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Introduction: The evolution of contraception has been crucial for public health and reproductive well-being. Over the past 60 years, combined oral contraceptives (COCs) have remained an important part of the contraceptive landscape worldwide; continued development has worked toward maintaining efficacy and improving safety.



Methods: Seven global experts convened to discuss the clinical relevance of the oestrogen in COCs, focusing on the impact of the new oestrogen, oestetrol (E4). Participants then commented through an online forum on the summary content and other participants' feedback. We prepared this report to describe the experts' views, their follow-up from the open forum and the evidence supporting their views.



Results: Ethinylestradiol (EE) and oestradiol (E2) affect receptors similarly whereas E4 has differential effects, especially in the liver and breast. Adequate oestrogen doses in COCs ensure regular bleeding and user acceptability. EE and E4 have longer half-lives than E2; accordingly, COCs with EE and E4 offer more predictable bleeding than those with E2. Oestrogen type and progestin influence VTE risk; E2 poses a lower risk than EE; although promising, E4/DRSP VTE risk is lacking population-based data. COCs alleviate menstrual symptoms, impact mental health, cognition, libido, skin, and bone health.



Conclusion: Oestrogens play an important role in the contraceptive efficacy, bleeding patterns, and overall tolerability/safety of COCs. Recent studies exploring E4 combined with DRSP show promising results compared to traditional formulations, but more definitive conclusions await further research.
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1 Introduction

The development of safe and effective contraception is one of the most significant public health achievements of the 20th century (1). The availability and effective use of modern contraceptives to allow individuals to space or prevent pregnancies results in improved birth outcomes, decreased maternal morbidity and mortality, and improved well-being and population health (2–4). Combined oral contraceptives (COCs) have been available for more than 60 years; many advances have been made during this time, resulting in fewer adverse events while maintaining contraceptive efficacy (5).

In this publication the perspectives of an expert panel on the clinical relevance of the oestrogen component in combined hormonal contraceptives, with a particular emphasis on estetrol (E4), the newest oestrogen introduced for contraception, are presented with the aim of providing better support for oral contraceptive choices.



2 Methods

To address the significance of the oestrogen component of combined hormonal contraceptives, including the impact of a new oral contraceptive containing E4, seven international experts (the authors of this paper) were invited to participate in an interactive virtual forum discussion on April 8, 2022. A moderator (MDC) guided a two-hour discussion through open-ended questions covering the following topics:


	•The role of oestrogens in combined oral contraceptives.

	•Key features of oestrogens in combined oral contraceptives, in relation to contraceptive efficacy and safety.

	•The impact of oestrogenicity of COCs on safety.

	•The non-contraceptive benefits of COCs, e.g., menstruation symptoms, mood and well-being, sexual life, body weight, skin care, and migraine.

	•The effects of oestrogens in COCs used by adolescents and young adults.



The online session was audio-recorded and transcribed, and a summary prepared and posted in an online forum available to the experts. During the 3 weeks following the live session, the experts were asked to comment through the online forum on the summary content and other participants' feedback. In this report, we describe the experts' common views related to the questions, their follow-up from the open forum and the evidence supporting their views.
This publication is intended for healthcare professionals seeking up to date clinical information on the relevance of the estrogenic component in a COC. The main outcomes of the panel discussion related to each question and corroborating references are presented with a summary of the panel members' main points summarized in boxes at the beginning of each section.



3 What is the role of oestrogens contained in combined oral contraceptives?


[image: Panel discussion summary on contraceptive effects in combined oral contraceptives (COCs): Progestin prevents ovulation, while estrogen stabilizes the endometrium and reduces irregular bleeding. Adequate estrogen ensures consistent bleeding patterns, enhancing user acceptability. Reliable bleeding patterns are critical as irregularities may lead to discontinuation. Trial comparisons are difficult due to varying definitions of bleeding events and cycle control.]

