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Abstract

Background: In spite of the universal right for women to decide freely for themselves when, and how many
children they want to have in life, married women in Uganda are less likely to use modern contraceptives as
compared to other marital categories. This study examines the individual and community factors associated with
modern contraceptive use among married women in Uganda.

Methods: The study used data from the 2016 Uganda Demographic and Health Survey which comprised of 8671
married women aged 15-49 years who were fecund and non-pregnant at the time of the survey. Analysis was
done using a multilevel mixed-effects logistic regression model.

Results: Findings showed that married women who were; Muslims (AOR =0.78, Cl = 0.66-0.91), had more than five
children (AOR=0.76, Cl = 0.61-0.98), staying in communities with high poverty (AOR = 0.78, Cl = 0.65-0.93), with
older age at first birth (AOR =0.94, Cl =0.92-0.96) as well as having spousal age difference of more than 9 years
(AOR =0.86, CI =0.76-0.98) were associated with low modern contraceptive use. Women living in communities
with higher age at first marriage (AOR =0.93, Cl =0.88-0.98) or higher sexual debut (AOR=0.91, Cl =0.85-0.98)
were also associated with reduced odds of modern contraception. In addition, older women (AOR=1.03, CI=1.01-
1.04), having secondary/higher education (AOR =193, Cl =1.58-2.37), living in a rich household (AOR =132, Cl =
1.14-1.53), short distance to health facility (AOR=1.18, Cl=1.06-1.31), high community education (AOR=1.38, Cl =
1.17-1.62), high community exposure to family planning messages (AOR = 1.24, Cl = 1.08-1.42), and communities
with high proportion of women working (AOR =122, Cl = 1.06-1.39) were more likely to use modern
contraceptives.
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sustained increase in uptake of modern contraceptives.

Conclusion: The study revealed that both individual and community factors were important in explaining the
factors associated with modern contraceptive use among married women in Uganda. Therefore, there is need to
invest in community based programs like: family planning outreach services, mass media campaigns and
community mobilization activities to help in dissemination of family planning information, increase awareness and
promotion in use of modern contraceptives. Also, expansion of higher education and the need to make family
planning services available and accessible to areas with limited physical access to health facilities will lead to

Keywords: Modern contraceptives, Community, Married women, Uganda

Background

In 2019, it was estimated that only 41% of married
women were using contraceptives globally [1]. In
addition to demographic and health benefits to a
woman, child, family and society, contraceptive use is an
expression of a woman’s reproductive control and em-
powerment [2]. Non-use of modern contraception by
women is attributed to lack of knowledge, limited access
and choice of methods, high cost of contraceptives, fear
of side-effects and cultural or religious or partner oppos-
ition [3, 4]. This has resulted into unplanned and early
pregnancies, high birth rates which not only affect the
mothers and their children but also increase government
expenditure [5, 6].

Utilization of modern methods of contraceptives is
noted to be lower in developing countries especially in
sub-Saharan Africa (SSA) as compared to the developed
countries [1, 7]. As a result of anticipated consequences
of low contraceptive uptake, several governments have
resorted to family planning campaigns with a view of
delaying first births, lengthening birth intervals, reducing
the total number of children born to a woman, preventing
unintended pregnancies, better psychosocial well-being,
reducing morbidity and mortality, better employment
opportunities and education achievements among
others [8]. Several studies on factors associated with
use of contraceptives have been conducted in some
developing countries like: Nepal, Zambia, Ethiopia,
and Angola [9-12]. Most of the studies conducted
concentrated on the influence of individual factors
though few have also highlighted the impact of com-
munity factors on women’s use of contraceptives.
Community education, community exposure to media
[11]; place of residence [13-16]; region [11, 14, 15];
community employment [11]; community age at mar-
riage and community age at sexual debut [17] are
some of the important factors associated with contra-
ceptive uptake.

Compared to neighboring countries like Tanzania,
Rwanda and Kenya where contraceptive uptake was 35%,
35% and 48% respectively, the 2019 contraceptive uptake
estimate for Uganda was 33% [1]. This has led to high
unmet need for modern contraception and associated

consequences [18]. In spite of the universal right for
women to decide freely for themselves when, and how
many children they want to have in life, married women
in Uganda are less likely to use modern contraceptives
compared to other marital categories [4, 13].

The 2016 UDHS reported that contraceptive preva-
lence rate among currently married women was much
lower as compared to that of sexually active unmarried
women at 39% and 51% respectively and 51% respect-
ively [19]. Additionally, only 35% of the married women
were using modern methods [19] which still remains
very low to address the high rate of unintended pregnan-
cies in Uganda. The proportion of women having mis-
timed births or current pregnancies increased from 21%
in 1995 to 32% in 2016 whereas that of unwanted births
or pregnancies slightly rose from 8% in 1995 to 9% in
2016. Among currently married women in Uganda, the
total demand for family planning increased from 54% in
2000-01 to 67% in 2016 but only 52% of demand was
satisfied by modern methods [19].

Studies [20-23] on contraceptive uptake in Uganda
have been conducted but these do not evaluate whether
modern contraceptive use can be attributed to individual
differences or differences within their communities. It is
thus important in this study, to examine both individual
and community factors associated with modern contra-
ceptive use among married women so that appropriate
interventions can be made to improve the use of
contraceptives.

Methods

Data source

Data for this study were obtained from the 2016 Uganda
Demographic and Health Survey (UDHS). The 2016
UDHS was a national representative survey that
employed a two stage stratified sample design. In the
first stage, 696 enumeration areas (EAs) were selected
from a list of clusters based on the 2014 Uganda Popula-
tion and Housing Census sample frame [19]. In Uganda,
an enumeration area is a geographical area that covers
an average of 130 households [19]. These EAs were
chosen independently basing on probability proportional
to size. The second stage involved a systematic sampling
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of 20,880 households within each cluster from which all
women of child bearing age (15-49 years), who were ei-
ther permanent residents of the households or visitors
who slept in the households the night before the survey
were eligible to be interviewed. A total of 18,506 women
aged 15—49 years were interviewed. In this study, women
who were never married as well as those who were di-
vorced, separated, widowed were excluded. Also, cur-
rently married women who were pregnant as well as
those who reported that they were declared infecund
were excluded. Therefore, the final study sample in-
cluded a weighted total of 8671 non-pregnant and fec-
und married women. Figure 1 shows the derivation of
the study sample.

