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Abstract
Background: Women empowerment has been viewed as a good strategy in the reduction of global
maternal morbidity and mortality. Most of the recent studies in Uganda have focused on ANC frequency
and the associated factors with no focus on the effect of women empowerment. Our study aims at
examining the prevalence of optimal access to ANC by considering timing of initiation, type of ANC
provider and ANC frequency and their association with women empowerment.

Methods: We used Uganda Demographic and Health Survey (UDHS) 2016 data of 9957 women aged 15
to 49 years. Multistage strati�ed sampling was used to select study participants and we conducted
multivariable logistic regression to establish the association between women empowerment and access
to ANC using SPSS version 25.

Results: Out of 9,957 women, 2,953 (29.7%: 95% CI: 28.5.0-30.2) had initiated ANC in �rst trimester, 6,080
(61.1%: 95% CI: 60.4-62.3) had 4 or more ANC contacts, and 9,880 (99.2%: 95% CI: 99.0-99.3) had
received ANC from a skilled provider. Overall, 2,399 (24.1%: 95% CI: 23.0-24.6) had optimal access to
ANC. Economic empowerment and exposure to media were the only women empowerment indices that
were positively associated with optimal access to ANC. Other factors that were signi�cant include; region,
wealth index, age, level of education and working status. Women in younger age groups, those with
higher wealth quintiles and those from the Northern and Western regions were also more likely to have
optimal access to ANC compared to their older, poorest quintile and Eastern region counterparts
respectively.

Conclusion: To ensure increased access to ANC, policy-makers and other stakeholders should prioritize
use of mass media in maternal health programs, equitable allocation of the limited �nancial resources
with a focus on older, poor and uneducated women. 

Introduction
Globally, the de�nition of empowerment has varied substantially and measuring empowerment has
proven to be di�cult 1. It is therefore commonly inferred by indicators, such as decision-making, �nancial
independence, or mobility freedom 2. Women empowerment has been viewed as a good strategy in the
reduction of global maternal morbidity and mortality 1. Autonomous women have been shown to have
better maternal health seeking behavior and better maternal and child health outcomes 3, 4. Globally, over
half of maternal mortalities are due to pregnancy-related complications and over 90% of these deaths are
from low and middle income countries 5. Majority of these maternal deaths are preventable through
skilled birth attendance and increased antenatal care (ANC) contacts 5. Focused antenatal care has been
shown to increase the likelihood of skilled birth attendance 1, 6 and also gives health workers an
opportunity to advise pregnant women on essential pregnancy care to reduce malnutrition, stillbirths,
maternal mortality and morbidity, and neonatal deaths 5, 7.
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Proper access to ANC has been shown to reduce maternal mortality by up to 8 per 1000 live births 5.
Globally, progress to achieve universal antenatal care (ANC) coverage is tracked mainly by the ability to
have contact with a skilled health provider during ANC and the number of ANC visits/ contacts 8.
Although the number of contacts do not guarantee good quality of ANC, in theory, the more points of
contact that a woman has with a well–functioning and effective health system, the higher the likelihood
of earlier prevention, detection and treatment of potential pregnancy complications 8. ANC quality is
tracked by three dimensions: number of visits, timing of initiation and content of the care received 9. The
timing of initiation of ANC, ANC provider and the total number of ANC contacts have been shown to
affect the content and quality of ANC received 9. Early initiation and increased ANC contacts have been
reported to be associated with reduced low birth weights and lower infant mortality 9, 10.

Over the last two decades, Uganda has achieved a steady reduction in the maternal mortality ratio (MMR)
currently standing at 336 deaths per 100,000 live births with substantial variation across Ugandan
regions 11. Despite the reduction in MMR, the current ratio remains a concern if we are to achieve the
Sustainable Development Goal (SDG) 3 target of less than 70 maternal deaths per 100,000 live births by
2030 12. Benova et al. conducted a repeated cross-sectional study using four UDHS data (1995, 2000,
2006 and 2011) where it was shown that ANC coverage was high over 90% from 2001 to 2011 however,
there was insu�cient ANC frequency 13. Less than half of the women had received four or more ANC
contacts and only 10% of these women who had received four or more contacts had received all the
required ANC components 13. However, this study de�ned optimal ANC care with only number of ANC
contacts and type of provider and only looked at four independent variables (region, wealth, residence,
level of education and wealth index).

Most of the other recent studies in Uganda have mainly focused on ANC frequency alone and the
associated factors with no focus on the effect of women empowerment on access to ANC. Yet women
disempowerment may negatively affect the utilization and quality of ANC services 9  Decisions regarding
access to healthcare may be made exclusively by men and for the women who may access ANC, limited
�nancial and decision making abilities may negatively affect the possibility of implementing the
recommended practices at home.  In order to ensure proper and effective implementation of the new
WHO ANC guidelines aimed at reducing maternal mortality and morbidity 14, there is need to evaluate
access to ANC at a national level with the most recent data. Therefore, our study aims at examining the
prevalence of optimal access to ANC by considering timing of initiation, type of ANC provider and ANC
frequency and the association with women empowerment. This is the �rst study in Uganda to look at the
three indicators of access to ANC and the association with women empowerment.

Methods
Data source
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We used data from the 2016 UDHS which was a nationally representative population based cross-
sectional survey funded by the United States Agency for International Development (USAID) implemented
between 20th June 2016 to 16th December 2016 by the Uganda Bureau of Statistics. UDHS is a
periodical survey that is carried out every �ve years as part of the MEASURE DHS global survey and
collects Information on demographic, health and nutrition indicators.  The UDHS used strati�ed two-stage
cluster sampling design that resulted in the random selection of a representative sample of 20,880
households 11. A detailed explanation of the sampling process is available in the UDHS 2016 report 11.
Women who were aged 15–49 years and were permanent residents of the selected households or visitors
but had stayed in the household the night before the survey were eligible for inclusion in the survey.

Our secondary analysis included women who had given birth in the last 5 years preceding the survey and
had attended at least one ANC contact. Out of the total 18,506 women in the survey, 10,263 women had
given birth in the last 5 years preceding the survey, and a �nal weighted number of 9,957 women had
attended at least one ANC contact. Where a woman had more than one birth in the last 5 years, ANC
information for the most recent birth was considered. UDHS 2016 had four different questionnaires that
included; household, men’s, women’s and the biomarker questionnaires. Our secondary analysis used
data collected by the women’s and household questionnaires that focused on women’s background
characteristics, reproductive health, domestic violence and nutrition. Women were asked a number of
questions about antenatal health care that included; type of ANC provider, the number of ANC visits, the
timing of the �rst ANC visit and the components included in the ANC provided.

