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Abstract

Background

Although intrauterine devices (IUDs) are readily available in Uganda, their utilization
remains low, including within post abortion care. The level and factors associated
with uptake of post abortion IUDs, are not well documented. We set out to determine
the uptake and factors associated with uptake of post abortion IUDs after medical
management of first trimester incomplete abortions in central Uganda.

Methods

Between February 2023 and September 2023, we conducted a cross-sectional study
among women aged 15-49 years, who expressed interest in initiating post abortion
intrauterine contraception, and were managed with misoprostol for first trimester
incomplete abortions at five health facilities in central Uganda. Healthcare providers
received extensive training in post abortion contraceptive counselling and service
provision. Data from 650 participants were collected using interviewer administered
questionnaires. The primary outcome was uptake of post abortion IUDs, defined

as the actual insertion of the post abortion IUDs. Data were collected during a post
abortion follow up visit. The determinants of post abortion IUD uptake were assessed
using the modified poisson regression.
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Results

The prevalence of post abortion IUD uptake among all women assessed was
370/1911 (19.4%; 95%Cl 17.7-21.2). The prevalence of IUD acceptors among those
who accepted any form of contraceptives was 370/650 (56.9%; 95%CI 53.1-60.7).
Among the other available contraceptive choices, 121(18.6%) women opted for
injectable Depo-Provera (DMPA), 116(17.9%) women opted for implants, 35(5.4%)
women opted for oral contraceptive pills, 5 (0.8%) of the women opted for condoms,
and 3 (0.5%) women for periodic abstinence. The median age of the participants

was (27 £1QR 30, 23) years. The majority of the participants who had had abortions
were living with a partner (84.0%). A third of the participants who had had abortions,
had 2-3 children. Nearly 60% of IUD users, opted for the copper IUDs. The post
abortion IUD uptake was independently associated with religion- being a Pentecostal
(Adjusted PR=2.49, 95%CI= (1.19-5.23), p-value =0.016), monthly earning >one mil-
lion Ugx (270 USD) (Adjusted PR=1.88, 95%ClI= (1.44-2.46), p-value<0.001), and
staying <5 kilometres from the health facility (Adjusted PR=1.34, 95%CI= (1.04—
1.72), p-value =0.023). Women who were not cohabiting with their partners, were less
likely to choose IUDs (Adjusted PR=0.59, 95% Cl= (0.44-0.79), p-value=0.001).

Conclusion

The uptake of IlUDs among post abortion women was nearly 60% emphasizing

the potential impacts of integrated contraceptive services in Post abortion care.
The impact of comprehensive and updated training on post abortion contraceptive
counselling, is vital on the uptake of IUDs. Regardless of sociodemographic status,
women seeking post abortion care in Uganda should be provided with high-quality
integrated services by trained providers offering a range of contraceptive methods.
Such efforts may not only prevent unintended pregnancies but also improve health
equity across the country.

Introduction

Unwanted pregnancies end up in induced abortions [1] that may result into unsafe
abortions and subsequent abortion-related complications [2]such as sepsis, hemor-
rhage, infertility and adverse pregnancy outcomes in the subsequent pregnancies
[3]. Unsafe abortions in sub-Saharan Africa, have been implicated in 9.9% of the
maternal deaths [4]. On the African continent, 460 deaths per 100,000 as compared
to 30 deaths per 100,000 in high income countries follow unsafe abortions [5]. A high
unmet need for effective contraception in Africa, has been identified as the main
driver for the unwanted pregnancies [6].

Uganda has a high total fertility rate of 5.2 births per women [7], and a largely
young population where nearly 80% of the population is below 30 years. Nearly 50%
of the total population are adolescent girls. The unmet need for modern contraception
in Uganda of 27.7%, [8] is higher than the 24.6% reported for the East African region
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[9]. As a result, 56% (1.2 million) of all pregnancies in this region are unintended, with 25% of the pregnancies (39 per
1000) ending in abortion [10]. With the abortion laws being restrictive, many Ugandan women experience induced abor-
tions, some of whom end up as unsafe abortions or as maternal deaths [11].

First trimester incomplete abortions are managed either surgically using manual vacuum aspiration or medically using
misoprostol [12,13]. Research shows that misoprostol is highly acceptable, effective and safe to use in the management
of first trimester incomplete abortion [12]. After surgical management, most of the contraceptive methods including IUDs
can be initiated immediately thereafter [14]. In many settings, a high proportion of women never return for in-person follow
up visits [15,16]. With fertility returning as early as two weeks of the uterine evacuation [17], there is a need for women to
have access to effective contraception to prevent future unwanted and mistimed pregnancies [18].

Although, intrauterine devices (IUDs) are readily available in Uganda, their user rate has stalled at 2% among the cur-
rently married and 15% among the sexually active unmarried women [7]. In other parts of Africa, similar trends have been
reported [19,20] with IUD user rates of less than 5%. Prior studies in sub-Saharan Africa have associated low user rates
with low educational status [8,21], desire for more children [22], myths and misconceptions [23], unsupportive spouses
[24], low socio-economic status [25], religion [8,24,26], poor prior pregnancy outcomes [26], inadequate skills among
healthcare providers [27] and knowledge gaps about IUDs [18].

Information on rates of IUD uptake within post abortion care, and the factors that are associated with uptake, are
lacking in Uganda. Such information may be useful in order to improve post abortion IUD uptake and prevent unintended
pregnancies in Uganda. To this end, this study set out to determine the level and factors associated with uptake of
post abortion intrauterine contraception following medical management of first trimester incomplete abortions in central
Uganda.

Materials and methods
Study design

We used a cross-sectional study to determine the level and factors associated with uptake of post abortion IUDs following
medical management of first trimester incomplete abortions at five public facilities between 15t February 2023 and 30"
September 2023. The participants selected were part of those who were enrolled in the primary study which was non-
inferiority open-label randomized controlled study, that compared the expulsion and continuation rates following early
insertion (within one week) versus standard insertion (2—4 weeks) after medical management of first trimester incomplete
abortion [28]. The trial was registered at ClinicalTrials.gov NCT05343546

Study setting

Five public health facilities including Kawempe National Referral Hospital, Kayunga Regional Referral Hospital, Mityana
General Hospital, Kiganda Health centre IV, and Bukuya Health centre Ill, were selected from central Uganda. The central
region was selected due to the high abortion rate compared to the national average (62 vs. 39 per 1,000 live births) and
the large case load of women treated for abortion complications in this setting [10,29,30]. All five health facilities offered
free medical and contraception services seven-days a week (24/7) and were at the time of the study, the biggest family
planning service providers in central Uganda.

All study sites were located within 1-2 hours from Kampala, the capital city of Uganda. The selected public study
sites were equipped to provide comprehensive emergency gynaecological services in rural, peri-urban and urban areas.
Routinely at the health facilities, women presenting with symptoms and signs of incomplete abortion are triaged at the
emergency wards or the outpatient department. History taking and physical examination are conducted by the attending
healthcare providers to confirm the diagnosis of incomplete abortion. Pregnancy dating is done by calculating the weeks
of gestation from the first day of the last menstrual period or by ultrasound. Laboratory examinations are usually under-
taken if the patient is found to be anemic or has other co-morbidities like febrile ilinesses. Patients with first trimester
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incomplete abortion based on their clinical status, are managed either medically using Misoprostol or surgically using
manual vacuum aspiration. (S1 Appendix) for the descriptive characteristics of the five study sites.

Participant recruitment

The criteria for identifying study participants with incomplete abortion was based on experience of any of the following
conditions: a confirmation of pregnancy by any of the following methods; a positive urine HCG, or calculation from the first
day of the last menstrual period. Furthermore, history of lower abdominal pain, and vaginal bleeding, before 12 weeks of
gestation was needed to confirm occurrence of first trimester incomplete abortion. Clinical evaluation that included ascer-
taining cervical dilatation, feeling or visualization of products of conception on vaginal or speculum examination by the
clinical team, was conducted to confirm the diagnosis of first trimester incomplete abortion. As indicated in evidence [31],
ultrasonography in our study was only used when the clinical team was suspecting incomplete abortion or IUD expulsions.