Variables and their measurements

In this study, modern contraceptive use was the
dependent variable. The 2016 UDHS defined modern
contraceptive use as, the use by a woman or her partner
of at least one of the following methods: male or female
sterilization, injectable, intrauterine devices, contracep-
tive pills, implants, female or male condoms, standard
days method, lactational amenorrhoea, and emergency
contraception [19]. Based on this definition, we gener-
ated modern contraceptive use as a binary outcome
which was coded 1 if a woman was currently using a
modern contraceptive method at the time of the survey
and O if a woman was either using a traditional method
or not using any method. Traditional methods included
the use of rhythm, periodic abstinence, withdrawal, and
folk methods.

The independent variables were categorized into two:
individual and community factors. Individual factors in-
cluded woman’s age (15-24, 25-34, and 35-49), level of
education attainment (no education, primary, secondary/
higher), spousal age difference generated from the
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information provided by women on their current age
and that of their husbands categorized as (0-4, 5-9
and > 10); wealth index (The UDHS generates wealth
index using principal component analyses applied on a
number and kinds of consumer goods a household owns,
ranging from a television to a bicycle or car, and housing
characteristics such as source of drinking water, toilet fa-
cilities, and flooring materials. From this, five quintiles
of wealth index (lowest, second, middle, fourth and high-
est) are generated with the first quintile representing
20% poorest households, and the last quintile corre-
sponding to 20% wealthiest (richest) households). In this
study, wealth index constituted three categories, that is:
poor (merging lowest and second), middle, and rich
(merging fourth and highest quintiles).

Other variables were: working status (currently work-
ing and not working); religion (Catholic, Anglicans,
Muslims, Others; where other religions include Seventh
Day Adventists (SDA), Orthodox, Born again/Pentecos-
tal/Evangelical, Baha'i, Baptist, Presbyterian, Jehovah’s
witness, Salvation army, Traditionalists and other un-
known religions); age at first birth (< 20 and > 20); parity
(0-2, 3-5 and 6+); women’s empowerment (this was
based on three questions as stated in the UDHS: a per-
son who usually decides on respondent’s health care; a
person who usually decides on large household pur-
chases; a person who usually decides on visits to family
or relatives). In this study, a woman was considered to
be empowered if she could decide alone and make inde-
pendent decisions regarding her own healthcare. We did
this by recoding the response categories to the three
questions as: yes=1 for decisions made by a woman
alone and no=0 for all decisions made by either the
husband or a joint decision. A binary variable of
woman’s empowerment was then generated with a
woman who had at least 2 out of the 3 decisions made

[ All women interviewed aged 15-49 years (18,506) J

Unmarried women (7,283) <-------

A 4

[ Married women (11,223) ]

(2,552)

Pregnant or infecund -------

A4

Non-pregnant and fecund married
women (Weighted, n=8,671)

Fig. 1 Sample selection procedure
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by herself considered to be empowered (coded yes = 1)
while a woman who had less than 2 out of 3 decisions
made by herself was considered not to be empowered
(coded no =0). This approach was considered to be ap-
propriate and has been applied elsewhere [24]. Exposure
to family planning (FP) messages was another variable
measured in the 2016 UDHS using four questions that
required whether a woman was exposed to family plan-
ning messages on radio, television, newspapers and
phone in the last month before the survey. All the re-
sponses to these questions were merged and coded 0 for
no exposure to all the media and 1 for those who heard
FP messages from any of the four sources.

Community factors included: place of residence
(urban, rural); region (Central, Eastern, Western, and
Northern); Distance to health facility: in the 2016 UDHS,
women were asked if the distance to the health facility
was a problem for them to get any medical assistance
and responses were coded as: 0 if it was big problem and
1 if it was not a big problem. This study applied the
same codes. Other community factors were obtained by
aggregation of individual level characteristics of women
within their clusters (communities) since the 2016
UDHS did not directly capture data that could describe
these characteristics and the average values at the cluster
level used as the cut off point for the categorization. In
this case, each woman was assigned a value representing
the average response of all other respondents in her
cluster. These factors included: community education
(coded as low for values below the average level of edu-
cation while high for values equal or above the mean);
community poverty (coded as low for values equal and
above the mean basing on the wealth index categories of
the individual women while high for values below the
mean); community exposure to family planning (FP)
messages (coded as low for values below the mean while
high for values equal or above the mean); community
women working (coded as low for values below the
mean while high for values equal or above the mean).
Other community variables included community mean
age at first marriage and community mean age at sexual
debut which were treated as continuous variables.

Data analysis

Data analysis was done at three stages using STATA stat-
istical software. Sampling weights provided in the DHS
data were applied in order to adjust for the sampling
design. At the first stage of analysis, we generated a de-
scriptive summary of the variables using frequency distri-
butions for categorical variables and mean values for
continuous variables. At the second stage, we used a bi-
variate multilevel logistic regression to examine the crude
association between the individual and community-level
factors with modern contraceptive uptake and a p-value <
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0.05 set as a significant level at 95% confidence level. At
the third stage; a multivariate two-level mixed-effects
logistic regression model was applied to investigate the
impact of the community factors on the outcome variable
with married women at level 1 being nested within com-
munities at level 2. The analysis at this stage took four
steps using four models: Model 1 (Empty model) was
fitted without explanatory variables to test the random
variability in the intercept and show the total variance in
the use of modern contraceptives among women in differ-
ent communities. Model 2, examined the effect of individ-
ual level characteristics. Model 3 examined the effect of
community level variables and Model 4 examined the
effect of both individual and community level characteris-
tics simultaneously with the results of fixed effects being
shown as odds ratios at 95% confidence level. The Inter-
cluster correlation coefficient (ICC) for each model was
calculated to explain the proportion of variation that was
attributable to the higher level of variation and to
compare the successive models. These values were

ICC = — where ¢® is the esti-

obtained from, a2
(*+75)

mated community level variance while %2 is the
household variance. The Proportional Change in Vari-
ance (PCV) was also computed for each model with
respect to the empty model to show the power of the
factors in the models in explaining the outcome vari-
able. The PCV was obtained from PCV = (VV;V)

where V. is variance of modern contraceptive use in
the empty model and V,; is variance in successive
models. The two-level multilevel model with a binary
response variable for a married woman i living in
community j, is represented as:

TTii
lOg |:1—;]I~:| = /))0 +/31X1Lj + .. +/)),,,Xm'j + Voj + Ejj
Y

Where: 7; is the probability that the ™ married
woman in the /™ community was currently using a mod-
ern contraceptive; (1 - 1)) is the probability that she was
not using a modern contraceptive; f3y is the log odds of
the intercept; 51, So, ..., B, are the effect sizes by the in-
dividual and community-level variables; X;;, Xy, ...X;
are the independent variables at individual and commu-
nity levels; vy; and ¢; are random errors at community
and individual levels respectively.

