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Abstract

Introduction

Long-acting reversible contraceptive (LARC) methods are superior to other modern birth control methods
in preventing pregnancy as they are highly effective and have a low failure rate. The Ugandan Ministry of
Health has prioritized providing long-acting reversible contraception (LARC) and ensuring informed
choice within the context of family planning. This study aims to understand the relationship between
informed choice and LARC use among women aged 15-49 in Uganda after adjusting for potential
confounding.

Methods

This cross-sectional study utilizes data from the 2016 Uganda Standard Demographic and Health Survey.
Thomas-Rao corrections to a chi-square test were used for the bivariable analysis. A design-adjusted
multivariable logistic regression was used to estimate the association between informed choice and
LARC use. Propensity score matching was conducted as a sensitivity analysis.

Results

In all, 3,646 women were included in the analysis and 975 reported using a LARC. In the design- adjusted
multivariable analysis, the odds of reporting LARC usage were 1.98 (95% CI 1.61 - 2.43) times higher
among women who reported informed choice compared to those who did not. The subsequent propensity
score analysis reported similar findings.

Discussion

Providing informed choices can help increase the number of women who utilize LARCs in Uganda. As
such, the Ugandan Ministry of Health should further expand access to family planning counselling as it
could contribute to the reduction of unplanned pregnancies across Uganda through the use of LARCs.

Significance: There is currently no research on the association between informed choice and long-term
reversible contraception (LARC) use in Uganda. More broadly, research in relation to informed choice and
LARC use in sub-Saharan Africa is largely descriptive. This association is important to understand
because Uganda has one of the highest unplanned pregnancy and fertility rates in the world. The study
will contribute to a better understanding of family planning counselling in Uganda, which may be useful
in developing future family planning programs and interventions. As such, this will help reduce the overall
unplanned pregnancy rate in Uganda.

Introduction

Long-acting reversible contraceptive (LARC) methods are superior to other modern birth control methods
in preventing pregnancy as they are highly effective and have a low failure rate.(1, 2) LARCs include both

Page 2/18



the intrauterine device (IUD) and implant. Although short-acting reversible contraceptive methods such as
the injectable and the pill remain the most popular type of contraception among women in sub-Saharan
Africa, there has been a growing number of women opting for LARCs in recent years.(3, 4) In Uganda the
number of women aged 15-49 using a LARC more than doubled from 2011 to 2016 from 3.2% to 7.8%.
(38) The number of users in Uganda is expected to continue to grow as demand increases for highly
effective reversible contraceptive methods to limit childbearing.(5)

There is currently no research on the association between informed choice and LARC use in Uganda.
Informed choice, within the context of contraception, is defined as a woman'’s ability to independently
choose a contraceptive method based on knowledge of all available information.(6) This includes, but is
not limited to, side effects, effectiveness, cost, and availability. Although there is similar research in
neighboring sub-Saharan African countries, the majority of the results focus on the association of
informed choice and general contraceptive use.(7-9) Furthermore, current published research in relation to
informed choice and LARC usage in sub-Saharan Africa is largely descriptive.(10-13)

It is important to better understand the association between informed choice and LARC use in Uganda in
order to address the high fertility (5.4 per women) and unplanned pregnancy (41%) rates, which remain
some of the highest in the world.(3) Furthermore, women in Uganda do not have access to abortion
except in extenuating circumstances.(14) Providing highly effective birth control methods is all the more
essential where safe abortion services are absent. Prior research has shown that women who are more
informed about family planning choices are more likely to choose a highly effective LARC method.(15-
17) Furthermore, the Ugandan Ministry of Health has prioritized in the 2020-2025 National Family
Planning Advocacy Strategy Costed Implementation Plan Ugandan increasing the availability of LARCs in
healthcare facilities and ensuring that all citizens are informed about their contraceptive choices.

(18) This aligns with Uganda’s goal of achieving universal health coverage for family planning. Although
the Uganda Ministry of Health aims to provide LARCs free to all citizens who request one, they
acknowledge that availability is often limited due to supply, budget constraints, and trained healthcare
providers.(18, 19)

This study aims to understand the relationship between informed choice and LARC use among women
aged 15-49 in Uganda after adjusting for potential confounding. This study will use data from a cross-
sectional nationally representative sample of women aged 15-49 in Uganda. We hypothesize that women
who report informed choice in relation to family planning will have a higher odds of using a LARC
method. As such, this study will contribute to a better understanding of family planning counselling in
Uganda which may be useful in developing future family planning programs and interventions to
promote the usage of LARCs which in turn will help reduce the overall unplanned pregnancy rate in
Uganda.