Study Setting

Uganda currently has a population of about 44 million people 15. Uganda’s health system has six levels
ranging from the highest level of national referral hospitals to the lowest level at the community level 16.
Agriculture is the main source of income for the 84% of Ugandans living in rural areas 16. The Ugandan
government abolished user fees in 2001 in all public health facilities. However, the health system still
faces inadequate sta�ng, low pay, shortage of medicines and poor infrastructure that have negatively
affected health service provision and utilisation 17. The private sector owns almost half of Uganda’s
health facilities 13. However, less than 20% of these private health facilities are at the level of health
centre III or above, which is the minimum level at which maternal health services are to be provided 13.

Variables

Outcome variable

Based on WHO’s de�nition of ‘effective ANC’ and previous studies 9, 18, 19 regarding quality and access of
ANC, a �nal criterion was developed for determining optimal access to ANC. The outcome variable
‘optimal access to ANC’ was measured as a composite index and was dichotomized. The outcome
optimal access to ANC was coded as 1 and suboptimal access as 0. Three indicators were used to de�ne
access to ANC  and these included; timing of initial visit, number of visits and provider of the ANC.
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Optimal access to ANC was considered as ANC package that was initiated in the �rst trimester, included a
minimum of four ANC contacts and was provided by a skilled health provider 13, 20. Timing of initiation of
contacts describes how many months of pregnancy a woman was during her �rst ANC contact. This was
initially numerical ranging from 0-10 months and was categorized as: ‘�rst three months’ (coded as 1)
and ‘more than three months’ (coded as 0). Total number of ANC contacts is the number of times a
woman received ANC and was initially a numerical variable categorized as ‘four or more visits’ (coded as
1) and ‘less than 4 visits’ (1-3 visits and coded as 0). We considered a minimum of four visits since it was
the recommendation of WHO at the time of the survey. Type of ANC provider referred to the service
provider who provided ANC to the woman in her last pregnancy. It was categorized as the ‘skilled provider’
(doctor, clinical o�cer, nurse and midwife coded as 1) and ‘non-skilled provider’ (coded as 0).  Where
multiple providers provided care to one woman, the highest skilled provider was recorded. The total score
from the three indicators for each woman was determined, with the maximum score being ‘3’ if the
woman initiated ANC in the �rst trimester, had a minimum of four ANC visits and was seen by a skilled
provider. Score of 3 was considered as optimal ANC access and any score below 3 was considered as
suboptimal ANC access.

Explanatory variables

Measures of women’s empowerment

Four indices were created to measure empowerment of women: decision making, economic
empowerment, sexual empowerment and exposure to media indices. Women’s empowerment indices
were measured as composite scores 1, 19, 21.

Decision making included women’s ability to be involved in making decisions regarding; their own health;
large household purchases; visits to their family and control over their earnings 5. Re-coding to the
responses was done to have two categories (1 = woman involved in decision making alone or with
partner, 0 = woman not involved in decision making). To create an index, we added up all the scores for
each woman with the total score ranging from 0 to 4 and we �nally categorized the score into four
groups. The highest score was four which meant that the woman was involved in the decision making for
the four used indicators. Medium decision making ability meant that women were involved in 2 or 3
indicators, low decision making meant that the woman was involved in only one indicator and no
decision making meant that the woman was not involved in any decision making 21, 22. Decision making
had about 1,846 missing responses since these questions were asked during the domestic violence
survey sessions and yet not all women in the UDHS were included in the domestic violence section of the
survey. These missing observations were assumed to be zero 19 and hence we risked overestimating low
decision making. To ensure that this doesn’t affect our �ndings, we did a sensitivity analysis were we only
considered women who had decision making responses and excluded those who were missing decision
making responses. This showed no signi�cant difference with the original analysis and more details are
included in the sensitivity analysis section of the results. For background characteristics, we provided
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frequencies of decision making considering only women who had responded to decision making
questions.

Economic empowerment included women’s owning of a house, land and the type of earning from her
work 22, 23 . Each of the three economic empowerment indicators was re-coded 1 if the women owned a
house or land (either alone or jointly with a partner) or received cash payment for their work and 0 if not
owning a house, land or cash payment for work. To create an index, we added up all the scores for each
woman with the total score ranged from 0 to 3 and we �nally categorized the score into four groups. The
highest score was 3 which meant that the woman was owning a house, land and earned cash for her
work. Score 2 was considered medium economic empowerment, score 1 considered low economic
empowerment and 0 no economic empowerment.

Sexual empowerment was considered as women’s ability to refuse sex and ask a partner to use condoms
23, 24. Responses were coded (1 if the woman could refuse sex or ask for a condom and 0 if the woman
could not) and sexually empowered women were those who were able to refuse sex or ask their partners
to use condoms. To create an index, we added up all the scores for each woman with the total score
ranged from 0 to 2 and we �nally categorized the score into three groups.  Highest score was 2 and these
were considered to have high sexual empowerment, score 1 low sexual empowerment and 0 as no sexual
empowerment.

Exposure to media was considered as the women’s ability to have the opportunity to read newspaper or a
magazine, listen to the radio and watch TV. Responses were re-coded (1 if the woman was exposed to
newspaper, radio or TV and 0 if the woman was not). To create an index, we added up all the scores for
each woman with the total score ranged from 0 to 3 and we �nally categorized the score into four groups
21. A value of 0 meant no access to any of the three, 1 exposure to only one medium (low) , 2 as exposure
to only two (media) and 3 as exposure to all the three media channels (high) 21, 22.

