546 (12.4) 0.018

Dalit 565 (12.8) 261 (5.9) 304 (6.9)

Janajati 1445 (32.8) 759 (17.2) 686 (15.6)

Brhamin and
Kshetri

1261 (28.7) 750 (17.0) 512 (11.6)

Type of place of residence

Urban 2456 (53.8) 1497 (34.0) 959 (21.8) 0.000

Rural 1944 (44.2) 856 (19.4) 1088 (24.7)

Ecological zone

Mountain 313 (7.1) 128 (2.9) 186 (4.2) 0.131

Hill 1728 (39.3) 931 (21.2) 979 (18.1)

Terai 2359 (53.6) 1294 (29.4) 1065 (24.2)

Birth order

1 1865 (42.4) 1228 (27.9) 637 (14.5) 0.000

2–3 1919 (43.6) 939 (21.3) 980 (22.3)

4–5 457 (10.4) 135 (3.1) 321 (7.3)

6+ 160 (3.6) 50 (1.1) 110 (2.5)

Women’s empowerment

Socio-cultural Empowerment

Highest educational level

No
education

1384 (31.5) 508 (11.5) 876 (19.9) 0.000

Primary 856 (19.5) 404 (9.2) 452 (10.3)

Secondary 1502 (34.1) 936 (21.3) 566 (12.9)

Higher 658 (15.0) 505 (11.5) 153 (3.5)

Attitude towards wife beating

Negative
attitude

3148 (71.5) 1740 (39.5) 1408 (32.0) 0.012

Positive
attitude

1253 (28.5) 613 (13.9) 640 (14.5)

Knowledge on property

Unknown 253 (5.8) 139 (3.2) 114 (2.6)

Known 4147 (94.2) 2214 (50.3) 1933 (43.9) 0.689

Economic empowerment

Occupation of Women

Not working 1811 (41.2) 1035 (23.5) 777 (17.7) 0.000

Agriculture 1955 (44.4) 889 (20.2) 1066 (24.2)
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were age, ethnicity, type of residence, ecological zone,
and birth order.
Media/information technology empowerment was

positively associated with skilled delivery services (p <
0.005). Women aged 31 and above were more likely to
have skilled delivery than younger women (adjusted OR
1.49; 95% CI 1.09 to 2.03). Rural women were less likely
to have skilled delivery than their urban counterparts
(adjusted OR 0.70; 95% CI, 0.53 to 0.92). The likelihood
of having a skilled delivery was higher for women with
birth orders of two or three than a first order birth (ad-
justed OR 0.55; 95% CI, 0.46 to 0.66). Among the three
variables in socio-cultural empowerment, educational at-
tainment of the women was significantly positive since
highly educated women were more likely to use SBAs
(adjusted OR 2.08; 95% CI, 1.49 to 2.88). Similarly, as for
economic empowerment, two variables including women
who engaged in another occupation (adjusted OR 1.16;
95% CI, 0.87 to 1.54) and having a bank account (ad-
justed OR 1.38; 95% CI, 1.13 to 1.69) reported high odds.
Among the two variables in media and information tech-
nology empowerment, both were significant since higher
media exposure (adjusted OR 1.56; 95% CI, 1.15 to 2.12)
and internet use (adjusted OR 1.77; 95% CI, 1.42 to
2.21) were significantly associated with the utilization of

SBAs. However, familial/interpersonal empowerment
was not significantly associated with use of SBAs.
We measured the variables of women’s empowerment to

confirm the association with SBA utilization without adding
any confounding factors. This analysis also provided a simi-
lar result as Table 3. Economic empowerment and media
and information technology empowerment were more in-
fluential than sociocultural empowerment. Specifically,
higher education (adjusted OR 2.65; 95% CI, 1.92 to 3.67),
an occupation other than agriculture (adjusted OR 1.06;
95% CI, 0.80 to 1.40), owning a bank account (adjusted OR
1.26; 95% CI, 1.04 to 1.53), high access to media (adjusted
OR 1.63′ 95% CI, 1.22 to 2.18), and internet use (adjusted
OR 2.00; 95% CI, 1.60 to 2.48) were significantly associated
with the use of SBAs (Table 4).
We also analyzed the variables of women’s empower-

ment by separating those living in rural and urban areas.
Women having higher education were more likely to use
SBAs in both urban (adjusted OR 2.42; 95% CI, 1.59 to
3.67) and rural areas (adjusted OR 2.47; 95% CI, 1.49 to
4.04). Attitude towards wife beating was not significantly
associated with using SBAs in urban areas, whereas
women having positive attitudes towards wife beating
were less likely to have SBAs in rural areas (adjusted OR
0.74; 95% CI, 0.54 to 1.00). Similarly, the occupation of