The research assistants being part of the care teams at the different health facilities, identified and approached poten-
tial participants willing to undertake medical management for first trimester incomplete abortion from the emergency
gynaecology units. Individuals interested in using post abortion intrauterine contraception, were given all the required
information on all available contraceptive methods to enable them make an informed voluntary choice of a family planning
method. They were then assessed for eligibility, provided written and oral information about the study. Participants who
consented to participate, were enrolled into the study.

Inclusion criteria

Women 15 years or older having undergone medical management for first trimester incomplete abortion and expressed
interest in initiating post abortion intrauterine contraceptive method, within the past four weeks and who were willing to
participate in the study, were recruited.

Exclusion criteria

Participants who were too sick to participate in the study or with confirmed uterine anomalies like bicornuate uterus,
ectopic pregnancies, coagulopathies, severe anemia, allergy to copper or levonorgestrel IlUDs, or sepsis, were
excluded.

Data collection procedure

All eligible women with first trimester incomplete abortion who opted for medical management of abortion, meeting the
inclusion criteria and the WHO medical eligibility criteria for post abortion intrauterine contraception, were invited to partic-
ipate in the study. Women chose between the copper IUDs (Nova T¢, Bayer AG, Berlin, Germany) and the levonorgestrel
(LNG) IUDs (Mirena®, Bayer AG, Berlin, Germany). Both copper IUDs and LNG IUDs are highly effective in preventing
clinical pregnancies. In the first year of use, copper IUDs have a failure rate of 0.7 pregnancies per 100 women [32] while
LNG IUDs are reported to have about 0.1 pregnancies per 100 women [33].

At the post abortion follow-up visit, potential participants were given comprehensive information on either surgical
evacuation (uterine aspiration) or medical evacuation with sublingual misoprostol 400 mcg by trained nurse-midwives.
Contraceptive counselling on all available contraceptive methods and information about the study was given to all
potential participants. We used purposive sampling where participants who met the eligibility criteria and were inter-
ested in participating in the study, were enrolled consecutively and given their preferred contraceptive choices, until
the desired sample size was achieved. A pretested standard questionnaire was administered by the trained staff on
participants’ sociodemographic characteristics, contraceptive choices and predictors of the post abortion intrauterine
contraceptive uptake.
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Sample size calculation

We used a study that assessed Post abortion contraceptive uptake among young women in ten countries in South Asia
and Africa, to calculate the sample size for the primary outcome. In this study, the overall uptake of IUDs was 11% [34].
After computation into OpenEpi info sample size calculator, we required 190 participants to answer the objective on
uptake of the post abortion IUDs.

Sample size calculation for factors associated with Post Abortion Intrauterine Contraception after first Trimester
Medical PAC (secondary outcomes)

In a study by Makenzius [35], the Age group of 21-25 (OR: 2.35; p<0.029) was independently associated with contra-
ceptive uptake in PAC. Using OpenEpi info sample size calculator, with OR of 2.35, power of 80%, two-sided confidence
level of 95% and level of significance of <0.05, a sample size for associated factors of 642 participants was required. To
compensate for any non-response, a total sample of 650 participants was used to determine both primary and secondary
objectives for the study. The primary outcome and secondary outcomes (choice of other contraceptive methods) were
measured during the post abortion follow-up visit.

Primary outcome: Uptake of post abortion intrauterine contraception, was defined as the actual placement of the post
abortion IUDs within four weeks of medical management of first trimester incomplete abortion.

Predictor variables: Sociodemographic characteristics like age, parity, socio-economic status, education background,
health facility factors like availability of the contraceptive mix, were assessed in relation to the uptake of the post abortion
IUDs.

Quality control

Staff training and recruitment. Nurse-midwives familiar with the local hospital settings were selected and trained
for three days. The training included how to identify potential participants, study procedures and participant recruitment
while observing the research ethics in accordance to the Declaration of Helsinki [36]. Thirty research assistants were
then selected to collect the data at five study sites over the study period. The nurse-midwives were also trained on how
to identify emergencies like severe hemorrhage following the abortion, need for blood transfusion, genital infections like
septic abortion and the procedures to undertake so as to inform the obstetric team on duty so that the affected participants
could obtain timely emergency care to save their lives.

A pilot study was carried out to pretest and modify the data collection tools. Completed data collection tools were
checked daily for completeness and thereafter edited, coded and entered by two data clerks on same day of collection
for the five health facilities into KoboToolbox, an online platform for data collection. Data was backed up on external
hard drives, encrypted and kept on a secure cloud storage. The database used was password protected and the partici-
pants’ records were kept under restricted access in a lockable cabin. The research materials were only accessed by the
research team in order to protect patient confidentiality and privacy.

Data management

Electronic questionnaires were designed in KoboToolbox (https://www.kobotoolbox.org/) with programmed logic checks
and validation rules. The KoboToolbox software was installed on two tablets for the two data clerks to ensure double data
entry. Preset validation checks in KoboToolbox enabled us to ensure that the questionnaires were fully and correctly filled
before the data was sunk into the local database. We performed double data entry to ensure consistency between the two
entered data. Data was then downloaded into the PAIC database and cleaned using STATA version 15.0 software (Stata
Corporation, College Station, TX, USA). Queries were generated and addressed by the principal investigator and research
team before final data freeze and analysis.
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Ethical consideration

Ethical approvals were obtained from The Makerere University School of Medicine Research and Ethics Committee,
(Mak-SOMREC-2021-131), and Uganda National Council for Science and Technology (HS2111ES). Administrative clear-
ances were obtained from the administrators of the five health facilities. Written informed consent was obtained from all
study participants prior to data collection. Participants were reassured that participating in the study was voluntary and that
they could opt out of the study without any interference with the relationship with the research team and service delivery.
Participants were compensated for their time. Confidentiality and participants’ rights were observed throughout the study.

Analysis

Univariate analysis was done using frequencies and percentages for categorical variables and median and interquartile
ranges for continuous variables where appropriate. A test of normality was performed to determine whether data was normally
distributed or not. We then compared the background characteristics of the participants who had insertion of the post abortion
IUDs to those who opted for other contraceptive methods. Categorical variables were analysed using a Chi-square while con-
tinuous variables were analysed using Student’s t test for normally distributed data and Wilcoxon test for skewed data.

Bivariate analysis was done using modified poisson regression due to the prevalence being greater than 15% as the
best option for cross sectional studies when the outcome of interest is not rare [37]. Though binary logistic regression
was the other alternative, it tends to over-estimate the risk when the primary outcome is not rare [38,39]. Crude Preva-
lent Ratios were obtained and variables with a p-value of less than 0.2, were included into the final multivariable model.
To determine factors independently associated with uptake of intrauterine contraception, adjusted Prevalent Ratios were
obtained using the modified poisson regression model with the backward elimination model for all variables until the stop-
ping criterion was met.

All statistical tests were two-tailed and variables with two-tailed p-values of less than 0.05 were considered statistically
significant. The level of uptake of the IUDs was determined by the computing the proportion of women who had post
abortion IUDs inserted as their contraceptive method, out of the women who receive family planning counselling following
medical management for first trimester incomplete abortion, expressed as a percentage.

We assessed for confounding by considering a ten percent change in the Prevalence Ratio of a model with the depen-
dent variable and one without. Interaction between the study variables was assessed by forming two-way interaction
terms and comparing the models using the likelihood ratio test. Having reviewed literature on the post abortion contracep-
tion uptake, variables such as religion, cultural influences and family size [40], participants’ prior experiences of contracep-
tion, future fertility intentions and desire to meet future reproductive needs [4 1], that were theoretically plausible to have
interaction, were identified especially when they had significant main effect and correlated to each other. We explored
their bivariate relationship using correlation coefficients to understand their interaction patterns. Considering the hierar-
chical principle, we included all variables that had main effects to the IUD uptake. We used a full model that ensured that
all variables with potential interaction terms and main effects to the uptake were included. We then used Likelihood Ratio
tests for the model comparison. We evaluated for model fit and parsimony to avoid overfitting. We were thereafter able to
report the variables we used in the two-way interaction tests when comparing models while using the likelihood ratio tests.

Using the Modified Hosmer-Lemeshow test as the ideal test for goodness of model fit for the modified poisson regres-
sion, we obtained P-value=0.57 which is greater than 0.05. This shows that the model’s predicted probabilities were well-
aligned with the observed outcomes, indicating good model calibration [42].