In a COC, the progestin component is primarily responsible for the contraceptive effect, mainly through ovulation inhibition (6, 7). The oestrogen component amplifies the progestational component's effectiveness, enhancing its ability to inhibit gonadotropin secretion and exert antifertility effects within the reproductive tract. The oestrogen also supports endometrial stability, preventing irregular shedding and undesired breakthrough bleeding, resulting in a consistent bleeding pattern (8–11).

The oestrogen-progestin equilibrium required for a regular bleeding pattern is disrupted by using an excessively low dose of ethinylestradiol (EE), as is present in the COC EE 10 µg/norethindrone acetate 1 mg. Substituting EE with 17β-estradiol (E2) or E2 valerate can also result in a less predictable bleeding pattern, likely related to the shorter half-life of E2 in comparison to the progestin (12). In contrast, replacing EE with estetrol (E4) 15 mg in combination with drospirenone (DRSP) 3 mg results most commonly in a consistent and predictable bleeding pattern (11). When estrogen is removed, as with the progestin-only pill (POP) containing DRSP 4 mg in a 24/4 regimen, high rates of unscheduled bleeding and a lack of scheduled bleeding occur as compared to combination products (11).

From a practical, user-orientated perspective, the greatest non-contraceptive advantage of combined oestrogen-progestin pills over progestin-only pills is their ability to produce a consistent, regular bleeding pattern (13). Therefore, a good reason for adding an oestrogen in a contraceptive is to enhance cycle control, users' acceptability, and product continuation (14–17). Nonetheless, comparing results across clinical trials can be challenging due to the varied definitions employed for reporting bleeding events or describing cycle control parameters (18).



4 What are key features of oestrogens contained in combined oral contraceptives in relation to contraceptive efficacy and safety?


[image: Summary of panel discussion remarks about oestrogens in COCs: effects on oestrogen receptors, interaction variations, E4 classification, impact on menstrual cycle control, and VTE risk related to EE and liver effects.]

The physiological functions of oestrogenic products are modulated by the oestrogen receptors (ER) subtypes alpha (ERα) and beta (ERβ) present in different tissues such as the breast, brain, liver, skin and epithelial and fibromuscular tissues (19). The oestrogens used in COCs all have different properties (20) (see Box 1). These properties relate to the way in which oestrogens exert their effects at their receptors which is more important than their relative amount in the pill (36).


BOX 1
Key characteristics of oestrogens currently available in COCs.

[image: Comparison table of synthetic estrogen (EE), natural oestrogen (E2), and native estrogen (E4), detailing their bioavailability, receptor affinity, metabolic effects, hormonal impacts, and environmental persistence. EE has high bioavailability and binds significantly to proteins. E2 regulates blood pressure and has low bioavailability. E4 is produced in the fetal liver, with selective activity on different receptors, and is predicted to have minimal environmental impact. The table includes references in red for each point.]

E4 activates the nuclear ERα, but it antagonizes/agonizes (mixed) the membrane ERα, in contrast to other oestrogens (20, 28). Because of this differential mechanism of action, it is classified as a Native Oestrogen with Selective Action in Tissue (NEST). The selective tissue activities of E4 are the consequence of its unique pharmacological profile (42), displaying distinct effects on different tissues which implies a limited impact on the production of liver proteins, and on haemostasis, endocrine and metabolic parameters, rendering a better safety profile compared with other oral oestrogens (28, 36, 39, 40, 42). E4 is a terminal oestrogen that does not convert into other oestrogens and has a long half-life of about 28 h (20, 36, 43). EE also has a prolonged half-life of up to 30 h (20, 44, 45) and therefore both EE and E4, with a progestin, typically offer a predictable bleeding pattern (43, 46). However, EE has been linked to an increased risk of venous thromboembolism (VTE); its dosage and the type of progestin in an EE based COC play crucial roles in modifying this risk (47). Additionally, EE significantly affects the cytochrome P450 system influencing the metabolism of other drugs (23) (see Box 2). Oral E2, with a short half-life of up to 20 h (20), requires micronization to extend its half-life, yet still it tends to result in poor cycle control (32, 45). E2 and E4 in COCs may have a lesser impact on stimulating coagulant proteins compared to EE (20) (Box 1).