Results

Table 1 presents the selected individual characteristics
of currently married women aged 15-49 years who were
nested within 696 communities with the number of
women per community ranging from 3 to 25 (average
13). The results indicate that the average age of married
women in the study was 30 years with 41% aged 25-34
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Table 1 Distribution of married women by background

characteristics

Individual characteristic

Number (8671)

Percentage (%)

Woman's age
15-24
25-34
35-49

Religion
Catholic
Anglican
Muslim

Other

Level of educational attainment

No education
Primary
Secondary/Higher
Wealth index
Poor
Middle
Rich
Working status
Not working
Currently working
Spousal age difference
0-4
5-9
210
Age at first birth
<20
220
Parity
0-2
3-5
6+
Woman's empowerment
No

Yes

8671
2476
3564
2631

3300
1674
3697

1713
6958

3937
2890
1844
8361
5507
2854

2837
3340
2494

6962
1709

Media exposure on family planning messages

No

Yes

Modern contraceptive use

No

Yes

2590
6081

4770
3901

30.2(7.9)
286

454
333
213
18.7(3.2)
65.9
34.1

327

385

288

80.3

299

701

55.0
450

Italic items in the percentage column indicate mean (SD) respectively. SD is
the standard deviation with all estimates based on weighted data
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years. The table further shows that only 45% of the mar-
ried women were using modern contraceptives, 39%
were Catholics, 59% had a primary level of education, 4
in 10 were from poor households, 80% were working
and 66% had their first birth before 20years with the
average age at first birth being 19 years. Additionally,
45% of married women had a spousal age difference of
less than 5 years, only 20% were empowered, 29% had
more than 5 children while 70% had access to family
planning messages through media.

Table 2 indicates the distribution of women by se-
lected community characteristics. The table shows that
three quarters (76%) of the married women lived in rural
areas while slightly more than a quarter (28%) were from
Central region. The results in the table also show that
38% married women highlighted that the distance to the
health facility was a big problem while more than half of
women lived in communities that had a high proportion
of: low education (51%), low poverty (53%), high access
to family planning messages (54%) and highly working
women (53%). Further, the community mean age at first
marriage and mean age at sexual debut were 18 and 17
years respectively.

Modern contraceptive uptake among individuals and
communities

The unadjusted odds ratio results in Table 3 indicate
that married women aged 25-34 or 35-49 years, Angli-
can, those with primary or secondary/higher education,
women who were currently working, those living in rich
households and women with exposure to mass media
family planning messages had increased odds of modern
contraceptive uptake. Relatedly, compared to those
whose spousal age difference was 0—4years or those
with parity of 0-2 children, women with a spousal age
difference of 5-9years or parity of 3-5 as well as 6+
parity were more likely to be using modern contracep-
tives at the time of the survey. Table 3 also indicates that
married women in rural areas, those from eastern or
northern regions were associated with lower likelihood
of modern contraceptive use.

Further, in regards to community factors, communities
in which distance to a health facility was not a big prob-
lem to access health care as well as those with; higher
education, lower poverty, and higher media expos-
ure family planning messages were highly associated
with higher uptake of modern contraceptives.

Individual and community characteristics associated with
modern contraceptive uptake

Table 4 shows results of four models in the uptake of
modern contraceptives by married women. Model 1 had
only the dependent variable with the results showing a
statistically significant variability in the odds of modern
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Table 2 Distribution of married women by community characteristics

Community characteristic

Number (8671) Percentage (%)

Place of residence
Urban
Rural
Region
Central
Eastern
Western
Northern
Distance to health facility
Big problem
Not a big problem
Community education
Low
High
Community poverty
Low
High
Community exposure to family planning messages
Low
High
Community women working
Low
High
Community mean age at first marriage(mean, SD)

Community mean age at sexual debut(mean, SD)

2107 243
6564 757
2395 276
2349 27.1
2273 26.2
1654 19.1
3330 384
5341 616
4374 50.5
4297 495
4584 529
4087 471
3953 45.6
4718 544
4059 46.8
4612 532
8671 184(1.6)
8671 16.6(1.1)

Italic items in the percentage column indicate mean (SD) respectively. SD is the standard deviation with all estimates based on weighted data

contraceptive use between communities (t=0.39, p-
value <0.01). The ICC in this model indicated that 11%
of the total variance in the modern contraceptive use
was attributed to differences between communities. In
model 2, individual level variables were included. The re-
sults showed that; woman’s age, religion, wealth index,
level of education attainment, spousal age difference,
parity and age at first birth were significantly associated
with modern contraceptive use. The ICC in this model
indicated that 7.5% of the variation in modern contra-
ceptive use was attributed to differences across commu-
nities where as a PCV implied that 31% of the variance
in modern contraceptive use across communities was
explained by these individual characteristics. In Model 3,
only community level variables were added and the re-
sults revealed that women residing in communities with
high media exposure to family planning message, high
education level and high proportion of women working
were positively associated with modern contraceptive use
while married women from the Northern region, those
residing in communities with high poverty and those in

communities with a higher age at first marriage and
higher age at sexual debut had an inverse relationship.
The ICC in this model showed that differences between
communities account for 7% of the variation in modern
contraceptive use while the PCV indicated that 39% of the
community variation in modern contraceptive use was ex-
plained by community level characteristics.