Methods

Study design and data source
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This study is cross-sectional and utilized data from the 2016 Standard Demographic and Health Survey
(DHS) VII for Uganda.(3) The Uganda DHS survey is a nationally representative survey of individuals
aged =15 years from 112 administrative districts in Uganda. Households were selected using two-stage
cluster sampling. In the first stage, 697 enumeration areas were selected which included 162 urban and
535 rural areas. From each enumeration areas, 30 households were randomly selected resulting in a total
of 20,910 households.(3) If a household was selected and different occupants lived at the address, the
new occupants were interviewed and recorded.(20) This study specifically utilizes data from the Uganda
DHS individual dataset, which is a subset of the primary household dataset of surveyed women aged 15-
49. The overall response rate of the individual dataset was 97% (n=18,506). Sample weights were
included in the dataset. (3)

Study sample

Women were included in the study if they were (i) aged 15-49; (ii) started a modern form of birth control
(i.e., the pill, sterilization, IUD, implant, or injections) within five years preceding the survey; and (iii)
responded to at least one informed choice question. Participants with missing values to the exposure or
outcome were excluded. In all, 3,768 women met the inclusion criteria for the study (Figure 1).

Study variables
Outcome

LARC use is the primary outcome of this study. Women were defined as using a LARC if they indicated
that they were currently using an IUD or implant. Women who indicated that they used other forms of
modern contraception (i.e., the pill, sterilization, or injectables) were classified as not using a LARC.

Explanatory

Informed choice is the explanatory variable for this study. The variable was dichotomized into whether or
not a woman self-reported informed choice. Informed choice is defined as women who were current users
of modern birth control methods who were informed by a healthcare provider about one or more of the
following: (i) the side effects or problems of the method used; or (ii) what to do if they experienced side
effects or problems with the method used; or (iii) other methods of contraception that could be used.(21)

Potential confounders, predictors, and interactions

Potential confounders and predictors were based on a literature review and are depicted in the directed
acyclic graph (DAG) in Figure 2. Potential demographic predictors included age,(10, 13, 22) location,(10,
23) religion,(10, 24) education,(23) economic status,(22) and number of children.(13, 22) Other potential
predictors included the desire to have more children,(13, 22) exposure to family planning messaging,
(13) source of birth control,(10, 23) and visit to a healthcare facility in the past 12 months.(10) Exposure
to family planning messaging is a composite variable of women who indicated that they heard family
planning messaging on either the radio, read it in a newspaper, saw it on television, or read a message on
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a mobile phone. Potential confounders include marital status,(24, 25) occupation,(10) and ability to
access medical care.(13) Finally, based on the literature review, no interaction terms were included in the
analysis.

Statistical analysis

The design-adjusted bivariable analysis was conducted using Thomas-Rao corrections to a chi-square
test to test the association between the categorical variables and the outcome.(26) Variance inflated
factors (VIF) were used to consider the multicollinearity between variables with a cut off of =10.

(27) Following, a design-adjusted univariate and multivariable logistic regression was used to build the
statistical model to estimate the adjusted effect of informed choice on the use of LARCs.(28) The
minimal sufficient adjustment set of confounding variables was determined through a priori knowledge
based on the literature review and a constructed DAG.(29) The minimal sufficient adjustment set included
age, economic status, education, location, religion, exposure to family planning messaging, and desire for
more children. The backward elimination method was used with the additional risk factors determine the
final model through the weighted Akaike information criterion (AIC) value. Odds ratios and 95%
confidence intervals (Cl) were provided for the final model. The primary analysis was conducted using
complete cases as the number of respondents with missing data was minimal (<5%). As such, the data
was considered to be missing completely at random. The final model was evaluated using the survey-
weighted Receiver Operating Characteristic (ROC) curve statistic(30) and Archer-Lemeshow test.(31)

Propensity score matching was conducted as a sensitivity analysis to assess the robustness of the
primary design-adjusted model. The Austin method was used to develop the design-adjusted propensity
model in which survey design features were integrated into both the exposure and outcome models.

(32) All covariates used in the primary design-adjusted analysis were used in the propensity score logistic
model. The nearest neighbor matching without replacement was conducted with a 1:1 match using a
caliper of 0.2 to estimate the average treatment effect of the treated. The standard mean difference
(SMD) was used to assess the covariate balance with a cut-off of <0.2.(32) After balance was achieved
through the SMD, a design-adjusted logistic regression was conducted with the matched data in which
LARC use was the outcome and informed choice was the exposure.