BOX 2
Most important effects related to oestrogens and E4 (36, 48)
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5 How can oestrogenicity of COCs impact safety?


[image: Summary of a panel discussion about the venous thromboembolism (VTE) risk associated with combined oral contraceptives (COCs). Higher VTE risk is linked to COCs with 50 micrograms or more of estrogen, particularly mestranol or ethinylestradiol (EE). Estrogen type in contraceptives influences VTE risk, while progestin has no direct effect. E2/nomegestrol acetate shows lower VTE risk than EE/levonorgestrel. E2/dienogest shows similar VTE risk to EE/levonorgestrel. E4 15 mg combined with drospirenone (DRSP) 3 mg shows less thrombosis risk than alternatives, but lacks population data.]

Evidence suggesting that oral contraceptives were associated with an increased VTE risk appeared rapidly after they were marketed (62). VTE occurred more frequently with COCs containing more than 50 μg of oestrogen, either mestranol or EE, compared to preparations containing a lower dosage (62). However, oestrogens differ in their effects on thrombotic markers irrespective of the progestin, and newer progestins may affect the impact of oestrogens on haemostatic markers differently than older progestins (62). For instance, the combination of E4 with DRSP resulted in less pronounced alterations in thrombosis factors compared to EE 20 µg/DRSP 3 mg, and comparable or smaller effects compared to EE 30 µg/LNG 150 µg (63). Also, E2 has less of an effect than EE on thrombosis parameters (13, 20). For instance, VTE in E2 COC users has been estimated at 20 cases in 61,600 woman-years (3.2/10,000 users per year) and in EE/LNG COC users at 28 cases in 62,807 woman-years (4.5/10,000 users per year) (64).

Thrombotic marker data are encouraging but are not sufficient to fully assess VTE risk, which requires more research, in particular large scale population based studies (63). Until now, limited epidemiological evidence suggests that E2 V/dienogest (DNG) may have an estimated VTE risk similar to LNG containing COCs (65), or lower vs. EE/LNG (66) while a population-based phase 4 study of E2/nomegestrol acetate (NOMAC) revealed a notably reduced risk of VTE in comparison to EE/LNG COCs [HR: 0.31 (95% CI, 0.13–0.75)] (67). Across the full E4/DRSP clinical program (pooled phase 2 and 3 trials) one VTE case was reported and the estimated annual VTE incidence was relatively low (3.66/10,000 woman-years). This relatively low risk was also reported in a recent modelling study that used the Activated Protein C Resistance as a predictor of VTE risk (68).

Overall, COCs containing natural oestrogens may be preferable over those with synthetic oestrogens due to their lower liver impact. Currently, the clinical and real-world data regarding E2 suggest a VTE profile that may be safer than EE. This promising finding raises expectations that a similar trend may be observed with the non-synthetic oestrogen E4 when combined with DRSP. Nevertheless, definitive conclusions regarding the VTE risk await the completion of post-marketing surveillance studies (40, 63, 69).



6 What are the non-contraceptive benefits of COCs?
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Oestrogens play a vital role in the non-contraceptive benefits of COCs. Using the right oestrogen-progestin combination can alleviate symptoms and signs in various clinical scenarios, as acknowledged by the expert panel. Examples provided include menstrual-related depressive symptoms, heavy menstrual bleeding (HMB), painful periods, and irregular bleeding (70–74). Certain COCs are approved for treating these conditions (75). For example, E2 V/DNG is indicated for HMB treatment (76) and EE 20 µg/DRSP 3 mg for PMDD treatment (77).

