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Abstract
Objectives  To examine the association between 
women’s autonomy and the utilisation of maternal 
healthcare services across 31 Sub-Saharan African 
countries.
Design, setting and participants  We analysed the 
Demographic and Health Survey (DHS) (2010–2016) 
data collected from married women aged 15–49 
years. We used four DHS measures related to women’s 
autonomy: attitude towards domestic violence, attitude 
towards sexual violence, decision making on spending of 
household income made by the women solely or jointly 
with husbands and decision making on major household 
purchases made by the women solely or jointly with 
husbands. We used multiple logistic regression analyses to 
examine the association between women’s autonomy and 
the utilisation of maternal healthcare services adjusted for 
five potential confounders: place of residence, age at birth 
of the last child, household wealth, educational attainment 
and working status. Adjusted ORs (aORs) and 95% CI were 
used to produce the forest plots.
Outcome measures  The primary outcome measures 
were the utilisation of ≥4 antenatal care visits and delivery 
by skilled birth attendants (SBA).
Results  Pooled results for all 31 countries (194 883 
women) combined showed weak statistically significant 
associations between all four measures of women’s 
autonomy and utilisation of maternal healthcare 
services (aORs ranged from 1.07 to 1.15). The strongest 
associations were in the Southern African region. For 
example, the aOR for women who made decisions on 
household income solely or jointly with husbands in 
relation to the use of SBAs in the Southern African region 
was 1.44 (95% CI 1.21 to 1.70). Paradoxically, there were 
three countries where women with higher autonomy 
on some measures were less likely to use maternal 
healthcare services. For example, the aOR in Senegal 
for women who made decisions on major household 
purchases solely or jointly with husbands in relation to the 
use of SBAs (aOR=0.74 95% CI 0.59 to 0.94).
Conclusion  Our results revealed a weak relationship 
between women’s autonomy and the utilisation of 
maternal healthcare services. More research is needed to 
understand why these associations are not stronger.

Introduction 
Maternal mortality, measured as maternal 
mortality ratio (MMR), remains a major 
concern despite the decline globally from 385 
to 216 maternal deaths per 100 000 live births 
between 1990 and 2015.1 Sixty-six per  cent 
of all maternal deaths occur in sub-Saharan 
Africa (SSA).1 This is of concern if SSA is to 
achieve the Sustainable Development Goal 
3 target of fewer than 70 maternal deaths 
per 100 000 live births by 2030.1 The leading 
causes of maternal deaths in SSA are abor-
tion, haemorrhage, hypertension, obstructed 
labour and sepsis.2 Increasing the utilisation 
of antenatal care (ANC) and skilled birth 
attendants (SBA) could help reduce the high 
number of maternal deaths in SSA.3–7 

A better understanding of the relationship 
between women’s autonomy and the utilisation 
of maternal healthcare services may contribute 
to reducing maternal deaths in SSA. However, 
examining women’s autonomy is not without 
challenges, especially disagreements related to 
its measurement and definition.8–11 Similar to 
several other studies conducted in developing 
countries, in this study, we assessed women’s 
autonomy using four measures included in 
Demographic and Health Survey (DHS) ques-
tionnaires.8–11 Some scholars have used the 

Strengths and limitations of this study

►► We used nationally representative Demographic and 
Health Survey (DHS) datasets from 31 Sub- Saharan 
African countries.

►► We used four separate measures of women’s 
autonomy.

►► DHS data are cross-sectional, and so the direct 
relationship between women’s autonomy and the 
utilisation of maternal healthcare services cannot be 
determined with certainty.
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http://dx.doi.org/10.1136/bmjopen-2018-023128
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terms ‘autonomy’ and ‘empowerment’ interchangeably 
while others have argued that the two words differ.12–16 In 
this study, we use the term 'autonomy' to indicate women’s 
ability to make an independent decision, to manipulate the 
environment and control resources, as well as to engage 
and hold accountable institutions.17–20

Most of the studies that have examined the relationship 
between women’s autonomy and women’s health were 
conducted in South and South-East Asia.14 15 18 21–23 These 
studies have found that women’s autonomy is essential 
for the  utilisation of maternal healthcare services and 
women’s well-being. However, a recent review by Osamor 
and Grady found few relevant studies from SSA, making 
it difficult to know if these results apply there.10 24–28 The 
aim of our study was to examine the association between 
four measures of women’s autonomy and utilisation of 
maternal healthcare services across 31 SSA countries 
using DHS data collected during 2010–2016.