Table 2 Baseline characteristics of the study population and univariable association of the exposure variables with the outcome
variables (Continued)

Variables Weighted Frequency (%)
(N = 4400)

Delivery assisted by skilled
Professionals (%) (N = 2353)

Delivery assisted by unskilled
Professionals (%) (N = 2047)

P value for
X2 test

Other
occupations

634 (14.4) 429 (9.8) 205 (4.7)

Property possession

Not owned 3994 (90.8) 2082 (47.3) 1912 (43.5)

Owned 406 (9.2) 270 (6.1) 136 (3.1) 0.000

Owns bank account

No 2801 (63.7) 1347 (30.6) 1454 (33.0)

Yes 1599 (36.3) 1005 (22.8) 594 (13.5) 0.000

Empowerment on media/information technology

Media exposure

No access 1967 (44.7) 814 (18.5) 1152 (26.2)

Medium
access

1757 (39.9) 1046 (23.8) 710 (16.1) 0.000

High access 677 (15.3) 492 (11.2) 185 (4.2)

Internet use

Never 3516 (79.9) 1669 (37.9) 1847 (42.0)

Sometimes 884 (20.1) 684 (15.5) 200 (4.6) 0.000

Familial/Interpersonal empowerment

Decision making

Low 2438 (55.4) 1252 (28.5) 1186 (26.9) 0.016

High 1962 (44.6) 1100 (25.0) 862 (19.6)
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Table 3 Crude and adjusted Odds Ratios of skilled birth attendance using a logistic regression with complex sampling analysis (n =
4400)

Variables Crude OR (95%CI) Adjusted OR (95%CI) P value

Confounding factors

Age 0.024

Below 25 1 1

26 to 30 years 0.77 (0.63 to 0.94) 0.96 (0.73 to 1.26)

31 and above 0.73 (0.59 to 0.90) 1.49 (1.09 to 2.03)

Ethnicity 0.087

Other Caste 1 1

Dalit 0.81 (0.57 to 1.13) 0.87 (0.59 to 1.28)

Janajati 0.04 (0.76 to 1.41) 0.71 (0.52 to 0.97)

Brhamin and Kshetri 1.37 (1.00 to 1.88) 0.90 (0.63 to 1.27)

Type of place of residence 0.012

Urban 1 1

Rural 0.50 (0.38 to 0.67) 0.70 (0.53 to 0.92)

Ecological zone 0.099

Mountain 1 1

Hill 1.70 (0.94 to 3.06) 1.05 (0.63 to 1.77)

Terai 1.77 (1.00 to 3.11) 1.47 (0.87 to 2.47)

Birth order 0.000

1 1 1

2–3 0.50 (0.43 to 0.57) 0.55 (0.46 to 0.66)

4–5 0.22 (0.17 to 0.28) 0.29 (0.21 to 0.40)

6+ 0.24 (0.15 to 0.37) 0.36 (0.21 to 0.61)

Women’s empowerment

Socio-cultural empowerment

Highest educational level 0.000

No education 1 1

Primary 1.54 (1.19 to 2.01) 1.33 (1.00 to 1.77)

Secondary 2.85 (2.23 to 3.64) 1.78 (1.39 to 2.28)

Higher 5.70 (4.19 to 7.74) 2.08 (1.49 to 2.88)

Attitude towards wife beating 0.167

Negative attitude 1 1

positive attitude 0.78 (0.64 to 0.94) 0.87 (0.71 to 1.06)

Knowledge of property 0.712

Unknown 1 1

Known 0.94 (0.69 to 1.27) 0.94 (0.65 to 1.34)

Economic Empowerment

Occupation of Women 0.016

Not working 1 1

Agriculture 0.63 (0.51 to 0.77) 0.78 (0.62 to 0.97)

Other occupations 1.57 (1.21 to 2.05) 1.16 (0.87 to 1.54)

Property possession 0.105

Not owned 1 1

Owned 1.83 (1.41 to 2.37) 1.30 (0.95 to 1.78)
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the women was influential in them using SBAs in urban
areas (adjusted OR 1.12; 95% CI, 0.78 to 1.60), whereas
the occupation of women was not a significant factor in
rural areas. Having a bank account in their name was
not a significant factor in urban areas, whereas women
owning a bank account in their name were more likely
to use SBAs in rural areas (adjusted OR 1.59; 95% CI,
1.17 to 2.16). Likewise, media exposure was not signifi-
cantly associated with using SBAs in urban areas;
whereas in rural area, women having high media access
were more likely to use SBAs (adjusted OR 1.92; 95% CI,
1.18 to 3.11). Women who sometimes use the internet
were more likely to use SBAs in both urban (adjusted
OR 2.02; 95% CI, 1.53 to 2.68) and rural areas (adjusted
OR 1.88; 95% CI, 1.30 to 2.72) (Table 5).