Other explanatory variables or potential confounders

We included determinants of ANC access basing on available literature and data 1, 25, 26. Ten variables
were considered and of these, two were community level factors that included; place of residence
categorized into rural and urban, and region of residence categorized into Central, East, West and North.
Two household level factors included; household size which was categorized into less than six and six
and above and wealth index that was categorized into quintiles that ranged from the poorest to the
richest quintile. Wealth index was calculated by DHS from information on household asset ownership
using Principal Component Analysis. Six individual/maternal level factors were included in the analysis
and these were; age (categorized as 15-24, 25-34, 35-49), parity (categorized as 0-4 and above 4), working
status (categorized as working and not working), marital status (categorized as married and unmarried),
health insurance (categorized as having insurance and not having) and level of education (categorized as
no education, primary, secondary and tertiary levels).
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Statistical analysis

We used the SPSS analytic software version 25.0 Complex Samples package for this analysis. Weighted
data was used to account for the unequal probability sampling in different strata. Frequency distributions
were used to describe the background characteristics of the women. We used cross-tabulations to
examine associations between ANC access and women’s empowerment indicators and socio-
demographic factors. Pearson’s chi-squared tests were used to investigate the signi�cant differences
between ANC access and the explanatory variables with the level of statistical signi�cance set at p-value
< 0.25.

Bivariable logistic regression was also conducted and we present crude odds ratio (COR), 95% con�dence
interval (CI) and p-values. Independent variables found signi�cant at p-value less than 0.25 were included
in the multivariable model. Independent variables that were non-signi�cant at bivariable analysis level but
had been shown to be associated with access to ANC in previous studies were also included in the
multivariable logistic regression models. Two models were constructed in the multivariable analysis; one
with only women empowerment variables and the �nal model that included the women empowerment
and other variables. Adjusted odds ratios (AOR), 95% Con�dence Intervals (CI) and p-values were
calculated with statistical signi�cance level set at p-value < 0.05. We conducted sensitivity analysis where
we separated the three indicators of optimal ANC access and we analyzed the association between
women empowerment and each of the indicators (timing, frequency and provider) separately. Further
sensitivity analysis was done with eight or more ANC contacts as the outcome and lastly, analysis where
we only considered women with decision making responses and excluded those who had these
responses missing. All variables in the model were assessed for collinearity, which was considered
present if the variables had a variance in�ation factor (VIF) greater than 10. However, none of the factors
had a VIF above 3.

Results
A total of 9,957 women were included in this study (Table 1). Of these, 2,399 (24.1%) (95% CI: 23.0-24.6)
had initiated ANC in the �rst trimester, had 4 or more ANC contacts and received ANC provided by a
skilled provider. Majority of the women were residing in rural areas (76.7%), married (81.5%), working
(79%) and had primary as highest level of education (59.8%). The mean age of study participants and
household size were 28.3 + 7.12 and 5.99 + 2.79 respectively. Access to ANC indicators have been shown
in Table 2.

Table 1: Background characteristics of Ugandan women aged 15 to 49 years as per the 2016 UDHS
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Category Frequency (N=9957) Percent (%)

Age    

15 to 24 3494 35.1

25 to 34 4355 43.7

35 to 49 2108 21.2

Residence    

Urban 2316 23.3

Rural 7641 76.7

Region    

Western 2485 25.0

Eastern 2682 26.9

Central 2752 27.6

Northern 2037 20.5

Parity    

0-4 6601 66.3

5 and above 3356 33.7

Household Size    

6 and Above 4939 49.6

Less than 6 5018 50.4

Working status    

Not working 2093 21.0

Working 7864 79.0

Marital status    

Married 8111 81.5

Not married 1846 18.5

Education Level    

No Education 1028 10.3

Primary Education 5957 59.8

Secondary Education 2260 22.7
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Higher 712 07.1

Wealth Index    

Poorest 2060 20.7

Poorer 2031 20.4

Middle 1897 19.0

Richer 1820 18.3

Richest 2149 21.6

Economic Empowerment    

High

Medium

Low

1934

2557

3638

19.4

25.7

36.5

None

 

 

1828 18.4

Exposure to Media

 

   

High 1156 11.6

Medium 2156 21.7

Low 4439 44.6

None 2206 22.2

Decision Making    

High

 

 

 

 

 

2657 32.8

Medium 3486 43.0

Lowest 1062 13.1

No 906 11.2
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Sexual Empowerment    

High

 

 

 

5946 59.7

Low 1509 15.2

No 2502 25.1

Health Insurance    

Yes 127 1.3

No 9830 98.7

 

Table 2: Access to ANC indicators of Ugandan women per the 2016 UDHS

Characteristics Frequency (N=9957) Percent (%) 95% CI

ANC Initiation Timinga      

First trimester 2953 29.7 28.5-30.2

After �rst trimester 6994 70.2  

ANC visitsb      

Less than 4 3821 38.4  

 

 

4 and above 6080 61.1 60.4-62.3

ANC provider      

Skilled 9880 99.2 99.0-99.3

Un skilled 77 00.8  

Access to ANC      

Optimal 2399 24.1 23.9-24.6

Suboptimal 7558 75.9  
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a10 missing, b56 missing

Factors associated with Optimal access to ANC

Table 3 shows results of bivariable analysis. In the �nal logistic regression model, only economic
empowerment and exposure to media were positively associated with optimal access to ANC. Other
socio-demographic factors that were signi�cant include; region, wealth index and age as indicated in
Table 4. Women with exposure to media and those with economic empowerment were shown to have
optimal access to ANC compared to those with no exposure to media or economic empowerment.
Women in younger age groups, those with higher wealth quintiles and those from the Northern and
Western regions were also more likely to have optimal access to ANC compared to their older, poorest
quintile and Eastern region counterparts respectively.

Table 3: Bivariable analysis and distribution of ANC access by socio-demographic characteristics
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Characteristics Sub-optimal
ANC

Optimal
ANC

P-
Value

Crude model

COR (95%CI)

P-value

Empowerment          

Decision making     0.032   0.082

None 2106 (27.9) 645(26.9)   1  

Low

Medium

High

832 (11.0)

2651 (35.1)

1969 (26.1)

230(09.6)

835 (34.8)

688 (28.7)

  0.90 (0.74-
1.10)

1.03 (0.90-
1.17)

1.14 (0.99-
1.31)

 

Economic
Empowerment

None

Low

Medium

High

Media Exposure

None                        

Low

Medium

High

 

1448 (19.2)

2764 (36.6)

1915 (25.3)

1431 (18.9)

 

1717 (22.7)

3411 (45.1)

1595 (21.1)

835 (11.1)

 

380(15.8)

874 (36.4)

642 (26.8)

503 (21.0)

 

489 (20.4)

1027(42.8)