Methods
Data source
Data from DHS surveys were used. This study is restricted 
to married women aged 15–49 years at the time the DHS 
surveys were conducted. DHS surveys are standardised 
cross-sectional data  sets that are publicly available. Data 
are collected by the National Statistics Agencies in collab-
oration with the United States Agency for International 
Development.29

Sampling methods
DHS surveys use probability sampling methods to produce 
representative national samples of women aged 15–49 
years. The sample results are weighted to ensure the 
results are relevant to each country.30 DHS surveys collect 
information on a wide range of topics using mainly iden-
tical questionnaires in all countries.

Study selection and inclusion criteria
From the 49 SSA countries, we selected the 31 countries 
that had had DHS data collected during 2010–2016. We 
divided the 31 countries into four regions, as used by the 
Global Burden of Disease Study2: Central Africa (Congo, 
Democratic Republic of Congo and Gabon); Eastern 
Africa (Burundi, Comoros, Ethiopia, Kenya, Malawi, 
Mozambique, Rwanda, Tanzania, Uganda and Zambia); 
Southern Africa (Lesotho, Namibia, and Zimbabwe); and 
Western Africa (Benin, Burkina Faso, Cameroon, Chad, 
Cote d'Ivoire, Gambia, Ghana, Guinea, Liberia, Mali, 
Niger, Nigeria, Senegal, Sierra Leone and Togo). Note that 
South Africa was excluded as its latest DHS was conducted 
in 1992. We restricted our analysis to the most recent child 
born in the 5 years preceding each survey to improve the 
accuracy of recall of use of maternal healthcare services.

Study variables
Outcome variables
We examined two outcome measures: utilisation of at 
least four ANC visits (≥4 ANC) and delivery of the last 

child by SBA. The utilisation of SBA included births 
attended by doctors, midwives and village midwives; 
non-utilisation included births attended by traditional 
birth attendants, family members and other relatives.31 
The utilisation of ANC services was based on mothers 
who had at least four ANC visits as recommended by the 
WHO.5 There was no data on the time of each ANC visit. 
Primary outcome measures took a binary form: women 
with the recommended four or more ANC services were 
assigned ‘1’, and women who reported less than the four 
recommended ANC services were assigned ‘0’. Delivery 
with any SBA was categorised as‘1’, and delivery without 
SBA was categorised as ‘0’.

Explanatory variables
We used four DHS indicators related to women’s autonomy 
in two areas: women’s attitudes to sexual and domestic 
violence32–38 and participation in decision-making (solely 
or jointly with the husband) on spending of household 
income and major household purchases.9 10 39–41

Attitude to sexual violence was measured based on 
responses to a question that asked if beating a wife by 
a husband for refusing sexual intercourse with him is 
acceptable. We coded a woman with a score of 1 if she 
responded ‘no’ (positive association with autonomy) 
and 0 if she responded ‘yes’ (agreement). Attitude to 
domestic violence was based on responses of women to 
four DHS questions asking whether a husband was justi-
fied in beating his wife if she goes out without telling him; 
neglects the children; argues with him; or burns the food. 
We coded a woman with a score of 1 if she responded with 
'no' to all four DHS questions (positive association with 
empowered) and 0 if she responded ‘yes’ (agreement) to 
any question.

Autonomy about household income was based on a 
question on spending of household income. Autonomy 
concerning decision-making on major household 
purchases was based on a question regarding who decides 
on major household purchases. We coded the answers 
to these two questions as 1 (positive association with 
autonomy) if a woman chooses solely or jointly with the 
husband and 0 if the husband alone or someone else 
makes the decision.