Results

Baseline characteristics of study participants

Between 15t February 2023 and 30" September 2023, we screened 1,911 potential participants who were deemed fit for
medical management of first trimester incomplete abortions at the five health facilities. Out of these potential participants,
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we enrolled 650 participants who were willing and consented to use post abortion intrauterine contraception within four
weeks after medical management of first trimester incomplete abortion. Of the 918 women who met the inclusion criteria
and willing to participate in the study, 650/918 (70.8%) had medical management while 251/918 (27.3%) participants had
surgical evacuation for their first trimester incomplete abortions, and 17/918(1.9%) participants had exploratory laparoto-
mies following ectopic pregnancies (Fig 1).

The prevalence of post abortion IUD uptake among all women assessed was 370/1911 (19.4%; 95%CI: 17.7-21.2).
The prevalence of IUD acceptors among women who accepted any form of contraceptives was 370/650 (56.9%; 95%Cl:
53.1-60.7).

Nearly 60% of women who opted for intrauterine contraception, chose the copper IUDs 213(57.6%) while 157(42.4%)
women opted for levonorgestrel IUDs. Of the other available contraceptive methods, 121(18.6%) women opted for inject-
able Depo-Provera (DMPA), 116(17.9%) women opted for implants, 35(5.4%) women opted for oral contraceptive pills, 5
(0.8%) of the women opted for condoms, and 3(0.5%) women opted for periodic abstinence.

A third of the participants were aged between [25-29] years. Over 50% of the participants who had abortions, had had
a livebirth before. The majority of the participants who had had abortions were living with a partner (84.0%). Forty percent

B Excluded (n=993)
Screening Approached (n=1911) ¢ Unwilling to have IUD
inserted =639
+  Uterine size >12weeks
=231
¢  Declined to participate
=123
.
Assessed (n=918)
Excluded (n=268)
¢ Had surgical evacuation
(n=251)
¢  Ectopic pregnancies
(n=17)
Enrolled (n=650)
Uptake of Post
abortion
contraception
IUDs (n=370) Other contraceptive options
e Copper T (n=213) (n=280)
e LNG (n=157) e DMPA (n=121)

Implants (n=116)
Oral pills (n=35)
Condoms (n=5)
Periodic abstinence
(0=3)

Fig 1. PRISMA Flow diagram of Participants enrolled in the Uptake of Post abortion intrauterine contraception after medical management of
first trimester incomplete abortion. Uptake 2.

https://doi.org/10.1371/journal.pone.0310936.9001
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of the participants who had had abortions, had 2—3 children. Only 7(1%) of the participants had a monthly income greater
than Ugx shillings 1,000,000/= (USD 270) (Table 1).

Factors associated with the use of IlUDs after the first trimester of incomplete abortion in Uganda

At bivariate analysis; age, religion, current number of children, occupation, monthly income, distance from health facility,
spousal approval of the contraception, and co-habiting status, had p-values less than 0.2 and were utilized for the multi-
variable analysis (Table 2).

At multivariable analysis; Women who were Pentecostal or Catholic, earning more than one million Ug shillings (USD
270), staying within five kilometres from the health facilities and living with their partners, were more likely to choose post
abortion IUDs.

Religion: Pentecostal women were 2.49 (Adjusted PR=2.49, 95%Cl= (1.19-5.23) p-value=0.016) times more likely to
use IUDs compared to those who were Adventists. Women who were Catholics were 2.13 (Adjusted PR=2.13, 95%Cl=
(1.01-4.47), p-value=0.045) times more likely to use IUDs compared to those who were Adventists.

Socioeconomic status: Women who earned greater than 1,000,000/= (USD 270) were 88% (Adjusted PR=1.88,
95%Cl= (1.44-2.46), p-value<0.001) more likely to use IUDs compared to those who earned less than 50,000/=.

Cohabiting Status: Women who were not living with their partners were 41% (Adjusted PR=0.59, 95%CI= (0.44-0.79),
p-value=0.001) less likely to use IUDs compared to those who were living with their partners.

Proximity to the health facilities: Women who lived less than five kilometres from the health facility were 34% (Adjusted
PR=1.34, 95%CI= (1.04-1.72), p-value =0.023) more likely to use IUDs compared to those who lived more than 20 kilo-
metres from the health facility (Table 2).

Discussion

In this cross-sectional study, we determined the level and factors associated with uptake of post abortion IUDs following
medical management of first trimester incomplete abortions at five public facilities in central Uganda. The uptake of post
abortion IUDs following medical management of first trimester incomplete abortion was 57%. The factors associated with
post abortion IUDs were; religion, woman’s income, cohabiting status and participants’ distance from their homes to the
health facilities.

The uptake of post abortion IUDs in our study is similar to the 60% reported in the Marie Stopes International clinics
across Australia [43] but it is significantly higher than the one percent reported at two public hospitals in Kisumu, Kenya.
In this Kenyan study, a high proportion of women opted for injectable Depo-Provera (39%) followed by pills (27%) and
condoms (25%) [35]. Our study’s post abortion IUD uptake is also comparable to the 48% reported in Kalafong Provincial
Tertiary Hospital in Atteridgeville, Pretoria, South Africa following uterine evacuation [44]. Although, uptake of post abor-
tion intrauterine contraception has been reported to be higher after surgical as compared to medical evacuation [43,45],
the uptake in our study after medical evacuation was higher than the 18.4% reported in the Massachusetts, United States
after surgical evacuation [46]. Comparisons of our high uptake rate and rates shown in previous studies must however, be
done with some caution, keeping in mind that we included only women who had expressed an interest in initiating an IUD
and who attended a follow-up visit in facilities with healthcare providers who had recently received comprehensive training
in post abortion family planning counselling and provision. The importance and positive impact of healthcare providers’
training on the uptake of post abortion IUDs, has previously been shown by Benson et al. who analyzed client log book
data from 921,918 abortion care cases in 4,881 health facilities from July 2011 through June 2015 across ten countries
in Asia and sub-Saharan Africa [34]. Trained healthcare providers were more likely to adequately counsel and offer post
abortion contraception compared to healthcare providers who were not trained. Hence, acquisition of the appropriate
knowledge and skillsets in post abortion intrauterine contraception by healthcare providers in our study could explain the
high uptake of the IUDs. Other studies in similar settings have reported that the uptake of contraception was even higher
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Table 1. Sociodemographic and gynaecological characteristics of 650 participants.

Variables Overall Accepted IUD Did not accept IUD Test statistics P-value
(N=650) (%) (n=370) (%) (n=280) (%)

Age (years)

Median (IQR) 27 (30,23) 31 (34,21) 26 (30,22) Z (-2.69) 0.011
<20 60(9.3) 29(4.5) 31(4.8) chi? (8.66) 0.070
20-24 162(24.9) 80(12.3) 82(12.6)

25-29 214(32.9) 132(20.4) 82(12.6)

30-35 153(23.5) 91 (14) 62(9.5)

>35 61(9.4) 38(5.8) 23(3.5)

Religion 0.028
Adventist 18(2.8) 5(0.8) 13(2.0) chi? (11.24)

Anglican 170(26.1) 94(14.5) 76(11.7)
Catholic 210(32.3) 120(18.5) 90(13.8)
Moslem 113(17.4) 60(9.2) 53(8.2)
Pentecostal 139(21.4) 91 (14) 48(7.3)

Prior pregnancy outcome 0.190
Early Neonatal Death (ENND) 10(1.5) 6(0.9) 4(0.6) Fisher’s exact
Intrauterine foetal death (IUFD) 9(1.4) 4(0.6) 5(0.8)

Induced abortion 42(6.5) 20(3.1) 22(3.4)
Live birth 387(59.5) 232(35.8) 155(23.8)
No prior pregnancy 92(14.2) 43(6.6) 49(7.5)
Spontaneous abortion 110(16.9) 65(10.0) 45(6.9)

Number of living children 0.003
0 103(15.8) 45(6.9) 58(8.9) chi? (16.17)

1 137(21.1) 69(10.6) 68(10.5)
2-3 262(40.3) 160 (24.6) 102(15.7)
4-5 115(17.7) 75(11.5) 40(6.3)
>5 33(5.1) 21(3.2) 12(1.8)

Level of education
No formal education 21(3.2) 11(1.7) 10(1.5) Fisher’s exact 0.269
Primary 197(30.3) 121(18.6) 76(11.7)