561(23.4)

321(13.4)

 

 

0.001

 

 

 

 

<0.001

 

 

1

1.21 (1.03-
1.42)

1.28 (1.09-
1.50)

1.34 (1.13-
1.59)

 

1

1.06 (0.92-
1.21)

1.24 (1.04-
1.46)

1.35 (1.09-
1.66)

0.005

 

 

 

 

 

0.001

 

Sexual Empowerment

None

Low

High

 

1905(25.2)

1128 (14.9)

4526(59.9)

 

597(24.9)

382(15.9)

1420(59.2)

0.547  

1

1.08(0.92-1.27)

1.00(0.89-1.18)

0.546

Other variables          

Wealth Index     0.203   0.459

Poorest 1590 (21.0) 470 (19.6)   1  
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Poorer 1554 (20.6) 477 (19.9)   1.04 (0.88-
1.23)

 

Middle 1448 (19.2) 448 (18.7)   1.04 (0.89-
1.23)

 

Richer 1368 (18.1) 451 (18.8)   1.11 (0.94-
1.32)

 

 Richest 1597 (21.1) 552 (23.0)   1.15 (0.96-
1.38)

 

Working Status     0.003   0.013

Working 1640(21.7) 453 (18.9)   1  

 Not Working 5918 (78.3) 1946(81.1)   0.84 (0.73-
0.96)

 

Education Level     <0.001   0.003

 No Education 764 (10.1) 264 (11.0)   1  

 Primary 4576 (60.5) 1381(57.6)   0.88 (0.73-
1.05)

 

Secondary 1731 (22.9) 530 (22.1)   0.89 (0.72-
1.09)

 

Higher 488 (6.5) 224 (9.3)   1.33 (1.01-
1.76)

 

Region     <0.001   <0.001

Eastern 2157 (28.5) 525 (21.9)   1  

Western 1787 (23.6) 698 (29.1)   1.60 (1.34-
1.91)

 

Central 2169 (28.7) 583 (24.3)   1.11 (0.92-
1.33)

 

Northern 1445 (19.1) 593 (24.7)   1.69 (1.43-
1.99)

 

Marital Status     0.639   0.671

 Married 6149 (81.4) 1962(81.8)   1  

 Not Married 1409 (18.6) 437 (18.2)   0.97 (0.84-
1.11)

 

Age     <0.001   <0.001

  35 to 49 1676 (22.2) 432(18.0)   1  

  25 to 34 3220 (42.6) 1135(47.3)   1.37 (1.19-
1.58)
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  15 to 24 2662 (35.2) 832 (34.7)   1.21 (1.05-
1.41)

 

Residence     0.076   0.213

  Rural 5832 (77.2) 1809(75.4)   1  

  Urban 1726 (22.8) 590 (24.6)   1.10 (0.95-
1.29)

 

Household Size     0.012   0.036

  Six and Above 3803 (50.3) 1136(47.4)   1  

  Less than 6 3756 (49.7) 1263(52.6)   1.16 (1.01-
1.26)

 

Parity

Above 4

0-4

 

2629(34.8)

4929(65.2)

 

727(30.3)

1672(69.7)

<0.001  

1

1.23 (1.09-
1.37)

<0.001

Health Insurance

No

Yes

 

7472(98.8)

87 (1.2)

 

2358(98.3)

40(1.7)

0.034  

1

1.49 (0.93-
2.39)

0.096

bold= Signi�cant at p-value <0.25

Table 4: Predictors of optimal ANC access as per UDHS 2016
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Characteristics Adjusted Model I

AOR (95%CI)

Adjusted Model II

AOR (95%CI)

Empowerment    

Decision making    

None 1 1

Low

Medium

High

0.90 (0.73-1.13)

1.00 (0.85-1.19)

1.10 (0.92-1.30)

0.85 (0.66-1.10)

0.90 (0.74-1.10)

0.95(0.77-1.16)

Economic

None

Low

Medium

High

 

1

1.17 (0.98-1.38)

1.27 (1.08-1.49)

1.31 (1.09-1.57)

 

1

1.12 (0.92-1.36)

1.22 (1.02-1.45)

1.19 (0.97-1.46)

Sexual

None

Low

High

Media Exposure

None

Low

Medium

High

 

1

1.05 (0.86-1.28)

0.95(0.81-1.11)

 

1

1.05 (0.91-1.20)

1.25 (1.05-1.48)

1.35 (1.10-1.66)

 

1

1.07 (0.85-1.36)

0.98 (0.79-1.20)

 

1

1.05 (0.91-1.21)

1.33 (1.11-1.59)

1.44 (1.14-1.83)

Other variables    

Wealth Index    

Poorest   1

Poorer   1.18 (0.99-1.41)

Middle   1.21 (1.01-1.45)

Richer   1.30(1.07-1.57)

Richest   1.28(1.01-1.65)

Working Status    
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Working   1

 Not Working   0.92 (0.78-1.09)

Education Level    

No Education   1

Primary   0.85 (0.70-1.02)

Secondary   0.81 (0.65-1.02)

Tertiary   1.05 (0.77-1.45)

Region    

Eastern   1

Western   1.51 (1.26-1.80)

Central   0.90 (0.73-1.11)

Northern   1.80 (1.52-2.12)

Marital Status    

 Married   1

 Not Married   0.94 (0.71-1.25)

Age    

  35 to 49   1

  25 to 34   1.33 (1.12-1.56)

  15 to 24   1.23 (1.01-1.50)

Residence    

  Rural   1

  Urban   1.02 (0.86-1.20)

Household Size    

  Six and Above   1

  Less than 6   1.05 (0.93-1.19)

Parity

Above 4

0-4

   

1

1.07 (0.91-1.25)

Health Insurance    
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No

Yes

1

1.26 (0.76-2.08)

bold= Signi�cant at p-value <0.05

Sensitivity analysis

Analysis after excluding women whose responses on decision making were missing.

Decision making as an indicator of women empowerment remained non-signi�cant even after
considering only women with no missing responses. Like the original analysis, �ve independent factors
were signi�cant here of which two were women empowerment indicators (exposure to media and
economic empowerment). The other factors that were signi�cant included; age, wealth index and region.
No signi�cant differences were observed between the associations here and those in the original
analysis.