Model 4 included both the individual and community
level variables. In this model, the variation in the odds of
modern contraceptive use between communities remained
statistically significant (t=0.22, p-value <0.001) with an
estimated 6% of the variability in modern contraceptive
use attributed to differences between communities and
44% of the variation in modern contraceptive use across
communities being explained by both individual and com-
munity level factors. The results in model 4 show that an
increase in woman’s age increases the odds of modern
contraceptive uptake (AOR = 1.03, CI = 1.01-1.04). Specif-
ically, women aged 25-34 years were more likely (AOR =
1.30, CI =1.09-1.55) to use modern contraceptives com-
pared to those less than 25 years. The results also indicate
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Table 3 Association of modern contraceptive use with the

selected characteristics
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Table 3 Association of modern contraceptive use with the
selected characteristics (Continued)

Characteristic OR(95% Cl) Characteristic OR(95% Cl)

Woman's age 1.02(1.02-1.03)** Western 0.85(0.71-1.02)
15-24° 1.00 Northemn 0.50(0.41-0.61)**
25-34 1.50(1.31-1.71)**  Distance to health facility
35-49 1.61(1.41-1.81)** Big problem? 1.00

Religion Not a big problem 1.26(1.14-1.39)**
Catholic® 1.00 Community education
Anglican 1.18(1.06-1.33)** Low? 1.00
Muslim 0.94(0.80-1.10) High 1.78(1.56-2.02)**
Other 0.93(0.81-1.08) Community poverty

Level of educational attainment Low? 1.00
No education® 1.00 High 0.54(047-0.61)**
Primary 1.54(1.32-1.81)**  Community exposure to family planning
Secondary/Higher 1.85(1.55-2.20)** messages

Wealth index Low’ 100
Poor? 100 High 1.54(1.35-1.76)**
Middle 1.48(1.30-1.69) Community women working
Rich 1.78(1.58-2.00)** Low” 100

Working status High 1.04(0.91-1.19)
Not working? 100 Community mean age at first marriage 1.01(0.97-1.05)

Community mean age at sexual debut 0.97(0.92-1.03)

currently working
Spousal age difference
0-4°
5-9
210
Age at first birth
<207
220
Parity
0-2°
3-5
6+
Woman's empowerment
No?

Yes

Media exposure to family planning messages

No®
Yes
Place of residence
Urban®
Rural
Region
Central®

Eastern

1.27(1.13-1.43)**

1.00
1.15(1.04-1.28)**
0.95(0.84-1.07)
0.96(0.94-0.97)**
1.00
0.75(0.68-0.83)**

1.00
1.48(1.32-1.65)**
1.42(1.26-1.60)**

1.00
1.02(091-1.15)

1.00
1.25(1.13-1.38)**

1.00
0.73(0.62-0.85)**

1.00
0.77(0.64-0.92)**

? is a Reference category; OR is the unadjusted odds ratio; 95% Cl is the
Confidence Interval; *p < 0.05, **p < 0.01; the assessment was based on
bivariate-multilevel logistic regression model with x? < 0.001

that married Muslim women were less likely (AOR = 0.78,
CI=0.66-0.91) to use modern contraceptives relative to
Catholics. Women with primary education (AOR = 1.50,
CI=1.27-1.78) or secondary/higher education (AOR =
1.93, CI=1.58-2.37), those from middle (AOR=1.27,
CI=1.10-146) or rich households (AOR=1.32, CI=
1.14-1.53) had increased odds of using modern contra-
ceptives. The findings also indicate that couples whose age
difference was at least 10years (AOR=0.86, CI=0.76—
0.98) as well as women with more than 5 children (AOR =
0.76, CI1=0.61-0.94) were less likely to use modern con-
traceptives. Still, increasing age at first birth lowers
the odds of using modern contraceptive (AOR = 0.94,
CI=0.92-0.96) with those that had their first birth
after 19 years being less likely (AOR =0.82, CI=0.70—
0.96) compared to those whose first births were be-
fore 19 years.

Regarding community effect, married women who re-
ported that the distance to the health facility was not a
big problem were more likely (AOR=1.18, CI=1.06—
1.31) to use modern contraceptive methods compared to
their counterparts who reported otherwise. The results
in Table 4 also indicate that married women living in
communities with high education levels (AOR =1.38,
CI=1.17-1.62), high working levels (AOR=1.22, CI=
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Table 4 Multilevel mixed effect analysis of individual and community level factors associated with modern contraceptive use

among married women

Characteristic Model 1 Model 2 Model 3 Model 4
Empty AOR(95% ClI) AOR(95% CI) AOR(95% ClI)

Woman's age 1.03(1.01-1.04)** 1.03(1.01-1.04)**

15-24° 1.00 1.00

25-34 1.30(1.09-1.55)** 1.30(1.09-1.55)**

35-49 1.26(0.92-1.74) 1.26(0.91-1.73)
Religion

Catholic® 1.00 1.00

Anglican 1.13(1.01-1.27)* 1.09(0.97-1.22)

Muslim 0.83(0.70-0.97)* 0.78(0.66-0.91)**

Other 0.91(0.79-1.05) 0.90(0.78-1.04)
Level of educational attainment

No education? 1.00 1.00

Primary 1.63(1.38-1.93)** 1.50(1.27-1.78)**

Secondary/Higher 2.17(1.78-2.64)** 1.93(1.58-2.37)**
Wealth index

Poor® 1.00 1.00

Middle 142(1.24-1.63)** 1.27(1.10-1.46)**

Rich 1.61(1.41-1.83)** 1.32(1.14-1.53)**
Working status

Not working® 1.00 1.00

currently working 1.15(1.02-1.31)* 1.13(0.99-1.28)
Spousal age difference

0-4° 1.00 1.00

5-9 1.08(0.97-1.21) 1.07(0.96-1.19)

210 0.87(0.76-0.98)* 0.86(0.76-0.98)*
Age at first birth 0.94(0.91-0.96)** 0.94(0.92-0.96)**

< 20° 1.00 1.00

220 0.81(0.69-0.95)* 0.82(0.70-0.96)*
Parity

0-2° 1.00 1.00

3-5 0.93(0.80-1.07) 0.94(0.81-1.09)

6+ 0.72(0.58-0.90)** 0.76(0.61-0.94)*
Woman's empowerment

No? 1.00 1.00

Yes 0.94(0.84-1.06) 0.95(0.84-1.07)
Media exposure to family planning messages

No® 1.00 1.00

Yes 1.08(0.97-1.20) 1.03(0.92-1.15)
Place of residence

Urban? 1.00 1.00

Rural 0.92(0.78-1.09) 0.94(0.79-1.11)
Region

Central® 1.00 1.00

Eastern 0.87(0.72-1.05) 0.88(0.73-1.07)
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Table 4 Multilevel mixed effect analysis of individual and community level factors associated with modern contraceptive use

among married women (Continued)