Complex sampling design methods, which used sample weights, primary sampling units (PSU), and
strata variables, were used in all analyses. The sample weight was divided by 1000000 to normalize it as
instructed by the DHS.(21) The PSU “South Buganda Island-urban” was combined with “North Buganda
Island-urban” due to low cell counts. All analyses were completed in R 4.0.5.(33) Packages included dplyr,
table1, publish, survey, car, MASS, and WeightedROC.

Results

Demographics
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Descriptive statistics are reported in Table 1. Among the 3,646 women included in the complete case
analysis, 975 (26.3%) reported using a LARC. Descriptive statistics stratified by the outcome are also
featured in Table 1. In all, 68.1% of LARC users reported informed choice compared to 47.9% of those
who did not use a LARC. With regards to women who did not use a LARC, women who reported using a
LARC were more likely to be married (39.2% no LARC vs. 44.5% LARC), obtain their family planning
method from a government facility (54.4% no LARC vs, 79.9% LARC), and be exposed to family planning
messaging (70.4% no LARC vs. 74.7% LARC).

Association between LARCs, informed choice, and other potential variables

In the survey weighted unadjusted model, the odds of reporting LARC use was 2.32 (95% CI 1.89 - 2.85)
times higher among women who reported informed choice compared to those who did not report
informed choice. Table 2 displays the survey-weighted adjusted relationship between informed choice
and LARC use. The final design-adjusted multivariable model included age, economic status, education,
location, religion, exposure to family planning messaging, desire for more children, source for birth
control, and visited a healthcare facility in the past 12 months. In this analysis, the odds of reporting
LARC use were 1.92 (95% CI 1.56 - 2.36) times higher among women who reported informed choice
compared to those who did not report informed choice.

Propensity score sensitivity analysis

The total sample size for the propensity score was 3254, with 1627 individuals categorized as informed
and 1627 as not informed. All of the included covariates in the propensity score analysis were considered
balanced with an SMD of <0.2. In the design-adjusted propensity score analysis, the odds of reporting
LARC use were 2.37 (95% Cl 1.92 - 2.94) times higher among women who reported informed choice
compared to those who did not report informed choice. (Table 2).

Discussion

This study included 3646 women using modern contraception in Uganda and, of these, 53.2% reported
that they were informed about their contraceptive method. The results of our analysis demonstrate that
women who are informed about family planning in Uganda are approximately twice as likely to choose a
LARC birth control method. These results were supported by a sensitivity analysis using propensity score
matching in which the findings were similar to the primary analysis in terms of magnitude and direction.
As such, these results support our hypothesis that women in Uganda who report informed choice have a
higher odds of using a LARC method.

Interpretation

These results are supported by current literature which notes that women are more likely to choose a
LARC over other contraceptive methods when they experience informed choice through access to high-
quality family planning services and information.(15-17) Although the connection between informed
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choice and LARCs is well established in countries such as the United States(15), there is limited
knowledge about informed choice and LARC use in sub-Saharan Africa. A 2020 observational study in
Rwanda by Mukamuyango et al. of 1290 couples found that couples that were provided information
about LARC and HIV counselling were more likely to use a LARC method. Similarly, within the African
continent, Hong et al. published a cross-sectional study in 2006 using DHS data from Egypt that included
8,445 women. They found that women who attended public clinics that offered high-quality family
planning services, which included counselling about contraception, were more likely to choose an IUD
over other contraceptive methods when compared to individuals who attended public clinics that offered
low-quality family planning services (relative risk ratio 1.36; p-value <0.01).(16)

It is also important to discuss the difference in reporting informed choice among women who use a LARC
(68.1%) versus those who used another modern method (47.9%) in this study. This difference
demonstrates that women are not receiving consistent family planning counselling across different
contraceptive methods in Uganda. As discussed at the World Health Organization London Summit on
Family Planning in 2012, which was attended by the President of Uganda, all women should have access
to comprehensive family planning counselling, regardless of their choice in contraception.(34,

35) However, this finding is unsurprising as access to comprehensive family planning care in Uganda is
limited. The Ugandan Ministry of Health acknowledges that many women do not have access to basic
health services or providers who are trained in multiple contraceptive methods.(18) In fact, Uganda has
one of the lowest numbers of healthcare workers in the world. For example, in 2017 Uganda only had
0.17 physicians per 1000 people while in comparison, the United States had 2.62.(36) This inconsistent
availability of healthcare in Uganda is further demonstrated by a 2014 cross-sectional study by Andi et al.
of 19,399 women using the 1995-2011 Ugandan DHS data which found significant differences in access
to family planning care across Uganda. For example, they found that women living in rural areas in
Uganda had 0.89 (95% CI 0.66 — 0.99) times the odds of reporting using modern contraception compared
to those in urban areas.(37) As such, the findings in this study further highlight the inconsistencies in
family planning care provided to women in Uganda.