Secondary 368(56.6) 199(30.7) 169(26.0)
Tertiary 64(9.9) 39(6.0) 25(3.8)

Occupation 0.176
Employed 310(47.7) 185(28.5) 125(19.2) chi? (1.83)

Housewife or unemployed 340(52.6) 185(28.5) 155(23.8)

Monthly income 0.019
<50,000/= 307(47.2) 164(25.2) 143(22.0) Fisher’s exact
50,000-499,999/= 288(44.3) 169(26.0) 119(18.3)
500,000-999,999/= 48(7.4) 31(4.8) 17(2.6)
>1,000,000/= 7(1.1) 6(0.9) 1(0.2)

Distance from health facility <0.001
>20km 76(11.7) 37(5.7) 39(6.0) chi? (19.65)
>10-20 km 137(21.1) 66(10.2) 71(10.9)

5-10 km 167(25.7) 86(13.2) 81(12.5)
<5km 270(41.5) 181(27.8) 89(13.7)
Smoking status 0.304
(Continued)
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Table 1. (Continued)

Variables Overall Accepted IUD Did not accept IUD Test statistics P-value
(N=650) (%) (n=370) (%) (n=280) (%)
No 631(97.1) 357(54.9) 274(42.2) Fisher’s exact
Yes 19(2.9) 13(2.0) 6(0.9)
Marital status <0.001
Not living with partner 104(16.0) 36(5.5) 68(10.5) chi?(24.1)
Living with the partner 546(84.0) 334(51.4) 212(32.6)
Number of sexual partners 0.37
1 520(80.0) 301(46.3) 219(33.7) chi? (0.79)
2-3 130(20.0) 69(10.6) 61(9.4)
Accompanied by partner to the clinic 0.483
No 469(72.2) 263(40.5) 206(31.6) chi2 (0.492)
Yes 181(27.8) 107(16.5) 74(11.4)
HIV Status 0.850
Negative 621(95.5) 353(54.4) 268(41.2) Fisher’s exact
Positive 29(4.5) 17(2.6) 12(1.8)

N stands for absolute frequency and % stands for Row percentage, IQR, Interquartile range

https://doi.org/10.1371/journal.pone.0310936.t001

when the available healthcare providers were more skilled in intrauterine contraception, and in the facilities that had pro-
cedure rooms for evacuation [41,47,48].

About 42.4% of study participants who took up post abortion IUDs chose the hormonal IUDs. Although levonorgestrel
IUDs have been reported to have advantages [49,50] such as reduced menstrual loss, and dysmenorrhea, compared to
the copper IUDs, nearly 60% of the participants in the study preferred copper IUDs over levonorgestrel IUDs. Despite the
said advantages, a number of African women desire to have periods as an assurance of their fertility and also might fear
side effects associated with levonorgestrel IlUDs [18,51].

Findings in our study show that religion has an impact on the uptake of post abortion IUDs. The influence of religion
on contraceptive use has been highlighted in other studies. For instance, Addai, [52] identified religion as a strong deter-
minant to the uptake of contraception in Ghana. In the United States, Catholics were reported to have low contraceptive
user rates [53]. These results are contrasted by Bakibinga 2016, who found that religion didn’t have any influence on the
uptake of contraception [54]. The observation of more Pentecostal Christians and Catholics taking on post abortion IUDs
as reported in our study could suggest a mindset adjustment among the individuals and a collective effort from the reli-
gious leaders to advocate for effective contraception like IUDs. In Western Kenya, when religious leaders were offered
with the appropriate family planning knowledge and involvement at six faith-based organizations, the uptake of modern
contraception increased by tenfold. This underscores the impact of religious leaders’ involvement and advocacy in the
uptake modern contraception [55].

Our study results underscore the importance of women’s socio-economic status on contraceptive uptake. Although
contraceptives were free of charge in our study, we found that women who earned more than one million Ugandan shil-
lings (USD 270) were more likely to opt for [IUDs as compared to house wives or those who were unemployed. Wealthier
women have been reported to utilize the IUDs more than unemployed women [8]. The wealth status is believed to follow
women’s education status that gives the women more power to decide their contraceptive choices. As women get more
years of education, their wealth status improves. This empowerment enables wealthier women to make more informed
decision in regard to their contraceptive needs as compared to women of less education and low social economic sta-
tus [56]. Women of low socioeconomic status in Marie Stopes International clinics across Australia were noted to leave
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Table 2. Regression analysis of the factors associated with the Uptake of IUDs after First Trimester Incomplete Abortion managed with Miso-

prostol (n=650).

Variables Other contraceptive uptake (n=280) Unadjusted PR (CI 95%) Adjusted PR (CI 95%) | P-value
IUD uptake (n=370) |
Age (years)
<20 31(11.1) 29(7.8) 1 1
20-24 82(29.3) 80(21.6) 1.00(0.74-1.35) | 0.81(0.59-1.11) 0.977
25-29 82(29.3) 132(35.7) 1.23(0.93-1.62) | 0.80(0.58-1.12) 0.121
30-35 62(22.1) 91(24.6) 1.22(0.92-1.63) | 0.78(0.55-1.10) 0.114
>35 23(8.2) 38(10.3) 1.31(0.96-1.80) | 0.87(0.60-1.27) 0.081
Religion
Adventist 13(4.6) 5(1.4) 1 1
Anglican 76(27.2) 94(25.4) 1.99(0.93-4.25) | 2.09(0.99-4.41) 0.054
Catholic 90(32.2) 120(32.4) 2.06(0.97-4.38) | 2.13(1.01-4.47) 0.048
Moslem 53(18.9) 60(16.2) 1.91(0.89-4.11) | 1.99(0.94-4.22) 0.061
Pentecostal 48(17.1) 91(24.6) 2.35(1.10-5.00) |2.49(1.19-5.23) 0.015
Current number of children
0 58(20.7) 45(12.2) 1 1
1 68(24.3) 69(18.6) 1.15(0.88-1.52) | 1.02(0.77-1.36) 0.825
2-3 102(36.4) 160 (43.2) 1.40(1.10-1.78) | 1.19(0.91-1.57) 0.414
4-5 40(14.3) 75(20.3) 1.51(1.17-1.95) | 1.28(0.95-1.72) 0.219
>5 12(4.3) 21(5.7) 1.46(1.04-2.04) | 1.22(0.84-1.80) 0.474
Occupation
Employed 125(44.6) 185(50.0) 1 1
Housewife or unemployed 155(55.4) 185(50.0) 0.91(0.80-1.04) | 1.03(0.85-1.25) 0.619
Monthly income (1 USD/3700 Ugx)
<50,000/= 143(51.0) 164(44.3) 1 1
50,000-499,999/= 119(42.5) 169(45.7) 1.12(0.98-1.30) | 1.15(0.95-1.40) 0.113
500,000-999,999/= 17(6.1) 31(8.4) 1.21(0.96-1.53) | 1.25(0.93-1.68) 0.107
>1,000,000/= 1(0.4) 6(1.6) 1.60(1.16-2.21) | 1.88(1.44-2.46) <0.001
Distance from health facility
>20km 39(13.9) 37(10.0) 1 1
16—20 km 29(10.4) 26(7.0) 0.97(0.68-1.40) | 0.91(0.63-1.32) 0.743
11-15 km 42(15.0) 40(10.8) 1.00(0.73-1.38) | 0.96(0.70-1.32) 0.975
5-10 km 81(28.9) 86(23.3) 1.06(0.80-1.39) | 0.99(0.75-1.32) 0.974
<5km 89(31.8) 181(48.9) 1.34(1.08-1.76) | 1.34(1.04-1.72) 0.035
Cohabiting status
Living with a partner 212(75.7) 334(90.3) 1 1
Not living with a partner 68(24.3) 36(9.7) 0.57(0.43-0.74) | 0.59(0.44-0.79) <0.001

p-value <0.05 were significant.

https://doi.org/10.1371/journal.pone.0310936.t002

without their intrauterine contraception of preference [43] as compared to those in the higher economic quintiles thereby
being predisposed to subsequent unintended pregnancies. These findings highlight opportunities to counteract reproduc-
tive health inequities. Policy makers in Uganda should consider subsidizing contraceptives to ensure access to IUDs for
women in lower economic quintiles as well as strengthening efforts towards female education for informed contraceptive

decision making.
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In our study, women who were co-habiting with their partners were more likely to use post abortion intrauterine contra-
ception than single women. This finding has been reported in other studies [35,57,58]. The higher uptake of post abortion
IUDs among women in union could be resulting from influence by their partners [59]. The emotional and physical support
from their partners during the management of the abortions could have influenced the higher uptake of post abortion
IUDs among the marrieds in our study. Similar findings have been reported by Kayi et.al in Ghana [57]. The uptake could
also result from healthcare provider bias with providers being less likely to push LARCs on young single women in sub-
Saharan Africa with a notion that most single women might be having multiple sexual partners, which could heighten the
risk of PID with IUD use [60,61]. Young and unmarried women are commonly encouraged to abstain for fears of becom-
ing infertile following IUD use [62—64]. In Uganda, 44.5% of the pregnancies are unintended [65]. It's likely that married
women have an immediate danger of becoming pregnant shortly after an abortion, hence the increased urgency to adopt
a family planning method.