Characteristic Model 1 Model 2 Model 3 Model 4
Empty AOR(95% ClI) AOR(95% CI) AOR(95% ClI)

Western 1.06(0.89-1.27) 1.08(0.90-1.29)

Northern 0.75(0.61-0.93)** 0.83(0.67-1.04)
Distance to health facility

Big problem? 1.00 1.00

Not a big problem 1.16(1.04-1.28)** 1.18(1.06-1.31)**
Community education

Low? 1.00 1.00

High 1.52(1.30-1.78)** 1.38(1.17-1.62)**
Community poverty

Low® 1.00 1.00

High 0.66(0.56-0.79)** 0.78(0.65-0.93)**
Community exposure to family planning messages

Low® 1.00 1.00

High 1.28(1.12-1.46)** 1.24(1.08-1.42)**
Community women working

Low® 1.00 1.00

High 1.31(1.15-1.49)** 1.22(1.06-1.39)**
Community mean age at first marriage 0.92(0.87-0.96)** 0.93(0.88-0.98)**
Community mean age at sexual debut 0.89(0.82-0.95)** 0.91(0.85-0.98)**

Random effect

Community level variance (SE) 0.39(0.04)** 0.27(0.04)** 0.24(0.03)** 0.22(0.03)**

ICC (%) 10.7 75 6.8 6.3

PCV (%) Reference 30.8 385 436
Model fit statistics

Log likelihood —5822 — 5466 —5726 -5419

AlC 11,648 10,973 11477 10,902

@ is a Reference category, * Significant at p < 0.05, ** significant at p < 0.01; AOR is the adjusted odds ratio; SE is the standard error; ICC is the inter-cluster

correlation coefficient; PCV is the Proportional Change in Variance

1.06-1.39) and those in communities with high exposure
to family planning messages (AOR=1.24, CI=1.08-
1.42) were more likely to use modern contraceptive
methods. However, the results still revealed that married
women living in communities with high poverty (AOR =
0.78, CI = 0.65-0.93), women living in communities with
higher mean age at first marriage (AOR=0.93, CI=
0.88-0.98) and those in communities with higher age at
sexual debut (AOR=0.91, CI=0.85-0.98) were associ-
ated with lower odds for modern contraceptive uptake.

Discussion

In this study, we analyzed individual and community
factors associated with modern contraceptive use among
married women aged 15-49 years in Uganda. Our find-
ings revealed that both individual and community level
factors were equally important in explaining the factors

associated with modern contraceptive use among mar-
ried women in Uganda. Results also showed that,
woman’s age, religion, wealth index, level of education
attainment, spousal age difference, age at first birth, par-
ity, distance to health facility, community education,
community poverty, community exposure to family
planning messages, community working status, commu-
nity mean age at first marriage and community mean
age at first sex debut had a significant influence on mod-
ern contraceptive use among married women.

Our results indicated that older women were more
likely to use modern contraceptives as compared to the
young ones. This could be attributed to the fact that
older married women are assumed to be knowledgeable
and confident about different modern contraceptive
methods that may suit their needs as compared to their
young counterparts. The finding could also be because
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older women have achieved their desired fertility or have
had some children and thus desire to either stop or
space their next births compared to the young women
who are likely to be in their earlier years of marital
unions and thus under pressure to have children as soon
as possible. This finding partly concurs with previous
studies [9, 25].

Modern contraceptive use also decreases with increas-
ing age gap between couples. More specifically, married
women whose age difference with their partners was
more than 9 years were less likely to use modern contra-
ceptives compared to those couples with an age differ-
ence of less than 5years. This outcome is consistent
with studies conducted in Nigeria [26], Zambia [10], and
Tanzania [27]. Similarly, a study conducted by Magali
and colleagues [28] on the impact of age difference be-
tween spouses and contraceptive practice in sub-Saharan
Africa revealed a positive correlation between modern
contraceptive use and couples’ small age difference.
Women whose partners are at least 10 years older tend
to have low individual decision making power and low
marital bond [28] and this could partly explain their low
uptake for contraception in this study.

Results also indicate that Muslim married women were
less likely to use modern contraceptives compared to
Catholics. This was in line with other findings such as
those in Ethiopia [11] and Nigeria [16, 28]. However,
this finding does not relate to the known doctrines in
the Catholic [29, 30] and Islamic [31] faiths. Therefore,
there is need for further investigation on this religious
disparity in modern contraceptive uptake among mar-
ried women in Uganda.

In regard to education, educated women were more
likely to use modern methods of contraception com-
pared to uneducated ones. The possible explanation for
this could be that education empowers women with in-
formation, enhances access to resources that may be
used to access contraceptives and also increases their
bargaining power and participation in decision making
processes. Our finding partly concurred with other stud-
ies [9, 15, 16, 32, 33].

We also found that women living in communities
characterized by high education were more likely to use
modern contraceptives relative to those who lived in
communities with low education and this correlated
with earlier findings [22]. Therefore, educating a com-
munity helps in shaping the health seeking behaviors of
its individuals including knowledge and easy access of
family planning.

The findings also indicate that the wealth of the
household is an important factor in women’s use of
modern family planning methods. Women in the middle
or rich households had higher odds of modern contra-
ceptive use compared to their counterparts in the poor
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households. This is because women from wealthier
households may have better access to modern contra-
ceptives as compared to those from poor households.
This finding corroborates with the findings that have
been reported in previous studies [13, 32-34].

The study also shows that married women with more
than 5 children were less likely to use modern contra-
ceptive as compared to those with fewer children. Our
finding was inconsistent with other findings in Nepal
[9], Afghanistan [33] and Angola [12]. The possible rea-
son for this disparity may be due to the fact that, high
parity women may not have the knowledge on the
proper use of modern contraceptives and may also have
low access to family planning services.