Strengths and limitations

The strengths and limitations of this study warrant discussion. This study was strengthened by the use
of complex-survey design methods, which allow the findings to be generalizable to the 2016 Ugandan
population. As such, the use of population-level data and design-adjusted methods may help reduce
selection bias which is common in observational studies.(38) Furthermore, to our knowledge, this is the
first study in Uganda that has studied the association between informed choice and LARCs. This is
important because the results of this study can be useful for policymakers in Uganda. This study was
also strengthened by the propensity sensitivity analysis, which validated the robustness of the primary
analysis.

With regards to limitations, the data provided by the DHS is collected through personal interviews and
thus subject to recall and social desirability bias which could lead to a lower level of association.
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(38) This may be a concern for the explanatory variable informed choice as women were asked to recall if
they were informed about their contraceptive choice. However, this may be partially mitigated by the
inclusion of only women who started a modern contraceptive method within the past five years. The
study may also be subject to temporal ambiguity bias due to the cross-sectional study design and the
relationship between the exposure and outcome.(38) It is possible that some women could identify with
informed choice after selecting their method of contraception, which in turn would result in reverse
causality.(39) Additionally, the authors recognize that the data is five years old, which could limit its
generalizability. However, the findings are consistent with similar studies, which is an indication of its
validity.(15, 16) Finally, there could be unmeasured and residual confounding in the model created. The
authors attempted to mitigate this limitation through the use of a DAG and literature search to better
understand how variables interact with one another. However, unmeasured variables, such as the
availability of LARCs at the health center, could lower the level of association.

Policy implications and future directions

As Uganda has one of the highest rates of unplanned pregnancies in the world,(3) there is an urgent need
for the Ugandan Ministry of Health to further expand both family planning counselling and the
availability of LARCs to achieve coverage goals. This includes training more healthcare providers in LARC
methods and expanding access to care. As such, additional family planning funding for LARCs is needed
to achieve this goal. Furthermore, additional research is needed on the type of counselling that is
currently being provided to women in Uganda. Research should consider both providers and
contraceptive users. By better understanding how women are currently being counselled and what
contraceptive method they are choosing, policymakers and stakeholders can further develop
comprehensive family planning programs in not only Uganda but similar countries as well.

Conclusion

This nationally representative study found that among women aged 15-49 in Uganda, those who reported
informed choice in relation to family planning were approximately twice as likely to report using a LARC
compared to those who used another modern contraceptive method. As such, the Ugandan Ministry of
Health should further expand access to family planning counselling as it could contribute to the reduction
of unplanned pregnancies across Uganda through the use of LARCs.
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data
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Variable name

Sample Size

Informed choice

No

Yes

Age
15-18
19-29
30-39
40-49
Location
Urban
Rural
Religion
Anglican
Catholic
Muslim
Other

Education

No Education

Primary
Secondary

Higher

Marital status

Never married

Married
Cohabiting

Widowed/divorced/separated

No LARC?
n (%)

2671 (73.7)

1373 (52.1)
1298 (47.9)

190 (7.5)
1269 (48.1)
898 (32.8)
314 (11.6)

614 (26.4)
2057 (73.6)

896 (32.6)
1033 (38.2)
355 (14.5)
387 (14.7)

215 (7.7)
1639 (58.3)
651 (27.1)
166 (6.9)

170 (6.6)
1100 (39.2)
1089 (41.5)
312 (12.7)

LARC?
n (%)

975 (26.3)

300 (31.9)
675 (68.1)

43 (4.6)

427 (45.3)
371 (36.9)
134 (13.2)

253 (28.8)
722 (71.2)

372 (38.3)
383 (37.6)
85 (10.7)

135 (13.5)

66 (6.2)
613 (61.4)
203 (21.7)
93 (10.7)

58 (6.3)

440 (44.5)
331 (34.1)
146 (15.0)
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Overall
n (%P)

3646 (100.0)

1973 (46.8)
1673 (53.2)

233 (6.7)
1696 (47.3)
1269 (33.9)
448 (12.0)

867 (27.0)
2779 (73.0)

1268 (34.1)
1416 (38.0)
440 (13.5)
522 (14.4)

281 (7.3)
2252 (59.1)
854 (25.7)
259 (7.9)

228 (6.6)
1540 (40.6)
1420 (39.6)
458 (13.3)

P-valuebc

<0.001

0.01

0.275

0.016

0.001

0.005



Occupation

Unemployed 397 (15.8) 122 (13.9) 519 (15.3) 0.456
Agriculture 1153 (40.7) 415(42.3) 1568 (41.2)
Non-Agriculture 1121 (43.4) 438 (43.9) 1559 (43.5)