Discussion
The empowerment of women was found to be signifi-
cantly associated with the use of SBAs in our study. In
unadjusted regression analysis, education, media expos-
ure and internet use were significantly associated with
the use of SBAs. Furthermore, after adjusting the vari-
ables of women’s empowerment using sociodemographic
characteristics, the variables pertaining to women’s em-
powerment were still significant. We categorized the
variables of women’s empowerment into different di-
mensions by adopting the concepts of Malhotra et al.
[30], Kabeer [26] and the NDHS (2016). Focusing on the
categorical dimensions of empowerment, media and in-
formation technology empowerment and economic em-
powerment were found to be more influential than
sociocultural and interpersonal/familial empowerment.

According to the sensitivity analysis after separating the
rural and urban areas, sociocultural empowerment, eco-
nomic empowerment and media and information technol-
ogy empowerment were equally influential in urban and
rural areas, whereas media and information technology em-
powerment and sociocultural empowerment were more in-
fluential than economic empowerment. However, familial/
interpersonal empowerment was not significantly effective
in both areas. However, if we emphasize specific variables
within the categories, the education of women, occupation,
owning a bank account, media exposure, and internet use
were significantly associated with the use of SBAs.

Socio-cultural empowerment
Among the three variables in socio-cultural empower-
ment, educational attainment was found to be influential
in both urban and rural areas as higher educated women
reported greater odds of using SBAs. Similar results were
reported in other studies in Nepal [11, 34] and elsewhere
[7, 12, 35–39]. A possible reason might be that lower ed-
ucated women lack awareness and tend to follow trad-
itional delivery methods. Education helps change the
attitudes of women and widen their knowledge, allowing
them to take part in household decision making [40, 41].
The results emphasize the significance of women’s
education to achieving MDG 5.
Attitude towards wife beating was not significantly as-

sociated with using SBAs in urban areas, but it was sig-
nificantly associated with using SBAs in rural areas in
our study. This result is consistent with other studies
[24, 42, 43]; however, they did not analyze rural and
urban areas separately. The lack of education and

Table 3 Crude and adjusted Odds Ratios of skilled birth attendance using a logistic regression with complex sampling analysis (n =
4400) (Continued)

Variables Crude OR (95%CI) Adjusted OR (95%CI) P value

Ows bank account 0.002

No 1 1

Yes 1.83 (1.51 to 2.21) 1.38 (1.13 to 1.69)

Empowerment on media/information technology

Media exposure 0.002

No access 1 1

Medium access 2.08 (1.71 to 2.54) 1.38 (1.13 to 1.69)

High access 3.76 (2.85 to 4.97) 1.56 (1.15 to 2.12)

Internet use 0.000

Never 1 1

Sometimes 3.78 (3.04 to 4.96) 1.77 (1.42 to 2.21)

Familial/interpersonal Empowerment

Decision making power 0.431

Low 1 1

High 1.21 (1.04 to 1.41) 1.06 (0.91 to 1.23)
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following traditional gender-based misconceptions in
rural areas may contribute to supporting wife beating,
which hinders access to maternal health care.

Economic empowerment
Two out of three economic empowerment variables had
significant effects in the overall analysis. Women work-
ing in non-agricultural sectors were more likely to utilize

SBAs than those working in agriculture and not work-
ing, which is consistent with other studies [18, 34]. How-
ever, women working in non-agricultural sectors were
more likely to access maternal health in urban areas,
whereas the occupation of women was not influential in
rural areas. Another study reported that working women
are less likely to obtain skilled deliveries than women
not working in Nepal [44]. One possible reason could be

Table 4 Crude and adjusted Odds Ratios of skilled birth attendance and women’s empowerment using a logistic regression with
complex sampling analysis (n = 4400)

Variables Crude OR (95%CI) Adjusted OR (95%CI) P value

Women’s empowerment

Socio-cultural empowerment

Highest educational level 0.000

No education 1 1

Primary 1.54 (1.19 to 2.01) 1.41 (1.08 to 1.84)

Secondary 2.85 (2.23 to 3.64) 2.09 (1.65 to 2.65)

Higher 5.70 (4.19 to 7.74) 2.65 (1.92 to 3.67)