Changes in hormone levels, whether natural or due to contraceptives, can significantly impact emotions (78). COCs with E2 may improve mental health and cognition (79–81), potentially easing depressive symptoms in PMDD (82, 83). COCs can influence libido and vaginal health (84, 85). COCs are also used to treat dermatologic conditions like hirsutism and acne due to their antiandrogenic effects (73, 74, 86–89).

Although trials suggest no direct evidence of COCs causing weight gain, patients still commonly associate their use with this outcome (90). COCs containing DRSP, however, may help prevent weight gain (91). Additionally, COCs could affect migraine frequency, especially menstruation-related migraines, with some formulations showing potential for providing relief (92, 93).

The evidence regarding the non-contraceptive effects of E4 on women's health is still at an early stage. Theoretically, due to its extended half-life and limited impact on the liver, E4 might effectively alleviate physical symptoms associated with PMS (94), such as breast tenderness, headaches, and water retention. Pre-clinical studies suggest that E4 may support vaginal health by promoting epithelial proliferation and lubrication (95, 96). Combining E4 with DRSP also seems to have minimal impact on weight gain (97, 98). There is speculation that contraceptives with natural oestrogens like E4 might be preferred by women experiencing menstrual migraines due to potentially lower cardiovascular risks compared to those containing synthetic oestrogens (92). However, further clinical data is necessary for a more comprehensive understanding of the effects of E4 on users' health, especially those effects that will require follow-up of long-term use. It is noteworthy that in combination with DRSP, E4 has demonstrated high user acceptability and satisfaction, with users expressing a willingness to continue with the contraceptive and reporting a sense of well-being (98).



7 What are the bone effects of oestrogens in COCs in adolescents and young adults?


[image: Panel discussion summary remarks on oestrogens and bone development: Oestrogens are crucial during puberty, deficiency can increase osteoporosis risk, and E4 might offer better bone loss prevention than EE, pending further research.]

Oestrogens are key regulators of bone turnover in both females and males and play a major role in longitudinal and width growth throughout puberty as well as in the regulation of bone turnover (52). Oestrogen deficiency in adolescence might increase the likelihood of osteoporosis, particularly in individuals with high baseline bone turnover (52, 99–101). Limited data exist regarding the effects of COCs containing E4 on bone tissue. E4, when compared to EE, may have a lesser impact on SHBG and androgens, with a potentially positive effect on bone development in teens (36). Initial findings suggest that E4 might be more effective in preventing bone loss and bone demineralization than other EE (36, 43, 102), but further research is necessary to confirm its efficacy.

In general, COCs are popular among adolescents for birth control, but poor adherence can result in contraceptive failure (103). Choosing the most suitable COCs among adolescents should include counselling on the non-contraceptive benefits of COC. Discussions about improvements in HMB and dysmenorrhea, cycle regularity, possibly acne, hirsutism, and premenstrual symptoms, which are all common amongst adolescents, are important (104). Additionally, information about the COC protective effect against endometrial and ovarian cancer can also be provided (104).



8 Conclusions

Oestrogens play an important role in the contraceptive efficacy, bleeding patterns, and overall tolerability/safety of COCs. Beyond contraception, oestrogens in COCs also can alleviate menstrual symptoms, have a positive impact on mood, and potentially affect bone health, and other aspects of well-being. All these properties, alongside the risk of VTE are crucial in tailoring contraceptive choices. For adolescents, discussions around adherence and bone health should also shape COC choices. Recent studies exploring E4 combined with DRSP show promising results compared to traditional formulations. However, population-based outcomes and long-term effects will only come with further research. Continuous research promises deeper insights into the nuanced effects of E4 in COCs, enabling more informed and tailored contraceptive decisions.
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Background: The introduction of female-initiated drug-delivery methods, including vaginal rings, have proven to be a promising avenue to address sexually transmitted infections and unintended pregnancies, which disproportionally affects women and girls in sub-Saharan Africa. Efficient uptake of existing and new technologies such as vaginal rings requires in depth understanding of product adherence. This remains a major challenge as data on adherence to vaginal rings from African countries is limited. In this study, we explored adherence of contraceptive vaginal ring (NuvaRing®) use in Kigali, Rwanda using a mixed methods approach.