4 Long-acting reversible contraception
b Weighted estimates

¢ P-values estimated using the Thomas-Rao modification chi-square
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Variable name

Economic status

Lowest

Second

Middle

Fourth

Highest

Number of children
None

1-2

3-4

5+

Want more children

No

Yes

Undecided

Exposure to family planning messaging

No

Yes

Source for birth control

Government

Private

No LARC?
n (%P)

399 (12.7)
556 (18.8)
578 (20.7)
564 (22.5)

574 (25.3)

97 (3.7)
905 (35.1)

815 (30.7)

854 (30.5)

1076
(39.7)

1527
(58.0)

68 (2.4)

809 (29.6)

1862
(70.4)

1523
(54.4)

1002
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LARC?

n (%)

158
(14.6)

198
(19.2)

181
(19.3)

217
(21.6)

221
(25.3)

11(1.2)

294
(30.9)

335
(35.0)

335
(32.9)

428
(43.3)

520
(54.1)

27 (2.6)

251
(25.3)

724
(74.7)

788
(79.9)

181

Overall

n (%P)

557 (13.2)
754 (18.9)
759 (20.3)
781 (22.3)

795 (25.3)

108 (3.1)

1199
(34.0)

1150
(31.9)

1189
(31.1)

1504
(40.6)

2047
(57.0)

95 (2.4)

1060
(28.4)

2586
(71.6)

2311
(61.1)

1183

P_
valuePc

0.712

<0.001

0.173

0.031

<0.001



(40.0) (19.5) (34.6)

Other 146 (5.6) 6 (0.5) 152 (4.3)

Visited a healthcare facility in the past 12

months

No 681 (25.4) 247 928 (25.4)  0.002

(25.6)

Yes 1990 728 2718
(74.6) (74.4) (74.6)

Ability to access medical care

Big problem 1009 354 1363 0.426
(35.9) (35.5) (35.8)

Not a big problem 1662 621 2283
(64.1) (64.5) (64.2)

Table 1 continued. Design-adjusted characteristics of Ugandan women aged 15-49 using modern birth
control stratified by use of long-acting reversible contraception: 2016 Uganda Demographic and Health
Survey data

4 Long-acting reversible contraception
b Weighted estimates

¢ P-values estimated using the Thomas-Rao modification chi-square

Table 2. Design-adjusted estimates from the multivariable logistic regression and propensity score
sensitivity analysis assessing the relationship between informed choice and LARC use among Ugandan
women aged 15-49: 2016 Uganda Demographic and Health Survey data
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Multivariable logistic regression

LARCE use
No

Yes
Propensity score sensitivity analysis

LARCC use
No
Yes
4 Adjusted odds ratio

b 95% confidence interval

¢ Long-acting reversible contraception

aOR?@ (95% CI°)

Reference

1.98 (1.61,2.43)4&f

Reference

2.37 (1.92 - 2.94)9

d Adjusted for age, economic status, education, location, religion, exposure to family planning messaging,
desire for more children, source for birth control, and visited a healthcare facility in the past 12 months

€ Area under the curve (AUC) = 0.71, which indicates a fair ability to discriminate.(42)

f Archer-Lemeshow test = .33, which indicates that there is not a lack of fit.(31)

9 Propensity score was calculated using predictors: age, religion, location, economic status, education,
want more children, and exposure to family planning messaging

Figures

Page 16/18



Original Diata
(18,5086
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modern contraceptive
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modern contraceptive method &
started it in < 60 months
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Women who reported informed
choice
(3768)
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excluded for incomplete
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(3646)
[ |
I I
Dioes not use long-acting Uses long-acting reversible
reversible contraception contraception
(2671) (975)

Figure 1

Flow chart depicting the sample selection of women aged 15-49 in Uganda using modern contraception
and responding to informed choice questions from the women'’s dataset using the 2016 Uganda
Demographic and Health Survey.

Page 17/18



Informed Choice |< o=

>
A f |
__“_““ faciky < - Ability to access medical care
Source of contraception
.
N
" Exposed to family planning messaging
Economic Status \
Aﬂ! “,
S
N
.
Religion b
&
| :
Desire for mare children .\‘-M\
b -
Education
Figure 2

Directed acyclic graph (DAG) depicting the adjusted effect of informed choice on long-acting reversible
contraception (LARC) use. The following variables have been adjusted as part of the minimal sufficient
adjustment set: education, age, religion, economic status, location, desire for more children, and exposed

to family planning messaging
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