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Abstract

Background: While millions of women in many African countries have little autonomy in health care decision-
making, in most low and middle-income countries, including Ethiopia, it has been poorly studied. Hence, it is
important to have evidence on the factors associated with women’s health care decision making autonomy and
the spatial distribution across the country. Therefore, this study aimed to investigate the spatial clusters distribution
and modelling of health care autonomy among reproductive-age women in Ethiopia.

Methods: We used the 2016 Ethiopian Demographic and Health Survey (EDHS) data for this study. The data were
weighted for design and representativeness using strata, weighting variable, and primary sampling unit to get a
reliable estimate. A total weighted sample of 10,223 married reproductive-age women were included in this study.
For the spatial analysis, Arc-GIS version 10.6 was used to explore the spatial distribution of women health care
decision making and spatial scan statistical analysis to identify hotspot areas. Considering the hierarchical nature of
EDHS data, a generalized linear mixed-effect model (mixed-effect logistic regression) was fitted to identify
significant determinants of women’s health care decision making autonomy. The Intra-Class Correlation (ICC) were
estimated in the null model to estimate the clustering effect. For model comparison, deviance (-2LLR), Akakie
Information Criteria (AIC), and Bayesian Information Criteria (BIC) parameters were used to choose the best-fitted
model. Variables with a p-value < 0.2 in the bivariable analysis were considered for the multivariable analysis. In the
multivariable mixed-effect logistic regression analysis, the Adjusted Odds Ratio (AOR) with 95% Confidence Interval
(CI) were reported to declare the strength and significance of the association between women’s decision-making
autonomy and independent variables.
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Results: In this study, about 81.6% (95% CI: 80.6%, 82.2%) of women have autonomy in making health care
decisions. The spatial distribution of women’s autonomy in making health decisions in Ethiopia was non-random
(global Moran’s I = 0.0675, p < 0.001). The significant hotspot areas of poor women’s autonomy in making health
care decisions were found in north Somali, Afar, south Oromia, southwest Somali, Harari, and east Southern Nations
Nationalities and Peoples (SNNP) regions. In the mixed-effect logistic regression analysis; being urban (AOR = 1.59,
95% CI: 1.04, 2.45), having secondary education (AOR = 1.60, 95% CI: 1.06, 2.41), having an occupation (AOR = 1.19,
95% CI: 1.01, 1.40) and being from the richest household (AOR = 2.14, 95% CI: 1.45, 3.14) were significantly
associated with women autonomy in deciding for health care.

Conclusions: The spatial distribution of women’s autonomy in making the decision for health care was non-
random in Ethiopia. Maternal education, residence, household wealth status, region, and maternal occupation were
found to influence women’s autonomy. Public health interventions targeting the hotspot areas of poor women
autonomy through enhancing maternal occupation and employment is needed to improve women empowerment
in making decisions for health care.
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Background
Women autonomy is defined as the ability of women to
make choices or decisions within the household relative
to their husbands [1, 2]. Women’s autonomy in making
decisions for health care is a key public health interven-
tion for better maternal and child health outcomes [3]
and is closely linked with the education, residence, and
household wealth status of the women [4]. Women’s
ability to pursue maternal health care services such as
family planning, Antenatal Care (ANC), health facility
delivery, Postnatal Care (PNC), child immunization, and
seeking health care for their illness depends on women
autonomy in making decisions for health care [5–7].
Decision-making autonomy in the use of maternal and

child health care plays a major role in women’s health-
seeking behavior [8], identified as a key strategy in redu-
cing child and maternal mortality in many resource-poor
settings particularly in sub-Saharan Africa [9, 10]. In low-
and middle-income countries despite various public health
interventions to improve maternal and child health, ma-
ternal and child mortality remains a major public health
problem [11, 12]. Maternal and child mortality are highly
concentrated in low-income countries and is largely due
to the low utilization of maternal health services and em-
powerment of women for their health [13].
Nearly 295,000 women and 5 million children under

five died annually worldwide, of which 86% are found in
Sub-Saharan Africa (SSA) and Southern Asia [14–17].
The majority of the deaths can be preventable through
the utilization of basic maternal and child health care
services [15]. Women’s autonomy in making decisions
for health care plays a significant role in improving ma-
ternal and child health outcomes [18]. Evidences re-
vealed that women’s involvement in making decisions
for health care increased the likelihood of maternal and
child health care services [13, 19–22].

Despite increasing women’s autonomy in maternal health
care as promising strategies to enhance maternal and child
health care utilization, women in low-income countries
have little control over household assets and participation
in health care decisions [22–24]. Women’s autonomy in
making decisions are influenced by community norms, cul-
ture, gender roles, gender inequality, religion, and other be-
havioral factors [25, 26]. Previous studies found that
maternal age, husband age, maternal education, husband
education, household wealth status, parity, residence, and
media exposure were significantly associated with women’s
autonomy in deciding on health care [27–30].
There are studies conducted on the prevalence and as-

sociated factors of women’s decision-making autonomy
in Ethiopia [18, 31, 32]. However, in making health care
decisions, these findings fail to capture the spatial distri-
bution of women’s autonomy. Therefore, to guide tar-
geted interventions, it has become important to define
geographical areas with poor women’s health care
decision-making autonomy using Geographic Informa-
tion Systems (GIS) and Spatial Scan Statistical (SaTScan)
analyses. To explore and define the spatial distribution
of health care decision-making autonomy of women
within a country, GIS and SaTScan-based spatial analysis
are crucial. It is necessary to consider areas where
women’s autonomy is restricted to having focused inter-
ventions in this field to examine the spatial distribution
of health care decision-making autonomy. Therefore,
this study aimed to investigate the spatial clusters distri-
bution and modelling of health care autonomy among
reproductive-age women in Ethiopia.