Our findings still show that women who indicated that
accessing health care facilities was not a big problem
were more likely to use modern contraceptive methods
compared to those who revealed problem challenges.
This finding is in line with earlier studies [35—37]. Phys-
ical proximity to health facilities plays an important role
in the health-seeking behavior like access of modern
contraceptives in a community [35]. Long distances
therefore demotivate women who may want to consist-
ently use family planning services which later result to
discontinuation and intermittent use [36]. This finding
highlights the need to make family planning services
available and accessible in all parts of the country.

Findings also revealed that married women living in
communities with high poverty levels were less likely to
use modern contraceptives compared to those who lived
in communities that were in low poverty concurring
with other findings [11]. The possible explanation could
be that, economically poor communities may not invest
in women education thus have low knowledge on
contraceptive use, low autonomy and the distance to
health facilities may also be a big problem making the
uptake of contraceptives very low.

Furthermore, communities that have more working
married women had higher odds of modern contracep-
tives and this was in line with the findings in Ethiopia
[11]. Women who are working are able and willing to
meet the financial health costs required and are also
empowered in making decisions with their partners re-
garding family planning which may not be the case with
married women who are not working and are entirely
dependent on their husbands.

Though the association between individual access to
family planning messages and modern contraceptive up-
take by married women was insignificant, we find that
community exposure to family planning messages on the
other hand was very important. Married women in com-
munities that have high exposure to family planning mes-
sages were more likely to use modern contraceptives
compared to those living in communities that have low
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exposure. This finding suggests that mass media cam-
paigns and community mobilization activities can help
in increasing awareness and promoting the use of mod-
ern contraceptives among women. This was in agree-
ment with the findings across Europe [17].

Married women who were living in communities with
a higher mean age at first marriage and those in com-
munities with higher age at sexual debut at the time of
the 2016 UDHS were less likely to use modern contra-
ceptives. This finding is in agreement with the findings
of Mutumba et al. among Americans [17]. Other studies
have also found that age at first marriage and sexual de-
but are positively associated with age at first birth and
inversely associated with desired fertility [37-39]. This is
partly because a rise in community age at first marriage
and community age at first sex may influence women
within the communities to postpone their time to first
births and these are likely to bear their first children
soon after marriage not only to compensate for their late
start but also achieve their desired fertility just like their
peers who initiated marriage and sex earlier. Therefore,
such married women may not use modern
contraceptives.

Relatedly, we found that an increase in age at first
birth, lowers the use of modern contraceptives as
women who had their first birth before 20 years were
more likely to use modern contraceptives compared to
those whose first births were after 20 years. This con-
curred with the findings of Mutumba et al., among
Africans and European countries [17]. Previous findings
by Wasswa and colleagues revealed that married women
in Uganda with higher age at first birth were at an in-
creased risk of unintended pregnancies [40]. In the
process of wanting to achieve their desired number of
children, women with higher age at first birth may avoid
using contraceptives.

Strengths and limitations of the study

The strength of this manuscript is that it is based on a
nationally representative sample of married women.
Also, the analytical approach identifies the contribution
of individual and community characteristics as well as
exploring the variation in modern contraceptive uptake
that can be linked to community and individual differ-
ences. However, being a cross-sectional study, we are
unable to determine causation. Never the less, our find-
ings show the individual and community factors associ-
ated with modern contraceptive use among married
women in Uganda as well as the variations in modern
contraceptive uptake that are associated with community
differences. These findings are thus important for for-
mulation of community tailored interventions that may
result in increased uptake of modern contraceptive
methods. The study is also based on a quantitative
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survey and thus misses on the qualitative individual and
community aspects surrounding modern contraceptive
uptake. These can be examined by future studies.

Conclusion

This study revealed that about 45% of the married
women were using modern contraceptives. Both individ-
ual and community factors were important in explaining
modern contraceptive use among married women in
Uganda. We find that an estimated 6% of the variability
in modern contraceptive use may be attributed to differ-
ences between communities and 44% of the variation in
modern contraceptive use across communities is due to
individual and community level factors.

The key individual and community factors associated
with low modern contraceptive uptake were: being un-
educated, young married women, Muslim women, the
poor, spousal age difference of more than 10 years,
women burdened with higher fertility, older age at first
birth, long distance to health facility and low community
education. Others were: high community poverty, low
community exposure to family planning messages, low
proportion of women working in a community, higher
community age at marriage and higher community age
at sexual debut were all associated with low modern
contraceptive use.

The government should invest in community based
programs such as: family planning outreach services,
mass media campaigns and community mobilization
activities in order to help in dissemination of family
planning information, increase awareness and promote
the use of modern contraceptives. Still, expansion of
higher education among women and the need to make
family planning services available and accessible to areas
with limited physical access to health facilities will also
lead to sustained increase in uptake of modern
contraceptives.

Abbreviations

AOR: Adjusted odds ratios; Cl: Confidence interval; FP: Family Planning;
ICC: Intra cluster correlation; OR: Odds ratio; PCV: Proportional change in
variance; UBOS: Uganda Bureau of Statistics; UDHS: Uganda Demographic
and Health Survey; WHO: World Health Organization

Acknowledgements
The authors would like to thank the MEASURE DHS for making this data
publically available for analysis.

Authors’ contributions

RW, AK and PA conceptualized and designed the study. RW and AK
designed the methodology. RW performed the data analysis. RW, AK and PA
interpreted the results. RW wrote the first draft of the manuscript. RW, AK
and PA critically edited and finalized the manuscript. All authors read and
approved the final manuscript.

Funding
This research did not receive any funding.



Wasswa et al. BMC Public Health (2021) 21:1457

Availability of data and materials
The dataset used and analyzed in this paper is available from the DHS
program site upon request: http://dhsprogram.com/data/

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

1Department of Statistical Methods and Actuarial Science, School of Statistics
& Planning, College of Business and Management Sciences, Makerere
University, P.O. Box 7062, Kampala, Uganda. 2Departmem of Population
Studies, School of Statistics & Planning, College of Business and Management
Sciences, Makerere University, P.O. Box 7062, Kampala, Uganda. 3Department
of Sociology and Social Administration, Kyambogo University, P.O. Box 1,
Kampala, Uganda.

Received: 2 June 2020 Accepted: 16 May 2021
Published online: 27 July 2021

References

1. United Nations Department of Economic and Social Affairs, Population
Division. World Fertility and Family Planning 2020: Highlights (ST/ESA/SERA/
440). 2020.