Methods: We collected quantitative and qualitative data at multiple time points from women participating in a clinical trial exploring the safety and acceptability of either intermittent or continuous use of the NuvaRing®. Various adherence categories were used including monthly and cumulative adherence measurement. The quantitative data were analysed using R and the qualitative data were analysed using a deductive, content-analytical approach based on categories related to the quantitative adherence measures. All data were compared and triangulated.



Results: Data from 120 enrolled participants showed that self-reported adherence was high at every study visit in both study groups. At first study visit 80% of the intermittent ring users and 79.7% of the continuous ring users reported perfect adherence (assessed as “the ring was never out”). Reporting of ring expulsions and removals were highest (28.3%) at the beginning of the trial. Self-reported perfect ring adherence increased during the study and reports of ring expulsions and removals declined as familiarity with this contraceptive method increased. The percentage of women with perfect cumulative adherence was non-significantly higher in the intermittent (61.7%) than in the continuous use group (54.3%). The low rate of discrepant adherence data after triangulation (6%) is in line with the perception of the participants as adherent throughout the study.



Conclusions: Self-reported adherence in both study groups was high with removals and expulsions being within the expected product range. Comprehensive adherence data triangulation allowed for a deeper understanding of context-driven behaviour that shaped adherence patterns and challenges. Our data categorisation and triangulation approach has shown potential for implementation in future vaginal ring studies aiming to better understand and measure adherence.
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Introduction

The burden of sexually transmitted infections (STIs), including HIV, and unintended pregnancies in women living in low- and middle-income countries remains high as was highlighted by the latest UNAIDS report “In Danger” (1). In 2021, women and girls in sub-Saharan Africa accounted for 63% of all new HIV infections and had the highest proportion of unmet need (21%) for modern contraception (2, 3). Women living with HIV, or in areas with high HIV prevalence, also have higher unmet needs for family planning and reproductive health services compared to the general population (4). Published data has shown that with an increase in family planning choices, there has been an increase in contraceptive users and, the reproductive health product pipeline of female-initiated drug-delivery methods, including vaginal rings, has progressed rapidly in recent years (5–9). Some examples of newly approved methods are a long acting (12-month) segesterone acetate/ethinyl estradiol contraceptive vaginal ring, the progesterone ring Progering® for postpartum women, and vaginal rings for HIV prevention such as the monthly dapivirine ring (10–13).

Whilst increasing choice remains crucial, efficient uptake of existing and new vaginal rings requires an in-depth understanding of user preferences, and barriers and facilitators to acceptability and adherence (8, 14–20). Multipurpose prevention technologies (MPTs) targeting combination(s) of HIV, other STIs, and unintended pregnancy are currently under development. MPTs, and especially long-acting MPTs, could be a game changer for many women and may improve adherence (5, 8, 21–23). For example, studies have shown that many women perceive their risk of getting pregnant as higher than their risk of getting infected with HIV (16, 24). In addition, contraceptive use is more normalized in most countries, and less controversial to discuss, than HIV prevention use (24). However, MPTs may also present new challenges; vaginal ring use for HIV prevention has to be continuous whereas vaginal ring use for contraception has historically been intermittent with a one week break to allow for menstruation (18, 21, 23–26).