Methods
Data source, population, and sample size
This study was based on the most recent Demographic
and Health Survey (DHS) of Ethiopia (EDHS 2016).
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Ethiopia is situated in the horn of Africa and it has nine
regions (Afar, Amhara, Benishangul-Gumuz, Gambela,
Harari, Oromia, Somali, Southern Nations, Nationalities,
and People’s (SNNP) Region and Tigray) and two ad-
ministrative cities (Addis Ababa and Dire-Dawa) (Fig. 1).
A two-stage stratified sampling technique was employed
to select the study participants using the 2007 Popula-
tion and Housing Census (PHC) as a sampling frame.
Overall a total of 21 sampling strata have been created.
Around 645 Enumeration Areas (EAs) (202 in the urban
area) were selected in the first stage and on average 28
households per EA were chosen in the second stage. All
currently married reproductive-age women in Ethiopia
were the source of population, whereas, all currently
married women in the selected EAs were the study
population. For this study, the Individual Record data
(IR) set was used. A total of 10,223 currently married re-
productive age women were included. The detailed sam-
pling procedure and methodology were presented in the
full EDHS 2016 report [33].

Variables of the study
The outcome variable for this study was women’s health
decision making autonomy. In EDHS 2016 the question
was asked as “person who usually decides on the respon-
dent’s health care?“. The response for this question was
respondent alone coded as “1”, jointly with their partner

coded as “2”, and partner alone coded as “3”. Then we
recode women who take health care decision alone or
with their partner were coded 1 while respondents,
where their partner alone decides for health care, were
coded 0. Where “0” represents a woman with no health
care decision making autonomy and “1” represents a
woman with health care decision making autonomy. The
independent variables considered were maternal age
(15–24/25–34/35–49 years), residence (rural/urban), re-
gion, maternal occupational status (working/not work-
ing), women’s educational status (no/primary/secondary/
higher), husband’s educational status (no/primary/sec-
ondary/higher), religion (Muslim/orthodox/protestant/
other), frequency of watching television (not at all/less
than once a week/at least once a week), frequency of lis-
tening radio (not at all/less than once a week/at least
once a week), frequency of reding newspaper (not at all/
less than once a week/at least once a week), household
wealth status (poorest/poorer/middle/richer/richest),
and covered by health insurance (no/yes).

Data management and analysis
All the statistics reported in this paper were adjusted for
complex survey designs to get a reliable estimate and to
draw valid conclusions. STATA version 14, ArcGIS ver-
sion 10.6, and SaTScan version 9.6 statistical software
were used for analysis.

Fig. 1 The map of regions of Ethiopia (Figure was generated using ArcGIS version 10.6 statistical software)
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Spatial analysis
The global spatial autocorrelation using Moran’s index
was done to assess whether women’s autonomy in health
care decision making was random or non-random. Mor-
an’s index is a spatial statistic that measures the spatial
autocorrelation of women’s autonomy in deciding on
health care [34]. It produces a single output by taking
the entire data sets (proportion of women autonomy in
deciding for health care at the cluster level, latitude, lon-
gitude, and cluster ID). The global Moran’s I statistical
analysis produces the Moran’s I value, Z-score, and p-
values. Moran’s I value ranges from − 1 to 1 [35]. A
value close to 1 shows a strong positive spatial autocor-
relation of women’s autonomy in making decisions for
health care and a value close to -1 shows a strong nega-
tive spatial autocorrelation (opposition between enumer-
ation areas concerning the prevalence of women’s health
care decision making autonomy). Moran’s, I value close
to 0, indicates the spatial distribution of women auton-
omy in deciding for health care randomly distributed
(independence between EAs). A statistically significant
Moran’s I (p < 0.05) indicates the spatial distribution for
women’s autonomy in deciding for health care is non-
random.
To predict the prevalence of health care decision-making

autonomy in the un-sampled areas based on sampled EAs,
the spatial interpolation method is used. In unobserved
areas of Ethiopia, the Kriging spatial interpolation approach
was used to predict the prevalence of women’s autonomy
of health care decision-making. Kriging is used by forecast-
ing it at unsampled locations (enumeration areas) to gener-
ate smooth maps of the outcome (women’s health care
decision-making autonomy) and is an optimal interpolation
based on regression against observed values of the sur-
rounding data points, weighted according to the spatial co-
variance values.
The Spatial Scan Statistical (SaTScan) analysis was

done to identify significant hot spot areas of women’s
autonomy in deciding on health care. The Bernoulli
model was employed to identify the statistically signifi-
cant spatial clusters of health care decision making au-
tonomy of women using Kuldorff’s SaTScan version 9.6
statistical software. Since the elliptical window is inactive
in the SaTScan software, we used a circular scanning
window that moves across the study area to identify sig-
nificant hot spot areas. The numbers of cases in each lo-
cation had Bernoulli distribution and the model required
data for cases, controls, and geographic coordinates.
Women who are not participating in health care deci-
sion making were considered as cases and those who
participated in making health care decisions as controls.
The default maximum spatial cluster size of < 50% of the
population was used as an upper limit, which allowed
both small and large clusters to be detected and ignored

clusters that contained more than the maximum limit.
Selecting the cluster size of 50% of the total population
is the default option for the maximum scanning window
size and is often used to search the most likely clusters
with a higher value of the test significance. Kuldorff’s in-
dicated that a window-sized up to 50% of the population
at risk can reduce negative clusters, highly sensitive,
avoid missing clusters, and more likely to contain the
true significant clusters than the small scanning window.
For each potential cluster, a likelihood ratio test statis-

tic and the p-value were used to determine if the num-
ber of observed women who are not participating in
health care decision making within the potential cluster
was significantly higher than expected or not. The scan-
ning window with maximum likelihood was the most
likely performing cluster, and the p-value was assigned
to each cluster using Monte Carlo hypothesis testing by
comparing the rank of the maximum likelihood from
the real data with the maximum likelihood from the ran-
dom datasets. The primary and secondary clusters were
identified and assigned p-values and ranked based on
their likelihood ratio test, based on 999 Monte Carlo
replications [36].