Our study findings suggest that proximity to health facilities influences the uptake of post abortion intrauterine contra-
ception. The fact that after medical management women were expected to return for insertion could be the explanation
that women who lived closer to the health facilities were more likely to have their [UDs inserted than those who stayed
far. Time that would have been wasted in transit as women travel long distances to seek family planning consultations, is
reduced by women staying closer to the health facilities. In similar settings as noted by Achana in Upper East Region of
Ghana, women staying within two kilometres were 36% more likely to use contraception than those who lived further [66].
Staying within five kilometres to the health facilities among the rural married women was associated with increased utili-
zation of modern contraceptive methods in Rural Ethiopia [67]. Policy makers ought to facilitate services that ensure quick
start of family planning methods can integrate in contraceptive counselling and provision on the first contact after abortion
treatment. Such approaches can ensure that women who live far do not have to return for follow up visits. Follow up visits
for women staying far could be prioritized to be over phone for a majority of women. Prior studies have shown higher
continuation rates and patient satisfaction with early intrauterine contraception within a week of medical management of
abortions than with the standard insertion between 2—4 weeks later [68]. There’s also no need for back up contraception
with early insertion as implemented for standard care of inserting [lUDs 2—4 weeks later [69,70].

The strength of this study lies in the fact that our sample size of 650 participants was large and included both rural and
urban women giving us the ability to generalize our study findings. Participants were comprehensively counseled on a
wide range of contraceptive methods and voluntarily adopted a method of their choice thereby minimizing social desir-
ability bias. The healthcare providers had extensive trainings in post abortion family planning counselling and provision
prior to the study. The acquired knowledge and skillsets in post abortion contraception, was a backbone that could have
motivated women to fully participate from start to end of the study.

We were however unable to determine the continuation rates among the study participants as the study design was
cross-sectional. Interviewer administered questionnaires were used to collect the data and this could have led to social
desirability bias in the study. Healthcare providers’ and couples’ perceived barriers and motivators as factors for the uptake
of post abortion contraception, could not be determined in the current study but should be explored further. We conducted
our study in public facilities, where family planning services are offered free of charge. The uptake and factors associated
with the uptake of post abortion intrauterine contraception could differ in the private facilities where family planning methods
are paid for. In our study, only women who expressed interest in initiating intrauterine contraceptive method, and attended
the post abortion follow up visits, were included in the study. Our results may not be comparable to other similar studies that
look at post abortion uptake in general after medical management of first trimester incomplete abortions.

Conclusion

The uptake of IUDs among post abortion women was nearly 60% emphasizing the need to integrate IUD services in the
post abortion care package. Our study findings accentuate the impact of comprehensive and updated training on post
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abortion contraceptive counselling on the uptake of IUDs. Efforts are now needed to ensure that all women seeking post
abortion care in Uganda, regardless of sociodemographic status, are provided high-quality integrated services by trained
providers, that offer a range of contraceptive methods, including IUDs. Such efforts may not only prevent unintended preg-
nancies but also improve health equity across the country.

Supporting information

S1 Appendix. Description of study sites.
(DOCX)

Acknowledgments

We extend our sincere appreciation to the research team and study participants for making this study a reality. We are
indebted to the study coordinators (Diane Achanda Genevieve and Diana Nankabirwa), and the Administrators of the
health facilities for the support they gave us throughout the study. | am so humbled by the support and guidance accorded
to us by Prof Dan Kabonge Kaye, Dr John Mukisa, Ms. Proscovia Nakasujja, the Doctoral committee and my PhD super-
visors at Makerere University Kampala Uganda, Karolinska Institutet, and WHO collaborating centre, Karolinska University
Hospital, Stockholm, Sweden.

Author contributions

Conceptualization: Herbert Kayiga, Emelie Looft-Tragardh.

Data curation: Herbert Kayiga.

Formal analysis: Herbert Kayiga, Othman Kakaire, Nazarius Mbona Tumwesigye, Musa Sekikubo, Joseph Rujumba,
Kristina Gemzell-Danielsson, Josaphat Byamugisha.

Funding acquisition: Amanda Cleeve, Kristina Gemzell-Danielsson, Josaphat Byamugisha.

Investigation: Herbert Kayiga.

Methodology: Herbert Kayiga, Emelie Looft-Tragardh.

Resources: Herbert Kayiga, Kristina Gemzell-Danielsson, Josaphat Byamugisha.

Supervision: Amanda Cleeve, Othman Kakaire, Nazarius Mbona Tumwesigye, Musa Sekikubo, Joseph Rujumba,
Kristina Gemzell-Danielsson, Josaphat Byamugisha.

Writing — original draft: Herbert Kayiga.

Writing — review & editing: Herbert Kayiga, Emelie Looft-Tragardh, Amanda Cleeve, Othman Kakaire, Nazarius Mbona
Tumwesigye, Musa Sekikubo, Joseph Rujumba, Kristina Gemzell-Danielsson, Josaphat Byamugisha.

References

1. Sedgh G, Singh S, Shah I, Ahman E, Henshaw S, Bankole A. Induced abortion: incidence and trends worldwide from 1995 to 2008. Obstetric Anes-
thesia Digest. 2013;33(1):15—6.

2. Conde-Agudelo A, Belizan JM, Breman R, Brockman SC, Rosas-Bermudez A. Effect of the interpregnancy interval after an abortion on maternal and
perinatal health in Latin America. Int J Gynaecol Obstet. 2005;89 Suppl 1:S34-40. https://doi.org/10.1016/j.ijgo.2004.08.003 PMID: 15820366

3. Ziraba AK, Izugbara C, Levandowski BA, Gebreselassie H, Mutua M, Mohamed SF, et al. Unsafe abortion in Kenya: a cross-sectional study of
abortion complication severity and associated factors. BMC Pregnancy Childbirth. 2015;15:34. https://doi.org/10.1186/s12884-015-0459-6 PMID:
25884662

4. Say L, Chou D, Gemmill A, Tungalp O, Moller A-B, Daniels J, et al. Global causes of maternal death: a WHO systematic analysis. Lancet Glob
Health. 2014;2(6):€323-33. https://doi.org/10.1016/S2214-109X(14)70227-X PMID: 25103301

PLOS One | https://doi.org/10.1371/journal.pone.0310936  October 7, 2025 13/16


http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0310936.s001
https://doi.org/10.1016/j.ijgo.2004.08.003
http://www.ncbi.nlm.nih.gov/pubmed/15820366
https://doi.org/10.1186/s12884-015-0459-6
http://www.ncbi.nlm.nih.gov/pubmed/25884662
https://doi.org/10.1016/S2214-109X(14)70227-X
http://www.ncbi.nlm.nih.gov/pubmed/25103301

PLO\Sﬁ\\.- One

10.
1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

30.

Ahmed S, Li Q, Liu L, Tsui AO. Maternal deaths averted by contraceptive use: an analysis of 172 countries. Lancet. 2012;380(9837):111-25.
https://doi.org/10.1016/S0140-6736(12)60478-4 PMID: 22784531

Singh S, Darroch JE, Ashford LS. Adding it up: the costs and benefits of investing in sexual and reproductive health. 2014.

Uganda Bureau of Statistics. Uganda Demographic and Health Survey 2022. Kampala, Uganda: UBOS. 2023.