Factors associated with four or more ANC contacts

Seven factors were signi�cantly associated with frequency of ANC and these included two women
empowerment indicators (economic empowerment and exposure to media), level of education, age,
region, working status and wealth index. Unlike in the overall analysis of optimal ANC access, level of
education was observed to be signi�cant and higher levels were associated with higher ANC frequency.
Women with secondary (AOR: 1.24 95% CI: 1.02-1.50) and tertiary (AOR: 1.52 95% CI: 1.16-2.01) levels of
education were 24% and 52% respectively more likely to have 4 or more ANC visits compared to those
with no level of education. Similarly, working status was signi�cant here unlike the overall analysis.
Women who were not working (AOR: 0.87 95% CI: 0.76-0.99) were 13% less likely to have four or more
ANC visits compared to those who were working. Compared to the overall analysis, no signi�cant
differences were observed here with the associations with age, wealth index, region, economic
empowerment, and exposure to media.

Factors associated with eight or more ANC contacts

Only 187 (1.9%) (95% CI: 1.5-2.1) of the women had attended eight or more ANC contacts. Three factors
were positively associated with ANC frequency of 8 or more and these included exposure to media,
wealth index and region. Exposure to media was the only women empowerment indicator that was
signi�cantly associated with eight contacts or more and the association was stronger compared to the
one in the overall analysis. Women with medium (AOR: 2.24 95% CI: 1.15-4.35) and high (AOR: 2.25 95%
CI: 1.13-5.56) media exposure were 124% and 125% respectively to have 8 or more ANC contacts. Unlike
in the overall analysis, the association between region and ANC frequency was stronger and only with the
Central region. Women from the central region (AOR: 3.21 95% CI: 1.86-5.53) were 221% more likely to
have 8 or more ANC contacts compared to those from the East.

Factors associated with timing of ANC initiation
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Four factors were positively associated with timing of the initiation of ANC and these included level of
education, age, region, and exposure to media. Exposure to media was the only women empowerment
factor that was positively associated with timing of ANC initiation and the strength of association did not
vary signi�cantly from the overall analysis. Unlike in the overall analysis of optimal ANC access, level of
education was signi�cant and higher level of education was negatively associated with earlier timing.
Women with primary (AOR:0.79 95% CI: 0.67-0.93) and secondary (AOR:0.75 95% CI: 0.61-0.92) levels of
education were 21% and 25% less likely to initiate ANC in the �rst trimester respectively compared to
those with no education. No signi�cant differences were observed regarding the associations of age and
region with ANC initiation timing compared to those with optimal access to ANC in the overall analysis.

Factors associated with type of ANC provider

Only wealth index was signi�cantly associated with type of ANC provider and the association was
stronger compared to the overall analysis. Women belonging to the middle (AOR:2.64 95% CI:1.06-6.57)
and richer (AOR:3.35 95% CI:1.12-10.08) quintiles were 164% and 235% more likely to use a skilled ANC
provider compared to those from the poorest quintile.

Discussion
To our knowledge, is the �rst and to-date study to comprehensively examine the association between
women empowerment and access to ANC in Uganda. The study showed that only 24.1% of the women
had optimal access to ANC. Utilization of ANC was higher than that in Nepal 9 and Bangladesh 27 while
slightly lower than that in Central Ethiopia 28 and Benin 5. Earlier timing of ANC initiation was slightly
higher by 2.7% compared to that in Nigeria 29. The differences in the health facilities’ access, health
system capacity and economic development among these Countries could also explain the observed
differences.

Women’s Empowerment and access to ANC

Out of the four indices of women empowerment, only economic empowerment and exposure to media
were positively associated with optimal access to ANC. Women who had weekly exposure to all the three
media outlets and those exposed to only two media outlets were 44% and 33% respectively more likely to
have optimal access to ANC. The association was still observed in the sensitivity analysis with ANC
frequency and timing of ANC initiation. The association was stronger with 8 or more ANC contacts
compared to the original analysis that looked at optimal access as a composite outcome. Women with
medium and high media exposure were 124% and 125% respectively to have 8 or more ANC visits. The
in�uence of media on access to ANC could be attributed to the role media houses play in reducing
knowledge gaps by sensitizing women on the bene�ts of ANC utilization which leads to positive attitudes,
challenges negative social norms and improves health seeking behavior 21, 22. Furthermore, people who
are exposed to media are more likely to have discussions with others which interpersonal interactions
contribute greatly in challenging negative norms that might lead to positive health seeking behavioral
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change 30. Exposure to media has been shown in previous studies to have a positive association with
access to ANC 20, 21, 26, 27.

Women who were economic empowered were shown to be more likely to have optimal access to ANC
compared to their counterparts who were not economically empowered. This association was also
observed in the sensitivity analyses regarding ANC frequency. A similar association was observed with
wealth index were women who belonged to households with higher wealth quintiles were more likely to
have optimal access to ANC compared to those in the poorest quintile. Poverty is a known determining
factor of maternal health care utilization in low and middle income countries and women with limited
economic resources or low economic empowerment are more likely to afford the direct and indirect costs
associated with access to optimal ANC 26, 31, 32. Although Uganda abolished user fees in public health
facilities 17, indirect and direct costs such as out of pocket costs for drugs that might not be available in
the public hospitals and transport costs pose �nancial barriers to optimal access to ANC 27, 33. Women
belonging to the lower wealth quintiles and those who are not economically empowered are more likely to
have difficulties in meeting transport and indirect costs related to maternal healthcare in government
facilities which prevents/limits them from utilizing health facilities 34 and this is further worsened by the
high costs of private health facilities 12. This is most likely to lead women initiating ANC contacts late,
have few or no ANC contacts and have an unskilled ANC provider 26. Positive association between
economic empowerment and wealth index with access to ANC has been documented in other studies 25,

26, 28, 33, 35.