Mixed effect logistic regression analysis
The data source for this study was EDHS data. Standard
models such as the logistic regression model are not ap-
propriate these models are used for data that has a flat
structure but EDHS has hierarchical nature (data col-
lected at individual and community level). This implies
that there is a need to take into account the between
cluster variability by using advanced models such as
mixed-effect binary logistic regression analysis. There-
fore, a mixed effect logistic regression model (both fixed
and random effect) was fitted. By fitting the standard lo-
gistic regression and mixed-effects logistic regression
models, deviance (-2LLR), Akakie Information Criteria
(AIC), and Bayesian Information Criteria (BIC) were
used as a model comparison parameter. The Intra-class
Correlation Coefficient (ICC), Likelihood Ratio (LR) test,
and Median Odds Ratio (MOR) were done to assess the
clustering effect and for assessing model fitness. Vari-
ables with a p-value < 0.2 in the bi-variable analysis were
considered in the multivariable mixed-effect logistic re-
gression model. The Adjusted Odds Ratios (AOR) with a
95% Confidence Interval (CI) and p-value ≤ 0.05 in the
multivariable model were used to declare statistically sig-
nificant factors associated with women’s autonomy in
making health care decisions.

Ethics consideration
Permission to get access to the data was obtained from
the measure DHS program online request from http://
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www.dhsprogram.com.website and the data used were
publicly available with no personal identifier.

Results
Background characteristics of reproductive‐age women
A total of 10,223 currently married women were included
in the study. Of these, 81.6%% (95% CI: 80.6, 82.2%) of
married women took decisions on their health care alone
or jointly with their husband. About 6815 (79.6%) of rural
women and 1508 (91%) of urban women were autono-
mous in making decisions for their health care. Regarding
region, more than three-fourth (92.8%) of women in Addis
Ababa and 91.6% of women in Harari took decisions on
their health care alone or jointly with their husbands.
Women’s autonomy in making decisions for their health
care increased by education status, from 79.2% among
women who did not attain formal education to 92.2%
among women who attained a higher level of education.
The proportion of women who participated in making de-
cisions for their health care among women whose hus-
bands attained a higher level of education, those in the
richest household wealth status, those who have media ex-
posure (radio, newspaper, and television) were higher
compared to their counterparts (Table 1).

Spatial distribution of health care autonomy among
reproductive‐age women
The red color on the map indicates areas with a high
percentage of women who were autonomous in making
decisions for their health care. Whereas, the green one

Table 1 Percentage distribution of women autonomy in
making decisions for health care currently married women by
women characteristics in Ethiopia, 2016
Variables Women autonomy in making decision for health

care

No (%) Yes (%)

Residence

Rural 1749 (20.4) 6815 (79.6)

Urban 150 (9) 1256 (91)

Region

Tigray 104 (15.8) 553 (84.2)

Afar 27 (28.8) 68 (71.2)

Amhara 313 (13.0) 2100 (87.0)

Oromia 805 (20.2) 3182 (79.8)

Somali 78 (24.1) 245 (75.9)

Benishangul 23 (20.3) 90 (79.7)

SNNPRs 507 (23.3) 1666 (76.7)

Gambella 6 (20.6) 23 (79.6)

Harari 2 (8.4) 22 (91.6)

Addis Ababa 25 (7.2) 329 (92.8)

Dire-Dawa 7 (15.6) 43 (84.4)

Education status

No education 1302 (20.8) 4951 (79.2)

Primary 509 (17.6) 2386 (82.4)

Secondary 55 (8.5) 599 (91.5)

Higher 33 (7.8) 599 (92.2)

Religion

Orthodox 608 (14.7) 3531 (85.3)

Muslim 762 (21.5) 2777 (78.5)

Catholic 9 (12.5) 66 (87.5)

Protestant 458 (20) 1831 (80)

Others 61 (36.1) 108 (63.9)

Maternal age (years)

15–24 458 (19.9) 1839 (80.1)

25–34 746 (16.8) 3705 (83.2)

≥ 35 695 (20) 2779 (80)

Husband education

No 953 (20.3) 3732 (79.7)

Primary 694 (18.4) 3078 (81.6)

Secondary 150 (15.4) 825 (84.6)

Higher 89 (12.6) 623 (87.4)

Wealth status

Poorest 463 (23.7) 1489 (76.3)

Poorer 467 (22.5) 1607 (77.5)

Middle 391 (19.0) 1666 (81.0)

Richer 365 (18.3) 1634 (81.7)

Richest 213 (9.9) 1927 (90.1)

Frequency of reading newspaper

Not at all 1827 (19.5) 7531 (80.5)

Less than once a week 55 (8.7) 585 (91.3)

Table 1 Percentage distribution of women autonomy in
making decisions for health care currently married women by
women characteristics in Ethiopia, 2016 (Continued)
Variables Women autonomy in making decision for health

care

No (%) Yes (%)

At least once a week 17 (7.6) 208 (92.4)

Frequency of listening to the radio

Not at all 1410 (19.8) 5711 (80.2)