Belay AS, Sarma H, Yilak G. Spatial distribution and determinants of unmet need for family planning among all reproductive-age women in
Uganda: a multi-level logistic regression modeling approach and spatial analysis. Contracept Reprod Med. 2024;9(1):4. https://doi.org/10.1186/
s40834-024-00264-0 PMID: 38303010

Alie MS, Abebe GF, Negesse Y. Magnitude and determinants of unmet need for family planning among reproductive age women in East Africa:
multilevel analysis of recent demographic and health survey data. Contracept Reprod Med. 2022;7(1):2. https://doi.org/10.1186/s40834-022-
00168-x PMID: 35078541

Hussain R. Unintended pregnancy and abortion in Uganda. 2013.

Sedgh G, Filippi V, Owolabi OO, Singh SD, Askew |, Bankole A, et al. Insights from an expert group meeting on the definition and measurement of
unsafe abortion. Int J Gynaecol Obstet. 2016;134(1):104—6. https://doi.org/10.1016/j.ijgo.2015.11.017 PMID: 27062249

Weeks A, Alia G, Blum J, Winikoff B, Ekwaru P, Durocher J, et al. A randomized trial of misoprostol compared with manual vacuum aspiration for
incomplete abortion. Obstet Gynecol. 2005;106(3):540-7. https://doi.org/10.1097/01.AO0G.0000173799.82687.dc PMID: 16135584

Klingberg-Allvin M, Cleeve A, Atuhairwe S, Tumwesigye NM, Faxelid E, Byamugisha J, et al. Comparison of treatment of incomplete abortion with
misoprostol by physicians and midwives at district level in Uganda: a randomised controlled equivalence trial. Lancet. 2015;385(9985):2392—-8.
https://doi.org/10.1016/S0140-6736(14)61935-8 PMID: 25817472

Roe AH, Bartz D. Society of Family Planning clinical recommendations: contraception after surgical abortion. Contraception. 2019;99(1):2-9.
https://doi.org/10.1016/j.contraception.2018.08.016 PMID: 30195718

Paul M, lyengar SD, Essén B, Gemzell-Danielsson K, lyengar K, Bring J, et al. Does mode of follow-up influence contraceptive use after
medical abortion in a low-resource setting? Secondary outcome analysis of a non-inferiority randomized controlled trial. BMC Public Health.
2016;16(1):1087. https://doi.org/10.1186/s12889-016-3726-1 PMID: 27745552

Grossman D, Ellertson C, Grimes DA, Walker D. Routine follow-up visits after first-trimester induced abortion. Obstet Gynecol. 2004;103(4):738—
45, https://doi.org/10.1097/01.AO0G.0000115511.14004.19 PMID: 15051567

Cameron IT, Baird DT. The return to ovulation following early abortion: a comparison between vacuum aspiration and prostaglandin. Acta Endocri-
nol (Copenh). 1988;118(2):161-7. https://doi.org/10.1530/acta.0.1180161 PMID: 3291533

Kakaire O, Nakiggude J, Lule JC, Byamugisha JK. Post Abortion Women’s Perceptions of Utilizing Long Acting Reversible Contraceptive Methods
in Uganda. A Qualitative Study. OJOG. 2014;04(16):1087-97. https://doi.org/10.4236/0jog.2014.416150

Tsui AO, Brown W, Li Q. Contraceptive Practice in Sub-Saharan Africa. Popul Dev Rev. 2017;43(Suppl Suppl 1):166—-91. https://doi.org/10.1111/
padr.12051 PMID: 29081552

Alkema L, Kantorova V, Menozzi C, Biddlecom A. National, regional, and global rates and trends in contraceptive prevalence and unmet need for
family planning between 1990 and 2015: a systematic and comprehensive analysis. Lancet. 2013;381(9878):1642—52. https://doi.org/10.1016/
S0140-6736(12)62204-1 PMID: 23489750

Nzokirishaka A, Itua |. Determinants of unmet need for family planning among married women of reproductive age in Burundi: a cross-sectional
study. Contracept Reprod Med. 2018;3:11. https://doi.org/10.1186/s40834-018-0062-0 PMID: 29951222

Khalil SN, Alzahrani MM, Siddiqui AF. Unmet need and demand for family planning among married women of Abha, Aseer Region in Saudi Arabia.
Middle East Fertility Society Journal. 2018;23(1):31-6. https://doi.org/10.1016/j.mefs.2017.07.004

Blackstone SR, Nwaozuru U, Iwelunmor J. Factors Influencing Contraceptive Use in Sub-Saharan Africa: A Systematic Review. Int Q Community
Health Educ. 2017;37(2):79-91. https://doi.org/10.1177/0272684X16685254 PMID: 28056643

Letamo G, Navaneetham K. Levels, trends and reasons for unmet need for family planning among married women in Botswana: a cross-sectional
study. BMJ Open. 2015;5(3):e006603. https://doi.org/10.1136/bmjopen-2014-006603 PMID: 25829370

Yibrah H, Gabriel T. Explaining unmet need for family planning in rural Tigrai, Ethiopia. J Contracept Stud. 2018;3(2):14.

Kumar A, Singh A. Trends and Determinants of Unmet Need for Family Planning in Bihar (India): Evidence from National Family Health Surveys.
AASoci. 2013;03(02):157—63. https://doi.org/10.4236/aasoci.2013.32021

Blumenthal PD, Voedisch A, Gemzell-Danielsson K. Strategies to prevent unintended pregnancy: increasing use of long-acting reversible contra-
ception. Hum Reprod Update. 2011;17(1):121-37. https://doi.org/10.1093/humupd/dmq026 PMID: 20634208

Kayiga H, Looft-Tragardh E, Kakaire O, Cleeve A, Rujumba J, Sekikubo M, et al. Expulsion and continuation rates between early and standard
intrauterine contraception following medical management of first trimester incomplete abortions in central Uganda: a non-inferiority, open-label, ran-
domised controlled trial. The Lancet Obstetrics, Gynaecology, & Women’s Health. 2025;1(1):e28-36. https://doi.org/10.1016/j.lanogw.2025.100006

Prada E, Atuyambe LM, Blades NM, Bukenya JN, Orach CG, Bankole A. Incidence of induced abortion in Uganda, 2013: new estimates since
2003. PLoS ONE. 2016;11(11):e0165812. https://doi.org/10.1371/journal.pone.0165812

Singh S, Prada E, Mirembe F, Kiggundu C. The incidence of induced abortion in Uganda. International Family Planning Perspectives.
2005;:183-91.

PLOS One | https://doi.org/10.1371/journal.pone.0310936 October 7, 2025 14/16



https://doi.org/10.1016/S0140-6736(12)60478-4
http://www.ncbi.nlm.nih.gov/pubmed/22784531
https://doi.org/10.1186/s40834-024-00264-0
https://doi.org/10.1186/s40834-024-00264-0
http://www.ncbi.nlm.nih.gov/pubmed/38303010
https://doi.org/10.1186/s40834-022-00168-x
https://doi.org/10.1186/s40834-022-00168-x
http://www.ncbi.nlm.nih.gov/pubmed/35078541
https://doi.org/10.1016/j.ijgo.2015.11.017
http://www.ncbi.nlm.nih.gov/pubmed/27062249
https://doi.org/10.1097/01.AOG.0000173799.82687.dc
http://www.ncbi.nlm.nih.gov/pubmed/16135584
https://doi.org/10.1016/S0140-6736(14)61935-8
http://www.ncbi.nlm.nih.gov/pubmed/25817472
https://doi.org/10.1016/j.contraception.2018.08.016
http://www.ncbi.nlm.nih.gov/pubmed/30195718
https://doi.org/10.1186/s12889-016-3726-1
http://www.ncbi.nlm.nih.gov/pubmed/27745552
https://doi.org/10.1097/01.AOG.0000115511.14004.19
http://www.ncbi.nlm.nih.gov/pubmed/15051567
https://doi.org/10.1530/acta.0.1180161
http://www.ncbi.nlm.nih.gov/pubmed/3291533
https://doi.org/10.4236/ojog.2014.416150
https://doi.org/10.1111/padr.12051
https://doi.org/10.1111/padr.12051
http://www.ncbi.nlm.nih.gov/pubmed/29081552
https://doi.org/10.1016/S0140-6736(12)62204-1
https://doi.org/10.1016/S0140-6736(12)62204-1
http://www.ncbi.nlm.nih.gov/pubmed/23489750
https://doi.org/10.1186/s40834-018-0062-0
http://www.ncbi.nlm.nih.gov/pubmed/29951222
https://doi.org/10.1016/j.mefs.2017.07.004
https://doi.org/10.1177/0272684X16685254
http://www.ncbi.nlm.nih.gov/pubmed/28056643
https://doi.org/10.1136/bmjopen-2014-006603
http://www.ncbi.nlm.nih.gov/pubmed/25829370
https://doi.org/10.4236/aasoci.2013.32021
https://doi.org/10.1093/humupd/dmq026
http://www.ncbi.nlm.nih.gov/pubmed/20634208
https://doi.org/10.1016/j.lanogw.2025.100006
https://doi.org/10.1371/journal.pone.0165812

PLO\Sﬁ\\.- One

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.
51.