2. Magnusson BM, Masho SW, Lapane KL. Early age at first intercourse and
subsequent gaps in contraceptive use. J Women' s Heal. 2012;21(1):73-9.
https://doi.org/10.1089/jwh.2011.2893.

3. Pav G, Boadi E. A decade of unmet need for contraception in Ghana:
Programmatic and policy implications. Calverton, Maryland: Macro
International Inc. and National Population Council Secretariat [Ghana]; 2000.

4. Khan S, Bradley SE, Fishel J, Mishra V. Unmet need and the demand for
family planning in Uganda: further analysis of the Uganda demographic
and health surveys, 1995-2006. Calverton, Maryland, USA; 2008.

5. Sedgh G, Singh S, Hussain R. Intended and unintended pregnancies
worldwide in 2012 and recent trends. Stud Fam Plan. 2014;45(3):301-14.
https.//doi.org/10.1111/j.1728-4465.2014.00393 x.

6. Sonfield A, Kost K, Gold RB, Finer LB. The public costs of births resulting
from unintended pregnancies : national and state-level estimates. Perspect
Sex Reprod Health. 2011;43(2):94-102. https://doi.org/10.1363/4309411.

7. Melhado L. Unmet need for contraceptives in developing world has
declined, but remains high in some countries. Int Perspect Sex Reprod
Health. 2013;39(3):163-4.

8. UNAIDS. Preventing HIV and unintended pregnancies: strategic framework
2011-2015. Geneva; 2011.

9. Satyavada A, Adamchak DJ. Determinants of current use of contraception
and children ever born in Nepal. Soc Biol. 2000;47(1-2):51-60. https://doi.
0rg/10.1080/19485565.2000.9989009.

10. Lasong J, Zhang Y, Gebremedhin SA, Opoku S, Abaidoo CS, Mkandawire T,
et al. Determinants of modern contraceptive use among married women of
sectional study reproductive age: a cross-sectional study in rural Zambia.
BMJ Open. 2020;10:¢030980. https://doi.org/10.1136/bmjopen-2019-030980.

11. Abate MG, Tareke AA. Individual and community level associates of
contraceptive use in Ethiopia: a multilevel mixed effects analysis. Arch
Public Heal. 2019;77:46. https://doi.org/10.1186/513690-019-0371-z.

12. Prata N, Bell S, Fraser A, Carvalho A, Neves |, Nieto-Andrade B. Partner
support for family planning and modern contraceptive use in Luanda.
Angola Afr J Reprod Health. 2017,21(2):35-48. https://doi.org/10.29063/ajrh2
017/v21i2.5.

13. Andi JR, Wamala R, Ocaya B, Kabagenyi A. Modern contraceptive use
among women in Uganda: an analysis of trend and patterns (1995-2011).
Etude la Popul Africaine. 2014;28(2):1009-21. https://doi.org/10.11564/28-0-
553.

14. Wamala R, Kabagenyi A, Kasasa S. Predictors of time-to-contraceptive
use from resumption of sexual intercourse after birth among women in

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

Page 12 of 13

Uganda. Int J Popul Res. 2017;2017:7-10. https://doi.org/10.1155/2017/3
875452.

Fagbamigbe AF, Adebowale AS, Morhason-Bello I. Survival analysis of time
to uptake of modern contraceptives among sexually active women of
reproductive age in Nigeria. BMJ Open. 2015;5:¢008371. https.//doi.org/1
0.1136/bmjopen-2015-008371.

Kabagenyi A, Habaasa G, Rutaremwa G. Low Contraceptive Use among
Young Females in Uganda: Does Birth History and Age at Birth have an
Influence? Analysis of 2011 Demographic and Health Survey Abstract Data
source. J Contracept Stud. 2016;1(1):4-1 7. http://contraceptivestudies.
imedpub.com/archive.php.

Mutumba M, Wekesa E, Stephenson R. Community influences on modern
contraceptive use among young women in low and middle-income
countries : a cross- sectional multi-country analysis. BMC Public Health.
2018;18(1):1-9. https://doi.org/10.1186/512889-018-5331-y.

Cahill N, Sonneveldt E, Stover J, Weinberger M, Williamson J, Wei C, et al.
Modern contraceptive use, unmet need, and demand satisfied among
women of reproductive age who are married or in a union in the focus
countries of the Family Planning 2020 initiative: a systematic analysis using
the Family Planning Estimation Tool. Lancet. 2018;391:870-82. https://doi.
0rg/10.1016/50140-6736(17)33104-5.

Uganda Bureau of Statistics (UBOS) and ICF. Uganda Demographic and
Health Survey 2016. Kampala, Uganda and Rockville, Maryland, USA; 2018.
Kabagenyi A, Jennings L, Reid A, Nalwadda G, Ntozi J, Atuyambe L. Barriers
to male involvement in contraceptive uptake and reproductive health
services: a qualitative study of men and women’ s perceptions in two rural
districts in Uganda. Reprod Health. 2014;11:21 http://www.reproductive-hea
Ith-journal.com/content/11/1/21.

DeRose LF, Ezeh AC. Decision-making patterns and contraceptive use:
evidence from Uganda. Popul Res Policy Rev. 2010;29(3):423-39. https.//doi.
0rg/10.1007/511113-009-9151-8.

Namasivayam A, Lovell S, Namutamba S, Schluter PJ. Improved
contraceptive use among women and men in Uganda between 1995-2016:
a repeated cross-sectional population study. PLoSOne. 2019;14(7):e0219963.
https://doi.org/10.1371/journal.pone.0219963.

Rutaremwa G, Kabagenyi A, Wandera SO, Jhamba T, Akiror E, Nviiri HL.
Predictors of modern contraceptive use during the postpartum period
among women in Uganda: a population-based cross sectional study. BMC
Public Health. 2015;15:262. https://doi.org/10.1186/512889-015-1611-y.
Ahinkorah BO, Dickson KS, Seidu A. Women decision-making capacity and
intimate partner violence among women in sub-Saharan Africa. Arch Public
Heal. 2018;76:5. https://doi.org/10.1186/513690-018-0253-9.