Potential confounding factors
We adjusted for five potential confounding factors based 
on previous literature in low-income and middle-in-
come countries: place of residence (urban/rural),42–45 
mother’s age at birth,46 mother’s educational attain-
ment,26 46 47 household wealth index26 46–48 and mother’s 
working status.46 47

Statistical analysis
Preliminary analyses involved frequency tabulations of 
all selected socio-economic and demographic character-
istics of women in each country (descriptive analysis). 
Then, logistic regression modelling was done to assess the 
associations between autonomy measures and outcome 
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measures (≥4 ANC and SBA) using generalised linear 
latent and mixed models with the logit link and bino-
mial family that adjusts for DHS clustering and sampling 
weights.49

Our analysis was conducted in four stages where data 
were entered progressively into the model to assess associ-
ations with the study outcomes. In model 1, we conducted 
logistic regression models with each measure of autonomy 
and each outcome variable (≥4 ANC and SBA). In the 
second stage, to avoid collinearity, the socio-economic 
factors (mother’s education, household wealth index 
and mother’s working status) were entered into model 
1 to examine their association with the study outcomes 
(model 2). In the third stage, individual-level factors 
(place of residence, mother’s age at birth) were added 
to model 2 to form model 3. Last, the primary explana-
tory variables (autonomy) were added to model 3 to form 
the final model 4. As all five potential confounders were 
significant at p values <0·05, they were retained in the 
final model.

Adjusted ORs and 95% CI were used to measure the level 
of association between the four explanatory autonomy 
variables and the two outcome variables in each of the 
31 studied countries. The ‘metan’ function in STATA was 
used to produce the forest plots of aORs and 95% CIs in 
individual countries for all 31 countries combined, and 
for countries in each of the four SSA regions. All analyses 
and plots were performed using STATA V.14.2.50

Patient and public involvement
We had no contact with any patients or the public for 
this study as we used publicly accessible data previously 
collected for National Demographic and Health Surveys.

Figure 1  The association between women’s autonomy 
(opposing domestic violence) and utilisation of ≥4 
antenatal care visits in 31 Sub-Saharan African countries, 
2010–2016.

Figure 2  The association between women’s autonomy 
(decisions making on spending of household income) and 
utilisation of ≥4 antenatal care visits in 31 Sub-Saharan 
African countries, 2010–2016.

Figure 3  The association between women’s autonomy 
(decision making on major household purchases) and 
utilisation of ≥4 antenatal care visits in 31 Sub-Saharan 
African countries, 2010–2016.
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Results
Table 1 shows socio-economic and demographic charac-
teristics of the women in our sample (n=194 883). There 

was considerable variation among the 31 countries. Nine-
ty-two per  cent of women surveyed in Burundi lived in 
rural areas compared with just 14% surveyed in Gabon. 
The percentage of women who gave birth to their first 
child at age 12–17 years was highest in Ethiopia (62%) 
and lowest in Rwanda (6%). The percentage of surveyed 
women with no education was highest in Burkina Faso 
(83%) and lowest in Lesotho and Zimbabwe (1%). The 
percentage of surveyed women who were unemployed was 
highest in Niger (77%) and lowest in Rwanda (14%). The 
three countries with the highest percentage of surveyed 
women having at least primary education were all in the 
Southern African region: Lesotho (99%), Namibia (92%) 
and Zimbabwe (99%).

Figures 1–4 (≥4 ANC) and figures 5–8 (SBA) summarise 
the meta-analysis results (aORs and 95% CI) for all 31 
countries combined, as well as for regions and indi-
vidual countries (after adjusting for the five potential 
confounders). Pooled results for all 31 countries (194 883 
women) combined showed weak statistically signifi-
cant associations between all four measures of women’s 
autonomy and the utilisation of maternal services. Asso-
ciations were strongest in the Southern African region 
(figures 1–8).