Less than once a week 285 (18.2) 1278 (81.8)

At least once a week 204 (13.3) 1334 (86.7)

Frequency of watching television

Not at all 1550 (19.7) 6328 (80.3)

Less than once a week 225 (20.3) 885 (79.7)

At least once a week 124 (10) 1111 (90)

Covered by health insurance

No 1821 (18.8) 7891 (81.2)

Yes 78 (15.3) 433 (84.7)

Respondent working status

Not working 1458 (20.7) 5602 (79.3)

Working 441 (13.9) 2722 (86.1)

Overall prevalence 18.6% (95% CI: 17.8, 19.3) 81.4% (95% CI: 80.6, 82.2)
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indicates a low percentage of women who were autono-
mous in making decisions for their health care. The high
prevalence of women who were autonomous in making
decisions for their health care was found in Addis
Ababa, Tigray, and Amhara regions whereas, a low per-
centage of women’s health care autonomy was found in
the Somali, West Benishangul, and East SNNP regions
(Fig. 2). The global spatial autocorrelation analysis
showed that the spatial distribution of health care mak-
ing autonomy of women was non-random in Ethiopia
(global Moran’s I = 0.0675, p < 0.001) (Fig. 3).

Kriging interpolation analysis
The predicted highest prevalence of women who were au-
tonomous in making decisions for health care was de-
tected in the central Amhara, north Oromia, and east
Somali regions. In contrast, areas with the lowest preva-
lence of women autonomy in making decisions for making
health care were detected in east Afar, northeast Somali,
west SNNPRs, and west Gambella regions (Fig. 4).

Spatial scan statistical analysis
A total of 165 significant clusters were identified within
3 spatial windows. Of these, 78 clusters were primary
(most likely clusters) located in the north Somali and en-
tire Afar regions of Ethiopia. The cluster’s spatial win-
dow was centered at 9.956410 N, 38.964524 E with a
radius of 122.65 km, a Relative Risk (RR) of 1.15, and
Log-Likelihood Ratio (LRR) of 17.1, at p < 0.01. This
means married women within the spatial window had
1.15 times less likely to be participated in making health
care decisions compared to women outside the spatial
window (Table 2). The secondary clusters were identi-
fied in the south Oromia, southwest Somali, Harari, and
east SNNPRs regions (Fig. 5).

Determinants of health care decision making autonomy
Model comparison
AIC, BIC, and deviance were used for model compari-
son, and the mixed effect logistic regression model was
the best fitted for the data since it had the lowest

Fig. 2 The spatial distribution of women autonomy in making decisions for health care among reproductive age women in Ethiopia, 2016 (Figure
was generated using ArcGIS version 10.6 statistical software)
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deviance value (Table 3). The ICC value in the null
model was 0.26 (95% CI: 0.21, 0.31), MOR was 2.76 and
the Log-likelihood Ratio (LR) test was (X2 (01) = 293.29,
p < 0.001), indicates that the mixed effect logistic regres-
sion model was the best fit over the basic model.
In the multivariable mixed-effect logistic regression

analysis; place of residence, region, woman’s educational
status, woman’s occupation, and household wealth index
were significantly associated with women’s autonomy for
health care decision making. Urban women were 1.59

times (AOR = 1.59, 95% CI: 1.04, 2.45) higher odds of
participating in making decisions for their health care
compared to rural women. Women residing in Tigray,
Amhara, Oromia, and Harari region were 2.41 (AOR =
2.41, 95% CI; 1.43, 4.04), 3.02 (AOR = 3.02, 95% CI; 1.83,
4.99), 1.72 (AOR = 1.72, 95% CI: 1.07, 2.78) and 4.17
(AOR = 4.17, 95% CI: 2.14, 8.14) times higher odds of
participating in making their own health care decisions
compared to those women residing in Afar region, re-
spectively. The odds of participating in making decisions

Fig. 3 Global spatial autocorrelation analysis of women autonomy in making health care decision in Ethiopia, 2016 (was generated using ArcGIS
version 10.6 statistical software)
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for their health care among women who attained sec-
ondary education were 1.6 times (AOR = 1.60 (95% CI:
1.06, 2.41) higher than women with no formal education.
The odds of participating in making their own health
care decisions among women who were working were
1.19 times (AOR = 1.19 (95% CI: 1.01, 1.40)) higher

compared to women who had no occupation/not
working. Women from the richest household had 2.14
times (AOR = 2.14 (95% CI: 1.45, 3.14)) higher odds
of participating in making their own health care deci-
sions compared to women from the poorest house-
hold (Table 4).

Fig. 4 The spatial interpolation of women autonomy in making health care decisions in Ethiopia, 2016 (Figure was generated using ArcGIS
version 10.6 statistical software)

Table 2 The spatial scan statistical analysis of women autonomy in making decisions for health care among women in Ethiopia, 2016

Cluster Enumeration area(cluster)identified Coordinate/radius Population Case RR LLR p-value

1 (78) 572, 423, 510, 267, 310, 10, 201, 637, 460, 624, 350, 121, 229, 482,
287, 112, 464, 303, 90, 144, 463, 295, 274, 532, 153, 170, 402, 247,
91, 369, 560, 509, 15, 428, 582, 11, 626, 639, 414, 339, 305, 108, 107,
155, 635, 31, 100, 211, 19, 40, 330, 293, 159, 195, 59, 314,264, 302,
487, 176, 645, 110, 61, 225, 608, 451, 539, 206, 145, 617,475, 261,
252, 484, 236, 83, 147, 353