Attitude towards wife beating 0.135

Negative attitude 1 1

Positive attitude 0.78 (0.64 to 0.94) 0.86 (0.71 to 1.05)

Knowledge of property 0.843

Unknown 1 1

Known 0.94 (0.69 to 1.27) 0.97 (0.69 to 1.36)

Economic Empowerment

Occupation of Women 0.000

Not working 1 1

Agriculture 0.63 (0.51 to 0.77) 0.66 (0.05 to 0.81)

Other occupations 1.57 (1.21 to 2.05) 1.06 (0.80 to 1.40)

Property possession 0.087

Not owned 1 1

Owned 1.83 (1.41 to 2.37) 1.30 (0.96 to 1.76)

Owns bank account 0.017

No 1 1

Yes 1.83 (1.51 to 2.21) 1.26 (1.04 to 1.53)

Empowerment on media/information technology

Media exposure 0.001

No access 1 1

Medium access 2.08 (1.71 to 2.54) 1.40 (1.14 to 1.73)

High access 3.76 (2.85 to 4.97) 1.63 (1.22 to 2.18)

Internet use 0.000

Never 1 1

Sometimes 3.78 (3.04 to 4.96) 2.00 (1.60 to 2.48)

Familial/interpersonal Empowerment

Decision making power 0.627

Low 1 1

High 1.21 (1.04 to 1.41) 0.96 (0.82 to 1.13)
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linked to the form of work that the women engage in.
The rate of women’s engagement in non-agricultural
sectors is higher in urban areas than in rural areas. The
women who work in areas other than agriculture may
earn more money in cash that may empower them to
become independent decision makers and use maternal

services. Conversely, the majority of women who only
work in agriculture in rural areas do not get cash in
return to spend it on their health.
The women having bank accounts have a higher pro-

pensity of using SBAs. A study in India also documented
a significant association of the ownership of a bank

Table 5 Crude and adjusted Odds Ratios of skilled birth attendance in urban and rural areas and women’s empowerment using
logistic regression with complex sampling analysis (n = 4400)

Urban (n = 2456) Rural (n = 1944)

Variables Crude OR (95%CI) Adjusted OR (95%CI) P value Crude OR (95%CI) Adjusted OR (95%CI) P value

Women’s empowerment

Socio-cultural empowerment

Highest educational level 0.000 0.000

No education 1 1 1 1

Primary 1.34 (0.87 to 2.05) 1.24 (0.83 to 1.87) 1.70 (1.19 to 2.43) 1.61 (1.11 to 2.31)

Secondary 2.24 (1.59 to 3.16) 1.70 (1.23 to 2.36) 3.27 (2.35 to 4.55) 2.51 (1.79 to 3.53)

Higher 4.89 (3.26 to 7.32) 2.42 (1.59 to 3.67) 4.65 (2.92 to 7.40) 2.47 (1.49 to 4.04)

Attitude towards wife beating 0.728 0.048

Negative attitude 1 1 1 1

Positive attitude 0.95 (0.76 to 1.20) 1.04 (0.82 to 1.33) 0.66 (0.50 to 0.89) 0.74 (0.54 to 1.00)

Knowledge of property 0.929 0.713

Unknown 1 1 1 1

Known 0.99 (0.63 to 1.55) 0.98 (0.59 to 1.61) 0.84 (0.55 to 1.29) 0.92 (0.57 to 1.47)

Economic Empowerment

Occupation of Women 0.000 0.142

Not working 1 1 1 1

Agriculture 0.50 (0.37 to 0.68) 0.60 (0.46 to 0.79) 0.86 (0.63 to 1.16) 0.73 (0.53 to 1.00)

Other occupations 1.41 (0.99 to 2.01) 1.12 (0.78 to 1.60) 1.44 (0.93 to 2.25) 0.92 (0.62 to 1.39)

Property possession 0.281 0.097

Not owned 1 1 1 1

Owned 1.75 (1.23 to 2.50) 1.27 (0.82 to 1.95) 1.58 (1.07 to 2.36) 1.43 (0.94 to 2.19)

Owns bank account 0.764 0.004

No 1 1 1 1

Yes 1.50 (1.17 to 1.92) 1.04 (0.81 to 1.33) 2.05 (1.53 to 2.77) 1.59 (1.17 to 2.16)

Empowerment on media/information technology

Media exposure 0.156 0.013

No access 1 1 1 1

Medium access 1.93 (1.43 to 2.60) 1.32 (0.96 to 1.82) 1.94 (1.51 to 2.51) 1.33 (1.04 to 1.71)