In this sample, decision making and sexual empowerment were not signi�cant predictors of optimal
access to ANC. Chol et al. examined the association between women’s autonomy and maternal
healthcare utilization (ANC and skilled birth attendance) across 31 countries in Africa using DHS 2010-
2016 data and showed mixed results. Most countries showed signi�cant associations between decision
making and sexual empowerment with access and utilization of ANC 33. Similar to our �ndings, Uganda’s
country level analysis showed no signi�cant association but the pooled results for East African countries
where Uganda was grouped showed weak but signi�cant associations 33. Within the same study, country
level analyses of three countries showed a negative association between high decision making ability,
sexual autonomy with utilization of ANC 33.  Women with higher autonomy in these countries were less
likely to utilize ANC 33. Despite the non-signi�cant association between decision making and access to
ANC in our study, several other studies have shown a positive association 9, 26, 36. Our analysis combined
the four aspects of decision making and we were unable to ascertain whether each aspect has a different
effect.  Decisions on maternal healthcare seeking have been evidenced to be complex mainly in resource
limited settings and depend on various  logistical and structural factors 24. Furthermore, the uneven
distribution of resources and health facilities’ availability in the different regions of Uganda might explain
the observed non-signi�cant association.  Decision making has also been shown to have no signi�cant
association with maternal healthcare access and utilization in some previous studies 22, 24, 37, 38.
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 Other demographic factors

Our study also showed age, level of education, wealth index, region and working status as the
demographic and socioeconomic variables that were associated with optimal access to ANC. Resources,
such as wealth and employment have been often identi�ed as empowerment components or enabling
factors 37. For example, a woman who is in extreme poverty may not have high access to media or an
illiterate woman will not be able to read newspapers.

Younger women were more likely to have optimal access to ANC. A similar positive association was
observed even in the sensitivity analyses. Older women usually have higher number of births and tend to
develop con�dence given their accumulated experience and knowledge from the previous pregnancies,
thus they become less motivated to initiate ANC early and to have more ANC contacts 26. In addition,
older women tend to have more traditional cohorts hence can easily resist modern health care services 39,

40. Age as a predictor of health facility utilization during childbirth has also been documented in several
other studies 25, 26.

Women in the Northern and Western regions were more likely to have access to optimal ANC compared to
those in the Eastern region. This was also observed in the sensitivity analyses as well with the
association becoming stronger in the 8 or more ANC contacts were women in the Central region were
221% more likely to have 8 or more ANC visits compared to those from the East. The differences in health
facilities’ distribution and accessibility, sociocultural context and economic development contribute to the
observed regional differences in utilization of  health facility at birth 41. The central region is more
advanced and developed with a high concentration of health facilities and health care workers. Following
the civil war, the Northern region has had many interventions and humanitarian aid mainly targeting
maternal health services improvement which could partly explain the �nding 42.  Besides being one of the
poorest region in Uganda, Tetui et al. with data from 15 health facilities in the Eastern region showed  a
staff gap of over 40% with inadequate drugs and supplies, poor ANC counselling with essential tests not
being done for most of the clients in Eastern Uganda 43. Shortage of staff and supplies coupled with poor
quality of services could stop pregnant women from utilizing health centres and this could partly explain
the �nding of our study in Eastern Uganda. Region of residence has also been documented in previous
studies as a predictor of ANC access 25, 26.

Although working status and level of education were non-signi�cant in the original overall analysis, they
were found to be signi�cant with ANC frequency in the sensitivity analysis. Women who were not working
were less likely to have four or more ANC visits compared to those who were working. Women who had
higher levels of education were more likely to have 4 or more ANC contacts and less likely to initiate ANC
in the �rst trimester compared to those with no education. Working status is closely linked to wealth and
level of education as women with higher levels of education tend to be employed and therefore earn
income 26. Beyond being a source of money to enable ANC access, working and education increase
women’s exposure and access to information. Working status has also been documented in previous
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studies as a positive predictor of ANC access 25, 26. However some studies have reported mixed results
with some showing a negative association where working women were less likely to have a high number
of ANC contacts and more likely to initiate ANC late 27, 36. This is attributed mostly to limited time
availability which could also partly explain the observed result of women with higher levels of education
being less likely to initiate ANC early.

Strengths and limitations

This is the foremost nationwide analysis that explores association of women empowerment with access
to ANC looking at all the three dimensions of access in Uganda, including the latest WHO
recommendation of at least 8 ANC contacts. Therefore, it can be used as a yardstick and motivation for
further studies on related subject matter. Secondly, we used the most current nationally representative
data hence the �ndings are generalizable to all women in Uganda. However, use of cross-sectional data
only enables associations to be established but not causal relationships. Having information regarding
the most recent birth, hindered us from getting estimates for each calendar year.  The absence of some
crucial variables such as distance to the nearby facility was a limitation in the data. Lastly, the possibility
of recall bias due to self-reported answers could be a limitation in this study.

Conclusion
This study showed that less than a quarter of women are able to have 4 or more ANC contacts, initiate
ANC contacts early and are seen by a skilled ANC provider. The observed insu�cient frequency and
timing gaps risks women getting less adequate ANC which coupled by the documented low quality of
services could explain the slow reductions in maternal mortality levels. However, majority of the women
(over 99%) are seen by a skilled provider at least once during their pregnancy. Although ANC frequency
(both 4 or more and 8 or more contacts) increased from 2011 to 2016, utilization of 8 or more ANC
contacts is still very low at 1.9%.  Women empowerment indices which including exposure to mass media
and economic empowerment had a positive association with optimal access to ANC. Other socio-
economic variables such as age, wealth index, region, level of education and working status were also
signi�cantly associated with access to ANC. To ensure that the 2016 WHO ANC guidelines that
recommend eight ‘contacts’ instead of four ‘visits’ are effectively implemented and achieved, policy-
makers and other stakeholders should prioritize use of mass media in maternal health programs,
equitable allocation of the limited �nancial resources with a focus on older, poor and uneducated women.
There is need for further studies to look at the quality of ANC and a deep analysis on the association of
decision making and access to ANC.

Abbreviations
AOR               Adjusted Odds Ratio

CI                    Con�dence Interval



Page 22/26

COR               Crude Odds Ratio

DHS                Demographic Health Survey

UDHS             Uganda Demographic Health Survey

OR                  Odds Ratio

SD                   Standard Deviation

WHO              World Health Organization

SPSS               Statistical Package for Social Science

USAID            United States Agency for International Development.

Declarations
Acknowledgements

We thank the MEASURE DHS program for availing us with the data.

Funding

No funding was obtained for this study.

Availability of data and materials

The data set used is openly available upon permission from MEASURE DHS website (URL:
https://www.dhsprogram.com/data/available-datasets.cfm).