(9.956410 N, 38.964524 E)/
122.65 km

669 619 1.15 17.1 0.0001

2(70) 423, 572, 510, 112, 463, 464, 274, 144, 287, 532, 153, 170, 91, 90,
247, 11, 626, 339, 15, 582, 107, 108, 305, 414, 509, 402, 560, 639, 31,
428, 267, 635, 100, 303, 155, 19, 195, 211, 159, 314, 293, 59, 330, 487,
645, 302, 264, 608, 110, 145, 225, 61, 451, 539, 350, 121, 40, 475, 261,
201, 10, 252, 147, 236, 229, 83, 353, 310, 482, 517

(9.739794 N, 38.793592 E)/
103.33 km

593 549 1.15 16.97 0.001

3 (17) 616, 354, 617, 18, 410, 345, 611, 460, 496, 545, 254, 591, 176, 478,10,
267, 368

(9.555410 N, 40.326165 E)/
34.04 km

205 198 1.19 14.09 0.05
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Discussion
In this study, the prevalence of women who were au-
tonomous in making health care decisions was 81.6%
(95% CI: 80.6, 82.2). This is higher than studies reported
in Dabat [37], Northern Ethiopia [38], Southern Ethiopia
[18], and Ghana [27]. This may be due to the discrep-
ancy in the research’s scope, as the current study was fo-
cused on data at the national level that was represented
at the level of region and residence. Besides, the disparity
may be due to the difference in the research period,
since the current study was based on data from EDHS
2016 whereas the study in Ghana was based on data
from GDHS 2014. Therefore, because of the introduc-
tion of many policies and services aimed at increasing

women’s empowerment, women’s health care decision-
making autonomy has been increased over time [39, 40].
The spatial analysis showed that in Ethiopia, the

spatial distribution of women autonomy in decision-
making was non-random (Moran’s I = 0.0675, p < 0.001).
In north Somali, entire Afar, southern Oromia, south-
west Somali, Harari, and eastern SNNP regions, the hot-
spot areas of poor women’s autonomy in decision-
making for health care were established. The high rate
of maternal and child mortality in these areas has con-
firmed this finding, as maternal and child mortality is
closely related to the low empowerment of women in so-
ciety [41]. The potential explanation may be because
more rural residents are in the border areas of Afar,

Fig. 5 The Spatial Scan Statistical analysis of women autonomy in making decisions for health care in Ethiopia, 2016 (Figure was generated using
ArcGIS version 10.6 and SaTScan version 9.6 statistical software)

Table 3 Model comparison parameters for comparing standard logistic regression and mixed effect logistic regression model

Model comparison AIC BIC Deviance

The standard logistic regression model 5638.43 5853.6 5574.43

The mixed-effect logistic regression model 5468.07 5689.92 5402.06

AIC Akaike Information Criteria, BIC Bayesian Information Criteria
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Somali, SNNPRs, and the Oromia regions and thus have
poor access to education, media exposure, and health
care facilities. This may also lead to a decreased degree
of women’s autonomy in decision-making on health care
[42, 43]. Besides, this may be due to the disparity in the
socio-economic, behavioral, cultural, gender position,
and status of women in different areas of the country
across communities [44].
In the multivariable mixed-effect logistic regression

analysis; place of residence, region, woman’s educational
status, woman’s occupation, and household wealth index
were significantly associated with women’s autonomy for
health care decision making. Urban women had higher
odds of health care decision making autonomy com-
pared to rural women. This is consistent with studies in
developing countries [22], and South Asia [45]. The po-
tential explanation may be that urban women have
greater access to the media and aware of their right to
free choice as opposed to rural women, this could help
women decide on their health care individually or jointly
with their husband [46]. Compared to women residing
in the Afar region, women living in the Amhara,
Oromia, Tigray, and Harari regions had higher odds of
autonomy in making health care decisions. This may be
due to the relatively good household wealth of the
Amhara, Tigray, Harari, and Oromia regions, and more
urbanized. They are also more likely to access qualified
health practitioners, health services, health information,
and education, which may improve women’s empower-
ment in decision-making [47, 48].
Women who attained secondary education had higher

odds of health care decision making autonomy com-
pared to women with no formal education. This is in
line with study findings in Ethiopia [49], Nepal [6], and

Table 4 The bivariable and multivariable mixed effect logistic
regression analysis of determinants of women autonomy in
making decisions for health care in Ethiopia, 2016

Variables Crude Odds Ratio
(COR) with 95% CI

Adjusted Odds Ratio
(AOR) with 95% CI

Residence

Rural 1 1

Urban 2.87 [2.17, 3.79] 1.59 [1.04, 2.45] **

Region

Afar 1 1

Tigray 3.00 [1.79, 5.01] 2.41 [1.43, 4.04] **

Amhara 3.62 [2.21, 5.92] 3.02 [1.83, 4.99] *

Oromia 1.95 [1.22, 3.12] 1.72 [1.07, 2.78] *

Somali 1.38 [0.84, 2.27] 1.32 [0.82, 2.14]

Benishangul 1.76 [1.05, 2.95] 1.50 [0.90, 2.52]

SNNPRs 1.64 [1.02, 2.62] 1.44 [0.89, 2.33]

Gambella 1.40 [0.81, 2.42] 1.09 [0.63, 1.89]

Harari 6.09 [3.15, 11.77] 4.17 [2.14, 8.14] *

Addis ababa 5.81 [3.19, 10.57] 1.85 [0.95, 3.62]

Dire Dawa 2.54 [1.44, 4.48] 1.39 [0.78, 2.50]

Maternal age (years)

15–24 1 1

25–34 1.21 [1.01, 1.45] 1.21 [0.99, 1.46]

≥ 35 1.06 [0.88, 1.29] 1.06 [0.86, 1.31]