High access 3.10 (2.15 to 4.45 1.39 (0.94 to 2.03) 3.86 (2.47 to 6.02) 1.92 (1.18 to 3.11)

Internet use 0.000 0.001

Never 1 1 1 1

Sometimes 3.35 (2.62 to 4.29) 2.02 (1.53 to 2.68) 3.44 (2.43 to 4.88) 1.88 (1.30 to 2.72)

Familial/interpersonal Empowerment

Decision making power 0.371 0.655

Low 1 1 1 1

High 1.16 (0.95 to 1.41) 0.91 (0.74 to 1.12) 1.09 (0.87 to 1.37) 0.95 (0.75 to 1.20)
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account with contraceptive use, ANC visits and greater
birth spacing [45]. However, in urban areas, having a
bank account in their name did not significantly affect
using SBAs, whereas it was influential in rural areas.
Owning a bank account might indicate the economic in-
dependency and autonomy of women such that they
may have freedom in their financial management and
health care decisions.
Possession of property in their name was not influen-

tial on the use of SBAs in this study. The reason might
be that the possession of fixed assets, either solely or
jointly, may not empower or induce women to use SBAs
unless they have freedom to convert assets into the cash,
which is needed to obtain skilled maternal services. The
legal possession of property may not mean the freedom
to sell and purchase it on their own without the agree-
ment of their partner and other heads of households.
Decision making on selling and purchasing fixed assets
are usually made by the male head of the household in
Nepal.

Media and information technology empowerment
Another important factor that was positively associated
with skilled delivery services was media access. Other
studies also documented similar results [22, 23, 46].
However, a study conducted in Ethiopia was inconsistent
with our results [7] and showed that media access was
not associated with using SBAs. It is consistent with the
results in urban areas in our study that access to media
was not significantly associated with SBAs. However,
women having high access to media were more likely to
use SBAs in rural areas. The influence of media might
be because media can play crucial roles in bridging
knowledge gaps and forming positive attitudes, thereby
sensitizing women with the importance of having births
using skilled attendants.
Internet access was another predictor of maternal ser-

vice utilization in both urban and rural areas. A system-
atic review indicated the importance of internet use
during pregnancy since it helps to find information
about fatal development, to build the confidence and to
encourage decision making [47]. As we have categorized
internet use into the media and information technology
empowerment of women, internet use might be one of
the variables to measure its effectiveness on the use of
SBAs. The reason might be that using the internet pro-
vides better access to the information that women need
when seeking skilled deliveries. In addition, the SNS has
become one of the most popular sources of information
in Nepal. The positive impact of internet use on the use
of SBAs in Nepal might be because of the access to so-
cial media via the internet, which allows one to get vari-
ous information on maternal health services.

Familial/interpersonal empowerment
Decision making was not influential in both urban and
rural areas in this study, which is consistent with the re-
sult of a study conducted in Senegal [18]. However,
women’s decision making power was significantly associ-
ated with using SBAs in other studies in Nepal [16] and
elsewhere [6, 8, 11, 12, 19, 22, 24, 48–50]. We did not
analyze three aspects (health decisions, movement and
larger household purchases) of decision making separ-
ately and whether each aspect may have a different ef-
fect; rather, we combined them into one variable with
two levels. The insignificant relationship between house-
hold decision making and the use of SBAs might be
questionable because of the uneven distribution of re-
sources and the availability of facilities in all geograph-
ical areas in Nepal. Furthermore, as stated by previous
researchers, variables pertaining to decision making au-
tonomy might contain multifaceted and similar features
as the DHS data [18, 51].
The strength of the study was the use of a national

representative sample that is generalizable to the overall
scenario of the trend and influencing factors for mater-
nal service utilization. Meanwhile, this study has several
limitations. The first is that the definition and operatio-
nalization of women’s empowerment introduced in the
DHS Nepal lacks contextual relevancy in light of cultural
diversification. The second limitation was the cross-
sectional design of the study that measured women’s
empowerment after the birth of the child. Measuring
empowerment before and after the birth may provide a
clearer understanding of the influences on SBA use.
Third, we selected the variables by limiting the individ-
ual information to women only, and adding information
on household characteristics and the husband might
produce different results.

Conclusion
The aim of the study was to determine the association be-
tween women’s empowerment and the use of SBAs in
Nepal. We found a significant association of women’s em-
powerment with maternal health service utilization. Media
and information technology empowerment and economic
empowerment were more influential than social-cultural
and familial/interpersonal empowerment. However, spe-
cifically, educating women, providing and encouraging
them to become financially independent and media and
information technology access may increase the number
of women who seek skilled maternal health services.
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