52.

53.
54.

55.

Rossi B, Creinin MD, Meyn LA. Ability of the clinician and patient to predict the outcome of mifepristone and misoprostol medical abortion. Contra-
ception. 2004;70(4):313-7. https://doi.org/10.1016/j.contraception.2004.04.005 PMID: 15451336

Mishell DR Jr. Intrauterine devices: mechanisms of action, safety, and efficacy. Contraception. 1998;58(3 Suppl):45S-53S; quiz 70S. https://doi.
org/10.1016/s0010-7824(98)00082-1 PMID: 9807692

Tamaya T, Nakata Y, Ohno Y, Nioka S, Furuta N. The mechanism of action of the copper intrauterine device. Fertil Steril. 1976;27(7):767-72.
https://doi.org/10.1016/s0015-0282(16)41950-3 PMID: 181276

Benson J, Andersen K, Healy J, Brahmi D. What Factors Contribute to Postabortion Contraceptive Uptake By Young Women? A Program Evalu-
ation in 10 Countries in Asia and sub-Saharan Africa. Glob Health Sci Pract. 2017;5(4):644-57. https://doi.org/10.9745/GHSP-D-17-00085 PMID:
29284699

Makenzius M, Faxelid E, Gemzell-Danielsson K, Odero TMA, Klingberg-Allvin M, Oguttu M. Contraceptive uptake in post abortion care-Secondary
outcomes from a randomised controlled trial, Kisumu, Kenya. PLoS One. 2018;13(8):e0201214. https://doi.org/10.1371/journal.pone.0201214
PMID: 30096148

Sawicka-Gutaj N, Gruszczynski D, Guzik P, Mostowska A, Walkowiak J. Publication ethics of human studies in the light of the Declaration of Hel-
sinki — a mini-review. JMS. 2022;91(2):e700. https://doi.org/10.20883/medical.e700

Zou G. A modified poisson regression approach to prospective studies with binary data. Am J Epidemiol. 2004;159(7):702-6. https://doi.
org/10.1093/aje/kwh090 PMID: 15033648

Richardson DB, Kinlaw AC, MacLehose RF, Cole SR. Standardized binomial models for risk or prevalence ratios and differences. Int J Epidemiol.
2015;44(5):1660—72. https://doi.org/10.1093/ije/dyv137 PMID: 26228585

Janani L, Mansournia MA, Nourijeylani K, Mahmoodi M, Mohammad K. Statistical Issues in Estimation of Adjusted Risk Ratio in Prospective Stud-
ies. Arch Iran Med. 2015;18(10):713-9. PMID: 26443254

Srikanthan A, Reid RL. Religious and cultural influences on contraception. J Obstet Gynaecol Can. 2008;30(2):129-37. https://doi.org/10.1016/
S1701-2163(16)32736-0 PMID: 18254994

Mutua MM, Achia TNO, Manderson L, Musenge E. Spatial and socio-economic correlates of effective contraception among women seeking
post-abortion care in healthcare facilities in Kenya. PLoS One. 2019;14(3):e0214049. https://doi.org/10.1371/journal.pone.0214049 PMID:
30917161

Hagiwara Y, Matsuyama Y. Goodness-of-fit tests for modified Poisson regression possibly producing fitted values exceeding one in binary outcome
analysis. Stat Methods Med Res. 2024;33(7):1185-96. https://doi.org/10.1177/09622802241254220 PMID: 38780488

Goldstone P, Mehta YH, McGeechan K, Francis K, Black KI. Factors predicting uptake of long-acting reversible methods of contraception among
women presenting for abortion. Med J Aust. 2014;201(7):412-6. https://doi.org/10.5694/mja14.00011 PMID: 25296065

Moagi M, Snyman LC, Makin JD. Feasibility and uptake of intrauterine contraceptive device at the time of uterine evacuation in women presenting
with incomplete miscarriage at Kalafong Provincial Tertiary Hospital. Obstetrics and Gynaecology Forum. In House Publications. 2019.

Rocca CH, Goodman S, Grossman D, Cadwallader K, Thompson KMJ, Talmont E, et al. Contraception after medication abortion in the United
States: results from a cluster randomized trial. Am J Obstet Gynecol. 2018;218(1):107.e1-107.e8. https://doi.org/10.1016/j.ajog.2017.09.020 PMID:
28986072

Roe AH, Fortin J, Janiak E, Maurer R, Goldberg AB. Prevalence and predictors of initiation of intrauterine devices and subdermal implants immedi-
ately after surgical abortion. Contraception. 2019;100(2):89-95. https://doi.org/10.1016/j.contraception.2019.05.001 PMID: 31082394

Solo J, Billings DL, Aloo-Obunga C, Ominde A, Makumi M. Creating linkages between incomplete abortion treatment and family planning services
in Kenya. Stud Fam Plann. 1999;30(1):17-27. https://doi.org/10.1111/].1728-4465.1999.00017.x PMID: 10216893

Sundaram A, Juarez F, Ahiadeke C, Bankole A, Blades N. The impact of Ghana’s R3M programme on the provision of safe abortions and postabor-
tion care. Health Policy Plan. 2015;30(8):1017-31. https://doi.org/10.1093/heapol/czu105 PMID: 25261230

Kadir RA, Chi C. Levonorgestrel intrauterine system: bleeding disorders and anticoagulant therapy. Contraception. 2007;75(6 Suppl):S123-9.
https://doi.org/10.1016/j.contraception.2007.01.005 PMID: 17531603

Pakarinen P, Luukkainen T. Treatment of menorrhagia with an LNG-IUS. Contraception. 2007;75(6):S118-22.

Laher F, Todd CS, Stibich MA, Phofa R, Behane X, Mohapi L, et al. Role of menstruation in contraceptive choice among HIV-infected women in
Soweto, South Africa. Contraception. 2010;81(6):547-51. https://doi.org/10.1016/j.contraception.2009.12.010 PMID: 20472125

Addai |. Does Religion Matter in Contraceptive Use among Ghanaian Women?. Review of Religious Research. 1999;40(3):259. https://doi.
0rg/10.2307/3512371

Fehring R, Ohlendorf J. The influence of religiosity on contraceptive use and abortion in the United States. Life and Learning XVII. 2007.

Bakibinga P, Mutombo N, Mukiira C, Kamande E, Ezeh A, Muga R. The Influence of Religion and Ethnicity on Family Planning Approval: A Case for
Women in Rural Western Kenya. J Relig Health. 2016;55(1):192—-205. https://doi.org/10.1007/s10943-015-0030-9 PMID: 25763505
Ruark A, Kishoyian J, Bormet M, Huber D. Increasing Family Planning Access in Kenya Through Engagement of Faith-Based Health Facilities,

Religious Leaders, and Community Health Volunteers. Glob Health Sci Pract. 2019;7(3):478-90. https://doi.org/10.9745/GHSP-D-19-00107 PMID:
31558602