Product adherence remains a major challenge (27). The female-initiated drug-delivery research field has seen an increase in user preferences research and a broader interest in socio-, cultural- and economic factors including partner and peer influences, but research into better (qualitative) adherence measures has been limited; most researchers still rely solely on self-report whereas others have focussed on potential biomarkers (28–33). A clinical trial was conducted among Rwandan women to explore the safety and acceptability of a contraceptive vaginal ring (NuvaRing®). Women were randomized to either intermittent use or continuous use of this ring. The trial results showed that the use of the contraceptive vaginal ring was safe and reported a high acceptability in both groups (19, 34,35). However acceptability and adherence to a product are intrinsically linked and there is limited evidence on adherence to vaginal rings including contraceptive vaginal rings (28–33). In this study we aimed to better understand self-reported adherence patterns in intermittent and continuous first-time vaginal ring users to inform the future introduction of HIV prevention or MPT vaginal rings that require continuous use.



Methods


Study design

The RingPlus study was an open-label single-centre clinical trial with randomisation to either an arm of intermittent or an arm of continuous NuvaRing® use to evaluate its safety among Rwandan women (clinicaltrials.gov registration NCT01796613). The trial was conducted from June 2013 to March 2014 at the Rinda Ubuzima research site in Kigali, Rwanda, and included a comprehensive social science component to explore ring use acceptability and adherence. The study protocol, the primary safety outcomes, and the primary acceptability outcomes have been published elsewhere (19, 34–36). However, key methods are also summarized here to facilitate interpretation of the results.



Study participants

In order for women to be eligible for the study, they had to be in good physical and mental health, HIV negative, sexually active, and between 18 and 35 years old. They should not currently be using modern contraceptive methods but should be interested in, and medically eligible for, initiating hormonal contraceptive use. Exclusion criteria included currently smoking or breastfeeding, current use of antimicrobial medication, or having any medical contraindications to NuvaRing® use. All participants provided written informed consent.



Sample size

This clinical study sample size calculation was based on the primary objective to assess the pre-post changes in the vaginal microbiome. More details can be found in the protol publication (34). For the qualitative research, sample sizes was determined by when data saturation was reached.



Study procedures

Due to the differences in ring use (intermittent or continuous use), this study was an open-lable study. At enrolment, women were randomly assigned to either intermittent or continuous use of the ring based on the clinical trial database generated allocation codes. Treatment allocation was concealed until a participant has provided informed consent, was confirmed eligible, was included in the study and had inserted the CVR (34). The participants were taught how to use the ring and asked to insert their first ring in the presence of a female research nurse. If the participants felt uncomfortable for the initial insertion, a nurse or physician would help with insertion. Participants were advised to keep the ring in during menses and daily activities. They were counselled and received written instructions on how to clean and reinsert the ring in case of accidental expulsions or after purposeful removals. The total follow-up duration was a maximum of 14 weeks with a maximum of seven study visits. Intermittent users wore three rings, and continuous users wore four rings, during the study. Scheduled follow-up visits coincided with times of ring removal and/or insertion. At all ring removal visits, a physical and pelvic examination was done which included verification of the ring in situ, samples were collected, and case report forms (CRFs) and an interviewer-administered questionnaire (IAQ) were completed. Risk-reduction counselling and testing, condoms and treatment for curable STIs were offered as well as referrals for other medical conditions.



Data collection

The team used a mixed methods approach, including triangulation of quantitative and qualitative data sources on adherence during and after the study (37). Study staff administered CRFs and IAQs at enrolment before the first ring insertion and at every ring removal follow-up visit. The CRFs documented the physical and pelvic examination findings, laboratory test results, social harms, adverse events and/or concomitant medications, and data on ring use and adherence. The latter was based on a discussion with the participant using a diary card that she had completed at home [Supplementary Appendix 1: Diary card]. Diary cards were provided at each visit to document all ring removals, expulsions, as well as sexual acts and vaginal practices between visits. The IAQs included (open-ended) questions on sexual activities, menses, ring acceptability and adherence (38). During the IAQ, the team collected qualitative data to better understand the participants’ underlying behaviours and what influenced them during the study. Participants were also asked if the ring ever came out of the vagina since their last visit, with detailed follow-up questions regarding duration of and reason for each ring removal and/or expulsion, and whether the ring was cleaned and reinserted. This detailed questioning was to allow the study team to evaluate whether more expulsions and/or removals would lead to reduced adherence as mentioned in other publications (39) Participants were also asked to complete a visual self-rating adherence scale (ranging from 0% to 100%) at each study visit (Figure 1).