The pooled aORs and 95% CIs for all 31 SSA countries 
and utilisation of  ≥4 ANC visits were: (1) for opposing 
domestic violence (aOR=1.07 95% CI 1.04 to 1.10); (2) for 
decision-making on major household income (aOR=1.13 
95% CI 1.10 to 1.16); (3) for decision-making on major 
household purchases (aOR=1.11 95% CI 1.08 to 1.14); 

Figure 4  The association between women’s autonomy 
(opposing sexual violence)  and utilisation of ≥4 antenatal 
care (ANC) visits in 31 Sub-Saharan African countries, 2010–
2016

Figure 5  The association between women’s autonomy 
(opposing domestic violence) and utilisation of skilled birth 
attendants in 31 Sub-Saharan African countries, 2010–2016.

Figure 6  The association between women’s autonomy 
(decisions making on spending of household income) and 
utilisation of skilled birth attendants in 31 Sub-Saharan 
African countries, 2010–2016.
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and (4) for opposing sexual violence (aOR=1.09 95% CI 
1.06 to 1.13).

The pooled aORs and 95% CI for all 31 SSA coun-
tries and utilisation of SBA visits were: (1) for opposing 
domestic violence (aOR=1.12 95% CI 1.09 to 1.16); (2) for 

decision-making on major household income (aOR=1.15 
95% CI 1.11 to 1.19); (3) for decision-making on major 
household purchases (aOR=1.08 95% CI 1.05 to 1.12); 
and (4) for opposing sexual violence (aOR=1.15 95% CI 
1.1 to 1.20).

Interestingly,  our country-level analyses showed that 
in three countries (Chad, Mali and Senegal), women 
with higher autonomy were less likely to use maternal 
healthcare services. Women with higher autonomy about 
domestic violence were less likely to use ≥4 ANC in Chad 
(aOR=0.85, 95% CI 0.71 to 1.00) and Mali (aOR=0.83, 
95% CI 0.69 to 0.99) (figure 1). Women who made deci-
sions on household income were less likely to use ≥4 ANC 
in Mali (aOR=0.82, 95% CI 0.67 to 1.00) (figure 2). Women 
who made decisions on major household purchases were 
less likely to use SBAs in Senegal (aOR=0.74, 95% CI 0.59 
to 0.94) (figure 7).

Discussion
Our pooled results for all 31 countries showed weak, 
although statistically significant associations between 
women's autonomy and use of both ≥4 ANC and SBAs. The 
exception was the Southern African region where three 
measures of women’s autonomy were relatively strongly 
associated with the use of maternal healthcare services. 
Surprisingly, the country-level analyses suggested that in 
Chad, Mali and Senegal, women with higher autonomy 
on some measures were less likely to use maternal health-
care services.

Although our combined pooled results for all 31 coun-
tries show that women’s autonomy is associated with the 
use of maternal healthcare services in SSA, this associa-
tion was weak, suggesting that many factors other than 
women's autonomy affect the use of maternal healthcare 
services. In a study similar to ours, Ahmed et al51 used 
DHS data to investigate the autonomy and utilisation 
of ≥4 ANC and SBA in 31 developing countries, including 
21 SSA counties. They found weaker associations between 
women’s autonomy and utilisation of maternal health-
care services in SSA than in other parts of the world. For 
example, the pooled aORs for autonomy and  ≥4 ANC 
was 1.52 for all 31 countries and 1.29 in the 21 SSA coun-
tries.51 Note that we used slightly different DHS measures 
of autonomy to Ahmed et al. We used women's attitudes 
to violence as well as women's participation in decisions 
(finance and major household purchases), while Ahmed 
et al only examined women's autonomy about decisions. 
The paper by Ahmed et al51 was published in 2010 so they 
used older DHS data than we did.

Based  mainly on studies in Asia, women’s autonomy 
is considered a crucial contributor to their utilisation 
of maternal healthcare services. For example, women’s 
autonomy has consistently been shown to be associated 
with the utilisation of ANC and SBA in southern and 
northern India,9 14 in Nepal and Indonesia where women’s 
financial autonomy has been found to be associated with 
their utilisation of maternal healthcare service.22 23

Figure 7  The association between women’s autonomy 
(decision-making on major household purchases) and 
utilisation of skilled birth attendant in 31 Sub-Saharan African 
countries, 2010–2016.