Woman’s education status

No education 1 1

Primary 1.19 [1.00, 1.41] 1.12 [0.92, 1.36]

Secondary 2.09 [1.48, 2.96] 1.60 [1.06, 2.41] *

Higher 2.74 [1.70, 4.41] 1.55 [0.88, 2.73]

Respondent working status

Not working 1 1

Working 1.38 [1.18, 1.61] 1.19 [1.01, 1.40] *

Frequency of reading newspaper/ magazine

Not at all 1 1

Less than once a week 1.82 [1.28, 2.57] 1.19 [0.81, 1.75]

At least once a week 2.67 [1.34, 5.33] 1.76 [0.85, 3.64]

Frequency of listening radio

Not at all 1 1

Less than once a week 1.18 [0.95, 1.47] 1.02 [0.80, 1.29]

At least once a week 1.25 [1.00, 1.56] 0.98 [0.76, 1.25]

Frequency of watching television

Not at all 1 1

Less than once a week 0.95 [0.74, 1.21] 0.65 [0.49, 0.86]

At least once a week 1.99 [1.52, 2.61] 0.78 [0.54, 1.12]

Household wealth status

Poorest 1 1

Poorer 1.21 [0.96, 1.51] 1.04 [0.82, 1.32]

Table 4 The bivariable and multivariable mixed effect logistic
regression analysis of determinants of women autonomy in
making decisions for health care in Ethiopia, 2016 (Continued)

Variables Crude Odds Ratio
(COR) with 95% CI

Adjusted Odds Ratio
(AOR) with 95% CI

Middle 1.49 [1.17, 1.90] 1.28 [0.99, 1.66]

Richer 1.40 [1.09, 1.79] 1.18 [0.91, 1.55]

Richest 3.19 [2.46, 4.13] 2.14 [1.45, 3.14] *

Covered by health insurance

No 1 1

Yes 1.46 [0.99, 2.14] 1.08 [0.73, 3.14]

Husband education status

No education 1 1

Primary 1.09 [0.92, 1.30] 0.97 [0.81, 1.16]

Secondary 1.16 [0.89, 1.50] 0.74 [0.55, 1.00]

Higher 1.64 [1.21, 2.23] 0.85 [0.59, 1.21]

*p-value < 0.05, **p-value < 0.01, CI Confidence Interval, COR Crude Odds Ratio,
AOR Adjusted Odds Ratio
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Sub-Saharan Africa [50]. This could be the fact that edu-
cated women are more likely to take part in decision
making in their health care because they exercised gen-
der equality [51]. Besides, education enhances self-
confidence, their awareness towards health care decision
and build up women’s capacity in developing their own
decisions [6]. The association between women’s occupa-
tion and autonomy in making decisions for health care
was positively associated. This finding is consistent with
a study done in South Asia [45], in which working
women are more likely to participate in health care deci-
sion making than women who are not working. This is
because women who are working had higher income,
and contact with different individuals, this could in-
crease women’s economic independence, access to infor-
mation and challenges the beliefs of men’s dominance in
making decisions [51].
Household wealth status was found a significant pre-

dictor of health care decision making autonomy of
women in this study. This study found that women from
the richest household wealth had a higher chance of par-
ticipating in health care decision making than women
from the poorest household. This is in line with studies
in southern Ethiopia [18], and Developing countries
[22]. The possible justification could be due to women
in the richer household are more of employed, increased
level of self-confidence, and access to information, this
could improve women’s involvement in making health
care decisions [22].

Conclusions
The spatial distribution of women’s autonomy in making
decisions for health care was non-random in Ethiopia.
Residence, maternal education, household wealth status,
region, and maternal occupation were significant factors
affecting the ability of women to take part in making de-
cisions for their health care. Therefore, attention should
be given to those women who do not attend, hotspot
areas of poor women autonomy and rural residents
through public health programs target women education
and employment. The finding of this study should be
interpreted in light of limitations. First, because of the
cross-sectional nature of the Ethiopian demographic and
health survey, which makes it impossible to draw the
temporal/causal relationship between the variables, only
the association between variables can be drawn. Sec-
ondly, the data were obtained from the respondent’s
self-report and this has the tendency of recall and social
desirability bias, therefore, these may underestimate or
overestimate the true association between women health
care decision making autonomy and the independent
variables. Thirdly, since this study is secondary data ana-
lysis, we did not include variables such as community lit-
eracy, community beliefs, and attitude towards women

empowerment that might relate to women’s health care
decision making autonomy. Overall, these issues could
affect the internal and external validity of these findings.
Therefore, to overcome the limitations of this study fur-
ther in-depth research into community attitude, beliefs,
practice and cultural perception towards women health
care decision autonomy is needed autonomy is needed
for a better understanding of women health care
autonomy.

Abbreviations
AIC: Akaike Information Criteria; AOR: Adjusted Odds Ratio; BIC: Bayesian
Information Criteria; CI: Confidence Interval; CSA: Central Statistical Agency;
DHS: Demographic Health Survey; EA: Enumeration Area; EDHS: Ethiopian
Demographic Health Survey; GIS: Geographic Information System;
GDHS: Ghana Demographic and Health Survey; ICC: Intra-class
Correlation Coefficient; LR: Likelihood Ratio; LLR: Log-Likelihood Ratio;
MOR: Median Odds Ratio; PHC: Population and Housing census; SNNP
Rs: Southern Nations and Nationality People Regional state

Acknowledgements
We would like to thank the measure DHS program for providing the data
set.