Osmani AK, Reyer JA, Osmani AR, Hamajima N. Factors influencing
contraceptive use among women in Afghanistan: secondary analysis of
Afghanistan health survey 2012. Nagoya J Med. 2015;77:551-61.
Adebowale AS, Palamuleni ME. Modern contraceptive use, sex refusal and
spousal difference in level of education among married women in Nigeria:
are they interrelated? Int J Humanit Soc Sci. 2014;4(6):217-30.

Kidayi PL, Msuya S, Todd J, Mtuya CC, Mtuy T, Mahande MJ. Determinants
of modern contraceptive use among women of reproductive age in
Tanzania: evidence from Tanzania demographic and health survey data. Adv
Sex Med. 2015;5:43-52. https.//doi.org/10.4236/asm.2015.53006.

Barbieri M, Hertrich V, Grieve M. Age difference between spouses and
contraceptive practice in sub-Saharan Africa. Population. 2005;,60(5):617-54.
https://doi.org/10.3917/pope.505.0617.

Lemaire WJ. The roman catholic church and contraception. Int J Reprod
Contraception, Obstet Gynecol. 2016;5:2065-8.

Lemaire WJ. The Catholic medical practitioner , family planning , and the
Church. J Fam Plann Reprod Heal Care. 2015:41(1):24-6. https;//doi.org/1
0.1136/jfprhc-2014-101013.

Shafiqullah H, Morita A, Nakamura K, Seino K. The family planning
conundrum in Afghanistan the family planning conundrum in Afghanistan.
Health Promot Int. 2016;33:311-7.

Wang W, Staveteig S, Winter R, Allen C. Women's marital status,
contraceptive use, and unmet need in sub-Saharan Africa, Latin America,
and the Caribbean. Rockville; 2017.

Ajmal S, Idris A, Ajmal B. Factors affecting contraceptive use and unmet
need among currently married women in Afghanistan: further analysis of
the 2015 Afghanistan demographic and health survey. Rockville; 2018.
Bakibinga P, Matanda DJ, Ayiko R, Rujumba J, Muiruri C, Amendah D, et al.
Pregnancy history and current use of contraception among women of


http://dhsprogram.com/data/
https://doi.org/10.1089/jwh.2011.2893
https://doi.org/10.1111/j.1728-4465.2014.00393.x
https://doi.org/10.1363/4309411
https://doi.org/10.1080/19485565.2000.9989009
https://doi.org/10.1080/19485565.2000.9989009
https://doi.org/10.1136/bmjopen-2019-030980
https://doi.org/10.1186/s13690-019-0371-z
https://doi.org/10.29063/ajrh2017/v21i2.5
https://doi.org/10.29063/ajrh2017/v21i2.5
https://doi.org/10.11564/28-0-553
https://doi.org/10.11564/28-0-553
https://doi.org/10.1155/2017/3875452
https://doi.org/10.1155/2017/3875452
https://doi.org/10.1136/bmjopen-2015-008371
https://doi.org/10.1136/bmjopen-2015-008371
http://contraceptivestudies.imedpub.com/archive.php
http://contraceptivestudies.imedpub.com/archive.php
https://doi.org/10.1186/s12889-018-5331-y
https://doi.org/10.1016/S0140-6736(17)33104-5
https://doi.org/10.1016/S0140-6736(17)33104-5
http://www.reproductive-health-journal.com/content/11/1/21
http://www.reproductive-health-journal.com/content/11/1/21
https://doi.org/10.1007/s11113-009-9151-8
https://doi.org/10.1007/s11113-009-9151-8
https://doi.org/10.1371/journal.pone.0219963
https://doi.org/10.1186/s12889-015-1611-y
https://doi.org/10.1186/s13690-018-0253-9
https://doi.org/10.4236/asm.2015.53006
https://doi.org/10.3917/pope.505.0617
https://doi.org/10.1136/jfprhc-2014-101013
https://doi.org/10.1136/jfprhc-2014-101013

Wasswa et al. BMC Public Health

35.

36.

37.

38.

39.

40.

(2021) 21:1457

reproductive age in Burundi, Kenya, Rwanda, Tanzania and Uganda: analysis
of demographic and health survey data. BMJ Open. 2016;6:2009991.

Ettarh RR, Kyobutungi C. Physical access to health facilities and
contraceptive use in Kenya: evidence from the 2008-2009 Kenya
demographic and health survey. Afr J Reprod Health. 2012;16(3):47-55.
Silumbwe A, Nkole T, Munakampe MN, Milford C, Cordero JP, Kriel Y, et al.
Community and health systems barriers and enablers to family planning
and contraceptive services provision and use in Kabwe District. Zambia
BMC Health Serv Res. 2018;18(1):1-11. https://doi.org/10.1186/512913-01
8-3136-4.

Gurmu E, Etana D. Age at first marriage and first birth interval in Ethiopia :
analysis of the roles of social and demographic factors. African Popul Stud.

2014;28(3):1332-44. https;//doi.org/10.11564/0-0-625 http://apsjournals.ac.za.

Jayaraman A, Gebreselassie T, Chandrasekhar S. Effect of conflict on age at
marriage and age at first birth in Rwanda. Popul Res Policy Rev. 2009;28(5):
551-67. https://doi.org/10.1007/511113-008-9116-3 https.//www.jstor.org/sta
ble/20616639.

Singh BP, Maheshwari S. Age at first marriage and its impact on
reproductive behaviour of women in Uttar Pradesh. India J Stat Appl
Probab. 2014;3(2):137-43. https.//doi.org/10.12785/jsap/030204.

Wasswa R, Kabagenyi A, Atuhaire L. Determinants of unintended
pregnancies among currently married women in Uganda. J Health Popul
Nutr. 2020;39(15):1-17. https://doi.org/10.1186/541043-020-00218-7.

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

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12913-018-3136-4
https://doi.org/10.1186/s12913-018-3136-4
https://doi.org/10.11564/0-0-625
http://aps.journals.ac.za
https://doi.org/10.1007/s11113-008-9116-3
https://www.jstor.org/stable/20616639
https://www.jstor.org/stable/20616639
https://doi.org/10.12785/jsap/030204
https://doi.org/10.1186/s41043-020-00218-7

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Data source
	Variables and their measurements
	Data analysis

	Results
	Modern contraceptive uptake among individuals and communities
	Individual and community characteristics associated with modern contraceptive uptake

	Discussion
	Strengths and limitations of the study

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