Figure 8  The association between women’s autonomy 
(opposing sexual violence) and utilisation of the skilled birth 
attendant in 31 Sub-Saharan African countries, 2010–2016.
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Three measures of women’s autonomy were relatively 
strongly related to the use of maternal healthcare services 
in the Southern African region. Women who made deci-
sions on household income, opposed sexual violence and 
who made decisions on major household purchases were 
nearly 50% more likely to use both ≥4 ANC and SBA.

Weaker associations in other African regions are 
unlikely to be explained by differences in women’s 
education or household wealth, as we adjusted for these 
variables. The explanation is probably related to differ-
ences in economic development and culture across coun-
tries in SSA.51–53 A qualitative study in Zambia found 
that factors leading to delivery at home rather than at a 
clinic included: lack of female autonomy, the influence 
of husbands and parents, perceived low quality of clin-
ic-based services and positive attitudes towards traditional 
birth attendants.28 Jayachandran showed that the level of 
female autonomy tended to be higher in countries with 
higher gross domestic product per capita.53 Economic 
development is also associated with better education for 
men and women and higher quality health services.

One unexpected finding in our study is that women 
with higher autonomy on some measures in Chad, Mali 
and Senegal were less likely to use either ≥4 ANC or SBA 
than women with less autonomy. These results are consis-
tent with some previous research in Malawi and Mali.25 54 
In a study in Malawi, it was found that women with higher 
autonomy were less likely to be accompanied by their 
male partners to ANC services.25 In Mali, Upadhyay and 
colleagues found that women who had higher autonomy 
towards sexual violence tended to have more children, 
perhaps because higher fertility is regarded as a sign of 
autonomy.54 55 Another explanation for the inverse asso-
ciations that we observed might be that more empowered 
women in Chad, Mali and Senegal might be more likely 
to successfully refuse to use maternal healthcare services 
that they perceive to be inadequate.56–60

The strengths of our study are that we used nationally 
representative DHS surveys from countries across SSA in 
addition to utilisation of four separate measures of female 
autonomy. One of the limitations is that DHS surveys 
are cross-sectional studies where autonomy is measured 
after the relevant pregnancy has occurred. Longitudinal 
studies measuring women’s autonomy before pregnancy 
and then following women through to the end of the 
pregnancy, assessing utilisation of maternal healthcare 
services, would provide higher quality evidence about 
the causal relationship between autonomy and ≥4 ANC 
and SBA. Also, we did not study as separate variables 
the four recommended ANC timings—first visit 8–12 
weeks, second visit 24–26 weeks, third visit 32 weeks and 
the fourth visit 36–38 weeks.5 Another limitation is the 
measurement of autonomy. Despite many definitions and 
measures of women's autonomy, no measure can capture 
its true complex meaning.10 19 22 24 46 Women’s autonomy 
remains a multifaceted concept which varies between 
cultures and societies, even within the same country.8 54 
Poor measurements of autonomy may explain why we 

found such weak associations between autonomy and use 
of maternal healthcare services. The DHS provides useful 
indicators of autonomy for comparison across countries, 
but further in-depth research into cultural differences 
concerning the meaning of autonomy is needed for a 
better understanding of women’s autonomy and its asso-
ciation with maternal healthcare.

Conclusion
The overall goal of this study was to examine the asso-
ciation between women’s autonomy and the utilisation 
of maternal healthcare services—≥4 ANC visits and 
delivery by SBA—across 31 SSA countries. We found 
weak associations at both regional and country level. The 
exception was the Southern Africa region where associ-
ations between women’s autonomy and the utilisation 
of maternal healthcare services were reasonably strong. 
Further research on women’s autonomy is needed in SSA 
to inform gender and health policies concerning utilisa-
tion of maternal healthcare services. Moreover, additional 
research is required into the inverse associations between 
some countries where women with higher autonomy on 
some measures were less likely to use maternal healthcare 
services.
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