Authors’ contributions

QS Conceived the idea, drafted the manuscript, performed analysis and interpreted the results. RM and JK
participated in conceiving the idea and helped in results interpretation and writing. All authors read and
approved the �nal manuscript.

Ethics approval and consent to participate

High international ethical standards are ensured for MEASURE DHS surveys as ethical approval from the
country is obtained from a national ethical review board (Uganda National Council for Science and
Technology)  and local authorities before implementing the survey and well-informed verbal consent is
sought from the respondents prior to data collection 11, 44. All methods of data collection were performed
in accordance with the relevant guidelines and regulations. This data set was obtained from the
MEASURE DHS website (URL: https://www.dhsprogram.com/data/available-datasets.cfm) after getting

https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm


Page 23/26

their permission and no formal ethical clearance was obtained since we conducted secondary analysis of
publicly available data.

Consent for publication

Not applicable.

Competing interests

All authors declare that they have no competing interests

References
1. Jennings L, Na M, Cherewick M, Hindin M, Mullany B, Ahmed S. Women’s empowerment and male

involvement in antenatal care: analyses of Demographic and Health Surveys (DHS) in selected
African countries. BMC pregnancy and childbirth. 2014/08/30 2014;14(1):297. doi:10.1186/1471-
2393-14-297

2. Mahmud S, Shah NM, Becker S. Measurement of Women's Empowerment in Rural Bangladesh.
World Dev. 2012;40(3):610-619. doi:10.1016/j.worlddev.2011.08.003

3. Adhikari R, Sawangdee Y. In�uence of women's autonomy on infant mortality in Nepal. Reprod
Health. Apr 19 2011;8:7. doi:10.1186/1742-4755-8-7

4. Haque SE, Rahman M, Mostofa MG, Zahan MS. Reproductive health care utilization among young
mothers in Bangladesh: does autonomy matter? Women's health issues : o�cial publication of the
Jacobs Institute of Women's Health. Mar 2012;22(2):e171-80. doi:10.1016/j.whi.2011.08.004

5. Ekholuenetale M, Nzoputam CI, Barrow A, Onikan A. Women’s enlightenment and early antenatal care
initiation are determining factors for the use of eight or more antenatal visits in Benin: further
analysis of the Demographic and Health Survey. Journal of the Egyptian Public Health Association.
2020/06/03 2020;95(1):13. doi:10.1186/s42506-020-00041-2

6. Lincetto O, Mothebesoane-Anoh S, Gomez P, Munjanja S: Antenatal Care:Chapter 2. In Opportunities
for Africa’s Newborns. 2006 [http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf].

7. Sserwanja, Q., & Kawuki, J. (2020). Prevalence of Underweight and Associated Factors among
Lactating Women in Ethiopia: A Mini-review. Journal of Advances in Medicine and Medical Research,
32(8), 1-9. https://doi.org/10.9734/jammr/2020/v32i830459.

8. Kanyangarara M, Munos MK, Walker N. Quality of antenatal care service provision in health facilities
across sub-Saharan Africa: Evidence from nationally representative health facility assessments. J
Glob Health. Dec 2017;7(2):021101. doi:10.7189/jogh.07.021101

9. Joshi C, Torvaldsen S, Hodgson R, Hayen A. Factors associated with the use and quality of antenatal
care in Nepal: a population-based study using the demographic and health survey data. BMC
pregnancy and childbirth. 2014/03/03 2014;14(1):94. doi:10.1186/1471-2393-14-94

http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf%5d


Page 24/26

10. Cokkinides V: Health insurance coverage-enrollment and adequacy of prenatal care utilization. J
Health Care Poor Underserved 2001, 12(4):461–473.

11. Uganda Bureau of Statistics - UBOS, ICF. Uganda Demographic and Health Survey 2016. 2018.
http://dhsprogram.com/pubs/pdf/FR333/FR333.pdf

12. Eliphas Gitonga et al. Determinants of health facility delivery among women in Tharaka Nithi county,
Kenya. Pan African Medical Journal. 2016;25(2):9. [doi: 10.11604/pamj.supp.2016.25.2.10273].

13. Benova L, Dennis ML, Lange IL, et al. Two decades of antenatal and delivery care in Uganda: a cross-
sectional study using Demographic and Health Surveys. BMC health services research.
2018;18(1):758-758. doi:10.1186/s12913-018-3546-3

14. de Masi S, Bucagu M, Tunçalp Ö, et al. Integrated Person-Centered Health Care for All Women During
Pregnancy: Implementing World Health Organization Recommendations on Antenatal Care for a
Positive Pregnancy Experience. Glob Health Sci Pract. 2017;5(2):197-201. doi:10.9745/GHSP-D-17-
00141

15. The worldbank. Population-total,Uganda.https://data.worldbank.org/indicator/SP.POP.TOTL?
locations=UG.

16. Sserwanja Q, Mukunya D, Habumugisha T, Mutisya LM, Tuke R, Olal E. Factors associated with
undernutrition among 20 to 49 year old women in Uganda: a secondary analysis of the Uganda
demographic health survey 2016. BMC Public Health. 2020/11/03 2020;20(1):1644.
doi:10.1186/s12889-020-09775-2

17. Chi PC, Bulage P, Urdal H, Sundby J. A qualitative study exploring the determinants of maternal
health service uptake in post-con�ict Burundi and Northern Uganda. BMC pregnancy and childbirth.
Feb 5 2015;15:18. doi:10.1186/s12884-015-0449-8

18. Kyei NN, Chansa C, Gabrysch S. Quality of antenatal care in Zambia: a national assessment. BMC
pregnancy and childbirth. Dec 13 2012;12:151. doi:10.1186/1471-2393-12-151

19. Afulani PA. Rural/urban and socioeconomic differentials in quality of antenatal care in Ghana. PLoS
One. 2015;10(2):e0117996. doi:10.1371/journal.pone.0117996

20. Sarker BK, Rahman M, Rahman T, et al. Status of the WHO recommended timing and frequency of
antenatal care visits in Northern Bangladesh. PLoS One. 2020;15(11):e0241185.
doi:10.1371/journal.pone.0241185

21. Pulok MH, Sabah MN, Uddin J, Enemark U. Progress in the utilization of antenatal and delivery care
services in Bangladesh: where does the equity gap lie? BMC pregnancy and childbirth. Jul 29
2016;16(1):200. doi:10.1186/s12884-016-0970-4