PLOS One | https://doi.org/10.1371/journal.pone.0310936  October 7, 2025 15/16



https://doi.org/10.1016/j.contraception.2004.04.005
http://www.ncbi.nlm.nih.gov/pubmed/15451336
https://doi.org/10.1016/s0010-7824(98)00082-1
https://doi.org/10.1016/s0010-7824(98)00082-1
http://www.ncbi.nlm.nih.gov/pubmed/9807692
https://doi.org/10.1016/s0015-0282(16)41950-3
http://www.ncbi.nlm.nih.gov/pubmed/181276
https://doi.org/10.9745/GHSP-D-17-00085
http://www.ncbi.nlm.nih.gov/pubmed/29284699
https://doi.org/10.1371/journal.pone.0201214
http://www.ncbi.nlm.nih.gov/pubmed/30096148
https://doi.org/10.20883/medical.e700
https://doi.org/10.1093/aje/kwh090
https://doi.org/10.1093/aje/kwh090
http://www.ncbi.nlm.nih.gov/pubmed/15033648
https://doi.org/10.1093/ije/dyv137
http://www.ncbi.nlm.nih.gov/pubmed/26228585
http://www.ncbi.nlm.nih.gov/pubmed/26443254
https://doi.org/10.1016/S1701-2163(16)32736-0
https://doi.org/10.1016/S1701-2163(16)32736-0
http://www.ncbi.nlm.nih.gov/pubmed/18254994
https://doi.org/10.1371/journal.pone.0214049
http://www.ncbi.nlm.nih.gov/pubmed/30917161
https://doi.org/10.1177/09622802241254220
http://www.ncbi.nlm.nih.gov/pubmed/38780488
https://doi.org/10.5694/mja14.00011
http://www.ncbi.nlm.nih.gov/pubmed/25296065
https://doi.org/10.1016/j.ajog.2017.09.020
http://www.ncbi.nlm.nih.gov/pubmed/28986072
https://doi.org/10.1016/j.contraception.2019.05.001
http://www.ncbi.nlm.nih.gov/pubmed/31082394
https://doi.org/10.1111/j.1728-4465.1999.00017.x
http://www.ncbi.nlm.nih.gov/pubmed/10216893
https://doi.org/10.1093/heapol/czu105
http://www.ncbi.nlm.nih.gov/pubmed/25261230
https://doi.org/10.1016/j.contraception.2007.01.005
http://www.ncbi.nlm.nih.gov/pubmed/17531603
https://doi.org/10.1016/j.contraception.2009.12.010
http://www.ncbi.nlm.nih.gov/pubmed/20472125
https://doi.org/10.2307/3512371
https://doi.org/10.2307/3512371
https://doi.org/10.1007/s10943-015-0030-9
http://www.ncbi.nlm.nih.gov/pubmed/25763505
https://doi.org/10.9745/GHSP-D-19-00107
http://www.ncbi.nlm.nih.gov/pubmed/31558602

PLO\Sﬁ\\.- One

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.
70.

Tetui M, Baroudi M, Ssekamatte T, Birabwa C, Kibira SP, Atuyambe L, et al. Total Demand, Use and Unmet Need for Modern Contraceptives
Among Women Living in Informal Settlements in Kira Municipality, Wakiso District, Uganda. Implications for Urban Health. Front Glob Womens
Health. 2021;2:655413. https://doi.org/10.3389/fgwh.2021.655413 PMID: 34816210

Kayi EA, Biney AAE, Dodoo ND, Ofori CAE, Dodoo FN-A. Women'’s post-abortion contraceptive use: Are predictors the same for immediate and
future uptake of contraception? Evidence from Ghana. PLoS One. 2021;16(12):e0261005. https://doi.org/10.1371/journal.pone.0261005 PMID:
34932576

Delvaux T, Soeur S, Rathavy T, Crabbé F, Buvé A. Integration of comprehensive abortion-care services in a Maternal and Child Health clinic in
Cambodia. Trop Med Int Health. 2008;13(8):962—9. https://doi.org/10.1111/j.1365-3156.2008.02102.x PMID: 18564349

Abdel-Tawab N, Huntington D, Hassan EO, Youssef H, Nawar L. Effects of husband involvement on postabortion patients’ recovery and use of
contraception in Egypt. Postabortion Care: Lessons from Operations Research. Nueva York: Population Council. 1999. 16-37.

Nalwadda G, Mirembe F, Byamugisha J, Tumwesigye NM, Faxelid E. Young peoples’ interface with providers of contraceptive care: a simulated
client study in two Ugandan districts. Contracept Reprod Med. 2016;1:15. https://doi.org/10.1186/s40834-016-0027-0 PMID: 29201404

Cooke A. A systematic review of physician-patient interactions and the effect of health care provider bias and knowledge on adolescent contracep-
tion counseling in developing countries and comprehensive review: contraceptive use and impact of physician counseling for adolescent patients of
method choices and side effects in developing countries. 2019.

Sedlander E, Bingenheimer JB, Thiongo M, Gichangi P, Rimal RN, Edberg M, et al. “They Destroy the Reproductive System”: Exploring the Belief
that Modern Contraceptive Use Causes Infertility. Stud Fam Plann. 2018;49(4):345-65. https://doi.org/10.1111/sifp.12076 PMID: 30411794

Gomez AM, Freihart B. Motivations for Interest, Disinterest and Uncertainty in Intrauterine Device Use Among Young Women. Matern Child Health
J.2017;21(9):1753-62. https://doi.org/10.1007/s10995-017-2297-9 PMID: 28631146

Osei IF, Mayhew SH, Biekro L, Collumbien M, ECAF Team. Fertility decisions and contraceptive use at different stages of relationships: windows of
risk among men and women in accra. Int Perspect Sex Reprod Health. 2014;40(3):135-43. https://doi.org/10.1363/4013514 PMID: 25271649

Asrat D, Copas A, Olubukola A. Exploring the association between unintended pregnancies and unmet contraceptive needs among Ugandan
women of reproductive age: an analysis of the 2016 Uganda demographic and health survey. BMC Pregnancy Childbirth. 2024;24(1):117. https://
doi.org/10.1186/s12884-023-06222-z PMID: 38326780

Achana FS, Bawah AA, Jackson EF, Welaga P, Awine T, Asuo-Mante E. Spatial and socio-demographic determinants of contraceptive use in the
Upper East region of Ghana. Reproductive Health. 2015;12:1-10.

Shiferaw S, Spigt M, Seme A, Amogne A, Skrgvseth S, Desta S, et al. Does proximity of women to facilities with better choice of contraceptives
affect their contraceptive utilization in rural Ethiopia?. PLoS One. 2017;12(11):e0187311. https://doi.org/10.1371/journal.pone.0187311 PMID:
29131860

Saav |, Stephansson O, Gemzell-Danielsson K. Early versus delayed insertion of intrauterine contraception after medical abortion - a randomized
controlled trial. PLoS One. 2012;7(11):e48948. https://doi.org/10.1371/journal.pone.0048948 PMID: 23155432

Royal College of Obstetricians, and Gynaecologists, The care of women requesting induced abortion. 2011: RCOG Press

Okusanya BO, Oduwole O, Effa EE. Immediate postabortal insertion of intrauterine devices. Cochrane Database Syst Rev.
2014;2014(7):CD001777. https://doi.org/10.1002/14651858.CD001777.pub4 PMID: 25101364

PLOS One | https://doi.org/10.1371/journal.pone.0310936 October 7, 2025 16/16



https://doi.org/10.3389/fgwh.2021.655413
http://www.ncbi.nlm.nih.gov/pubmed/34816210
https://doi.org/10.1371/journal.pone.0261005
http://www.ncbi.nlm.nih.gov/pubmed/34932576
https://doi.org/10.1111/j.1365-3156.2008.02102.x
http://www.ncbi.nlm.nih.gov/pubmed/18564349
https://doi.org/10.1186/s40834-016-0027-0
http://www.ncbi.nlm.nih.gov/pubmed/29201404
https://doi.org/10.1111/sifp.12076
http://www.ncbi.nlm.nih.gov/pubmed/30411794
https://doi.org/10.1007/s10995-017-2297-9
http://www.ncbi.nlm.nih.gov/pubmed/28631146
https://doi.org/10.1363/4013514
http://www.ncbi.nlm.nih.gov/pubmed/25271649
https://doi.org/10.1186/s12884-023-06222-z
https://doi.org/10.1186/s12884-023-06222-z
http://www.ncbi.nlm.nih.gov/pubmed/38326780
https://doi.org/10.1371/journal.pone.0187311
http://www.ncbi.nlm.nih.gov/pubmed/29131860
https://doi.org/10.1371/journal.pone.0048948
http://www.ncbi.nlm.nih.gov/pubmed/23155432
https://doi.org/10.1002/14651858.CD001777.pub4
http://www.ncbi.nlm.nih.gov/pubmed/25101364