Authors’ contributions
GAT initiated the research concept, and GAT, ABT, AK, AZA, AML, YYK wrote
up the research proposal, interpreted results and discussions, drafted and
finalized the manuscript. All authors read and approved the final manuscript.

Funding
No funding was obtained for this study.

Availability of data and materials
Data is available online and you can access it from www.measuredhs.com.

Ethics approval and consent to participate
Permission for data access was obtained from major demographic and
health survey through the online request from http://www.dhsprogram.com.
The data used for this study were publicly available with no personal
identifier.

Consent for publication
Not applicable.

Competing interests
Authors declare that they have no conflict of interest.

Author details
1Department of Epidemiology and Biostatistics, Institute of Public Health,
College of Medicine and Health Sciences, University of Gondar, Gondar,
Ethiopia. 2Department of Physiology, School of Medicine, College of
Medicine and Health Sciences, University of Gondar, Gondar, Ethiopia.
3Department of Health Education and Behavioral Science, Institute of Public
Health, College of Medicine and Health Sciences and comprehensive
specialized hospital, University of Gondar, Gondar, Ethiopia.

Received: 31 March 2020 Accepted: 29 December 2020

References
1. Friedman M: Autonomy, gender, politics: Oxford University Press; 2003.
2. Haque M, Islam TM, Tareque MI, Mostofa M. Women empowerment or

autonomy: A comparative view in Bangladesh context. Bangladesh E-J
Sociol. 2011;8(2):17–30.

3. Pratley P: Associations between quantitative measures of women’s
empowerment and access to care and health status for mothers and their

Tesema et al. BMC Health Services Research           (2021) 21:74 Page 11 of 12

http://www.measuredhs.com
http://www.dhsprogram.com


children: a systematic review of evidence from the developing world. Social
Science & Medicine 2016, 169:119–131.

4. Duah HO, Adisah-Atta I. Determinants of Health Care Decision Making
Autonomy among Mothers of Children Under Five Years in Ghana: Analysis
of 2014 Ghana Demographic and Health Survey. Res J Womens Health.
2017;4(1):5.

5. Woldemicael G, Tenkorang EY. Women’s autonomy and maternal health-
seeking behavior in Ethiopia. Matern Child Health J. 2010;14(6):988–98.

6. Acharya DR, Bell JS, Simkhada P, Van Teijlingen ER, Regmi PR. Women’s
autonomy in household decision-making: a demographic study in Nepal.
Reprod Health. 2010;7(1):15.

7. Thapa DK, Niehof A. Women’s autonomy and husbands’ involvement in
maternal health care in Nepal. Soc Sci Med. 2013;93:1–10.

8. Adhikari R, Sawangdee Y. Influence of women’s autonomy on infant
mortality in Nepal. Reprod Health. 2011;8(1):7.

9. Yaya S, Uthman OA, Ekholuenetale M, Bishwajit G. Women empowerment
as an enabling factor of contraceptive use in sub-Saharan Africa: a
multilevel analysis of cross-sectional surveys of 32 countries. Reprod Health.
2018;15(1):214.

10. Singh K, Bloom S, Brodish P. Gender equality as a means to improve
maternal and child health in Africa. Health Care Women Int. 2015;36(1):57–
69.

11. Clark S, Hamplová D. Single motherhood and child mortality in sub-Saharan
Africa: A life course perspective. Demography. 2013;50(5):1521–49.

12. Buor D, Bream K. An analysis of the determinants of maternal mortality in
sub-Saharan Africa. J Womens Health. 2004;13(8):926–38.

13. Fotso J-C, Ezeh AC, Essendi H. Maternal health in resource-poor urban
settings: how does women’s autonomy influence the utilization of obstetric
care services? Reprod Health. 2009;6(1):9.

14. Solomon A, Musa A, Hamisu D. An assessment of availability of
infrastructural facilities in the implementation of maternal healthcare policy
in phcs center in borno state.

15. Moller AB, Patten JH, Hanson C, Morgan A, Say L, Diaz T, Moran AC.
Monitoring maternal and newborn health outcomes globally: a brief history
of key events and initiatives. Tropical Med Int Health. 2019;24(12):1342–68.

16. Wagstaff A. Poverty and health sector inequalities. Bull World Health Organ.
2002;80:97–105.

17. Peters DH, Garg A, Bloom G, Walker DG, Brieger WR, Hafizur Rahman M.
Poverty and access to health care in developing countries. Ann N Y Acad
Sci. 2008;1136(1):161–71.

18. Alemayehu M, Meskele M. Health care decision making autonomy of
women from rural districts of southern Ethiopia: a community based cross-
sectional study. Int J Womens Health. 2017;9:213.

19. Matsumura M, Gubhaju B. Women’s Status, Household Structure and the
Utilization of Maternal Health Services in Nepal: Even primary-leve1
education can significantly increase the chances of a woman using
maternal health care from a modem health facility. Asia-Pacific Popul J.
2001;16(1):23–44.

20. Bloom SS, Wypij D, Gupta MD. Dimensions of women’s autonomy and the
influence on maternal health care utilization in a north Indian city.
Demography. 2001;38(1):67–78.

21. Nigatu D, Gebremariam A, Abera M, Setegn T, Deribe K. Factors associated
with women’s autonomy regarding maternal and child health care
utilization in Bale Zone: a community based cross-sectional study. BMC
Womens Health. 2014;14(1):79.

22. Osamor PE, Grady C. Women’s autonomy in health care decision-making in
developing countries: a synthesis of the literature. Int J Womens Health.
2016;8:191.

23. Buvinić M, Gupta GR. Female-headed households and female-maintained
families: are they worth targeting to reduce poverty in developing
countries? Econ Dev Cult Change. 1997;45(2):259–80.