22. Khatiwada J, Muzembo BA, Wada K, Ikeda S. Dimensions of women's empowerment on access to
skilled delivery services in Nepal. BMC pregnancy and childbirth. Oct 15 2020;20(1):622.
doi:10.1186/s12884-020-03309-9

23. Kwagala B, Nankinga O, Wandera SO, Ndugga P, Kabagenyi A. Empowerment, intimate partner
violence and skilled birth attendance among women in rural Uganda. Reprod Health. May 4
2016;13(1):53. doi:10.1186/s12978-016-0167-3

http://dhsprogram.com/pubs/pdf/FR333/FR333.pdf


Page 25/26

24. Shimamoto K, Gipson JD. Examining the mechanisms by which women’s status and empowerment
affect skilled birth attendant use in Senegal: a structural equation modeling approach. BMC
pregnancy and childbirth. 2017/11/08 2017;17(2):341. doi:10.1186/s12884-017-1499-x

25. Tekelab T, Chojenta C, Smith R, Loxton D. Factors affecting utilization of antenatal care in Ethiopia: A
systematic review and meta-analysis. PLoS One. 2019;14(4):e0214848-e0214848.
doi:10.1371/journal.pone.0214848

26. Okedo-Alex IN, Akamike IC, Ezeanosike OB, Uneke CJ. Determinants of antenatal care utilisation in
sub-Saharan Africa: a systematic review. BMJ open. Oct 7 2019;9(10):e031890.
doi:10.1136/bmjopen-2019-031890

27. Ali N, Sultana M, Sheikh N, et al. Predictors of Optimal Antenatal Care Service Utilization Among
Adolescents and Adult Women in Bangladesh. Health Services Research and Managerial
Epidemiology. 2018;5:2333392818781729. doi:10.1177/2333392818781729

28. Birmeta K, Dibaba Y, Woldeyohannes D. Determinants of maternal health care utilization in Holeta
town, central Ethiopia. BMC Health Serv Res. Jul 3 2013;13:256. doi:10.1186/1472-6963-13-256

29. Aliyu AA, Dahiru T. Predictors of delayed Antenatal Care (ANC) visits in Nigeria: secondary analysis
of 2013 Nigeria Demographic and Health Survey (NDHS). Pan Afr Med J. 2017;26:124.
doi:10.11604/pamj.2017.26.124.9861

30. Asp G, Pettersson KO, Sandberg J, Kabakyenga J, Agardh A. Associations between mass media
exposure and birth preparedness among women in southwestern Uganda: a community-based
survey. Global Health Action. 2014/12/01 2014;7(1):22904. doi:10.3402/gha.v7.22904

31. Peters DH, Garg A, Bloom G, Walker DG, Brieger WR, Rahman MH. Poverty and access to health care
in developing countries. Ann N Y Acad Sci. 2008;1136:161-71. doi:10.1196/annals.1425.011

32. Houweling TA, Ronsmans C, Campbell OM, Kunst AE. Huge poor-rich inequalities in maternity care:
an international comparative study of maternity and child care in developing countries. Bulletin of
the World Health Organization. Oct 2007;85(10):745-54. doi:10.2471/blt.06.038588

33. Chol C, Negin J, Agho KE, Cumming RG. Women’s autonomy and utilisation of maternal healthcare
services in 31 Sub-Saharan African countries: results from the demographic and health surveys,
2010–2016. BMJ open. 2019;9(3):e023128. doi:10.1136/bmjopen-2018-023128

34. Tongun JB, Mukunya D, Tylleskar T, Sebit MB, Tumwine JK, Ndeezi G. Determinants of Health Facility
Utilization at Birth in South Sudan. International journal of environmental research and public health.
2019;16(13):2445.

35. Chanda SK, Ahammed B, Howlader MH, Ashikuzzaman M, Shovo T-EA, Hossain MT. Factors
associating different antenatal care contacts of women: A cross-sectional analysis of Bangladesh
demographic and health survey 2014 data. PLoS One. 2020;15(4):e0232257.
doi:10.1371/journal.pone.0232257

36. Iqbal S, Maqsood S, Zakar R, Zakar MZ, Fischer F. Continuum of care in maternal, newborn and child
health in Pakistan: analysis of trends and determinants from 2006 to 2012. Mar 9 2017;17(1):189.
doi:10.1186/s12913-017-2111-9



Page 26/26

37. 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. doi:10.1080/07399332.2013.824971.

38. Shimamoto K, Gipson JD. The relationship of women’s status and empowerment with skilled birth
attendant use in Senegal and Tanzania. BMC pregnancy and childbirth. 2015/07/24 2015;15(1):154.
doi:10.1186/s12884-015-0591-3

39. Tebekaw Y, James Mashalla Y, Thupayagale-Tshweneagae G. Factors In�uencing Women’s
Preferences for Places to Give Birth in Addis Ababa, Ethiopia. Obstetrics and Gynecology
International. 2015/08/30 2015;2015:439748. doi:10.1155/2015/439748

40. Gabrysch S, Campbell OMR. Still too far to walk: Literature review of the determinants of delivery
service use. BMC pregnancy and childbirth. 2009/08/11 2009;9(1):34. doi:10.1186/1471-2393-9-34

41. Rutaremwa G, Wandera SO, Jhamba T, Akiror E, Kiconco A. Determinants of maternal health services
utilization in Uganda. BMC Health Serv Res. Jul 17 2015;15:271. doi:10.1186/s12913-015-0943-8

42. Namasivayam A, Arcos González P, Castro Delgado R, Chi PC. The Effect of Armed Con�ict on the
Utilization of Maternal Health Services in Uganda: A Population-based Study. PLoS currents. Oct 3
2017;9doi:10.1371/currents.dis.557b987d6519d8c7c96f2006ed3c271a

43. Tetui M, Ekirapa EK, Bua J, Mutebi A, Tweheyo R, Waiswa P. Quality of Antenatal care services in
eastern Uganda: implications for interventions. Pan Afr Med J. 2012;13:27.

44. Rutstein SO, Staveteig S. Making the Demographic and Health Surveys Wealth Index comparable.
2014. DHS Methodological Reports No 9. http://dhsprogram.com/pubs/pdf/MR9/MR9.pdf

http://dhsprogram.com/pubs/pdf/MR9/MR9.pdf