24. Duflo E. Women empowerment and economic development. J Econ
Literature. 2012;50(4):1051–79.

25. Jejeebhoy SJ, Sathar ZA. Women’s autonomy in India and Pakistan: the
influence of religion and region. Popul Develop Rev. 2001;27(4):687–712.

26. Jayachandran S. The roots of gender inequality in developing countries.
Economics. 2015;7(1):63–88.

27. Duah HO, Adisah-Atta I. Determinants of Health Care Decision Making
Autonomy among Mothers of Children under Five Years in Ghana: Analysis
of 2014 Ghana Demographic and Health Survey. Int J Womens Health
Wellness. 2017;3(062):2474–1353.

28. Obasohan PE, Gana P, Mustapha MA, Umar AE, Makada A, Obasohan DN.
Decision Making Autonomy and Maternal Healthcare Utilization among
Nigerian Women. Int J MCH AIDS. 2019;8(1):11.

29. Ghose B, Feng D, Tang S, Yaya S, He Z, Udenigwe O, Ghosh S, Feng Z.
Women’s decision-making autonomy and utilisation of maternal healthcare
services: results from the Bangladesh Demographic and Health Survey. BMJ
Open. 2017;7(9):e017142.

30. Ameyaw EK, Tanle A, Kissah-Korsah K, Amo-Adjei J: Women’s health
decision-making autonomy and skilled birth attendance in Ghana.
International journal of reproductive medicine 2016, 2016.

31. Tebekaw Y: Women’s decision-making autonomy and their nutritional status
in Ethiopia: socio-cultural linking of two MDGs. In: The demographic
transition and development in Africa. edn.: Springer; 2011: 105–124.

32. Ebrahim NB, Atteraya MS. Women’s Decision-Making Autonomy and their
Attitude towards Wife-Beating: Findings from the 2011 Ethiopia’s
Demographic and Health Survey. J Immigrant Minor Health. 2018;20(3):603–
11.

33. ICF CSACEa. Ethiopia Demographic and Health Survey 2016 Addis Ababa,
Ethiopia, and Rockville, maryland, USA: CSA and ICF 2016.

34. Waldhör T. The spatial autocorrelation coefficient Moran’s I under
heteroscedasticity. Stat Med. 1996;15(7-9):887–92.

35. Chen Y. New approaches for calculating Moran’s index of spatial
autocorrelation. PloS one 2013, 8(7).

36. Kulldorff M: SaTScanTM user guide. Boston; 2006.
37. Mekonnen A, Asrese K. Household decision making status of women in

dabat district, north west Ethiopia, 2009 Gc. Sci J Public Health. 2014;2(2):
111–8.

38. Icf C. Ethiopian demographic health survey 2011. Addis Ababa and
Calverton: Central Statistical Agency (Ethiopia) and ICF International 2012:
17–27.

39. Ahmed S, Creanga AA, Gillespie DG, Tsui AO. Economic status, education
and empowerment: implications for maternal health service utilization in
developing countries. PloS one 2010, 5(6).

40. Braunstein E, Bouhia R, Seguino S. Social reproduction, gender equality and
economic growth. Camb J Econ. 2020;44(1):129–56.

41. Rosato M, Laverack G, Grabman LH, Tripathy P, Nair N, Mwansambo C, Azad
K, Morrison J, Bhutta Z, Perry H. Community participation: lessons for
maternal, newborn, and child health. Lancet. 2008;372(9642):962–71.

42. Wondimu H: Federalism and Conflicts’ Management in Ethiopia: Social
Psychological Analysis of the Opportunities and Challenges. IPSS/AAU 2013.

43. Markakis J: Ethiopia: The last two frontiers: Boydell & Brewer Ltd; 2011.
44. Hogan DP, Berhanu B, Hailemariam A. Household organization, women’s

autonomy, and contraceptive behavior in southern Ethiopia. Stud Fam
Plann. 1999;30(4):302–14.

45. Senarath U, Gunawardena NS. Women’s autonomy in decision making for
health care in South Asia. Asia Pacific Journal of Public Health. 2009;21(2):
137–43.

46. Wathen CN, Harris RM. “I try to take care of it myself.“ How rural women
search for health information. Qual Health Res. 2007;17(5):639–51.

47. Ababa A. Ethiopia. Abstract available from: https://wfphaconfex.com/
wfpha/2012/webprogram/Paper10587 html 2013.

48. Kloos H. Primary health care in Ethiopia under three political systems:
Community participation in a war-torn society. Soc Sci Med. 1998;46(4–5):
505–22.

49. Wado YD. Women’s autonomy and reproductive health-care-seeking
behavior in Ethiopia. Women Health. 2018;58(7):729–43.

50. Darteh EKM, Dickson KS, Doku DT. Women’s reproductive health decision-
making: A multi-country analysis of demographic and health surveys in sub-
Saharan Africa. PloS one 2019, 14(1).

51. Kabeer N. Gender equality and women’s empowerment: A critical analysis
of the third millennium development goal 1. Gender Development. 2005;
13(1):13–24.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Tesema et al. BMC Health Services Research           (2021) 21:74 Page 12 of 12

http://wfphaconfex.com/wfpha/2012/
http://wfphaconfex.com/wfpha/2012/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data source, population, and sample size
	Variables of the study
	Data management and analysis
	Spatial analysis
	Mixed effect logistic regression analysis
	Ethics consideration

	Results
	Background characteristics of reproductive‐age women
	Spatial distribution of health care autonomy among reproductive‐age women
	Kriging interpolation analysis
	Spatial scan statistical analysis
	Determinants of health care decision making autonomy
	Model comparison


	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