[image: Scale for rating adherence to contraceptive vaginal ring use from 0 to 10, with 0 as not adherent and 10 as perfectly adherent.]
FIGURE 1
The horizontal visual analogue scale (VAS) used to assess self-reported adherence.


The team collected qualitative data to better understand the participants’ underlying behaviours and what influenced them during the study. In-Depth Interviews (IDIs) with purposively selected study participants were conducted during the study and after study completion until data saturation was reached. This comprehensive data collection approach was complemented by triangulation of CRF, IAQ, and diary data at regular intervals during the study, documenting any discrepancies on comparison forms. At the last study visit, study nurses discussed all inconsistencies documented on the comparison forms with the participants using individually tailored open-ended questions. At that same last visit, anonymous ballot box questionnaires were collected for all participants. These questionnaires consisted of six questions, which included (among other things) questions about overall adherence and women's satisfaction with study participation. Data triangulation was planned in two phases based on a methodology by Pool et al. (37). Phase one consisted of comparing individual participant data from different data collection tools and clarifying discrepant results with those participants. Phase two consisted of broader, contextual triangulation, in which the results from individual participants were combined and linked to more general data emerging from the qualitative data. After study completion one FGD with purposively selected study participants was conducted to probe further into ring expulsions.



Adherence and outcome measures

The level of adherence was (semi-)quantified in multiple ways. Adherence to the ring was based on observed product use at the visits and self-reported use. Observed product use was done during the scheduled pelvic exam by a physician and the following questions was answered on the CRF “Was the ring in place at the start of the visit?” For the self-reported use, we first considered the answer to the following question on the CRF and IAQ “Since your last regularly scheduled visit, how many times was the vaginal ring out of your vagina?” The response could be a number or a separate answer stating “the ring was never out of the vagina”. The latter (the ring was never out) was defined as perfect adherence (Table 1). If the former (the answer was a number of times the ring was out), questions were asked about the last (most recent) time the ring was out first, followed by questions about the other times that the ring was out. These included questions about how the ring came out or was removed, the duration that the ring was out, and whether the ring was reinserted. These events were coded as high, mid-high, mid-low, low, and non-adherence depending on the duration (in hours) that the ring was out of the vagina since the duration the ring is out of the vagina corresponds to levels of pregnancy risk (40–42). According to the NuvaRing® user instructions, a woman is considered to be at risk of pregnancy if the ring has been out for more than three hours, therefore in the categories mid-low, low, and non-adherence, protection from pregnancy may be reduced if a (new) ring is inserted more than 3 h after expulsion or removal (40). As an example, a participant was assigned to the mid-low adherence category if she reported that the ring was out of the vagina for a duration between 3 and 12 h since the previous visit. If the ring had been out of the vagina multiple times since the last regularly scheduled visit, the longest duration out of the vagina was considered to categorize self-reported adherence.


TABLE 1 Overview of adherence measurements.

[image: Table detailing adherence categories for vaginal ring usage. It includes "Monthly ring adherence" based on duration out of the vagina, and "Monthly ring adherence (montgomery)" based on percentage usage. "Cumulative ring adherence" sections discuss total duration out. Levels range from "Perfect adherence" to "Non-adherent," with specific criteria for each level, such as exact hours or percentages.]

This type of categorization represents the rigorousness and strict follow-up of a clinical trial setting. It is less useful for assessing real-world contraceptive effectiveness or to inform public health counselling and messaging. Multiple handbooks about family planning state that levels of protection are not affected if the ring was out of the vagina for more than 48 h or less from week 1 through week 3 (40, 43–45). The study team therefore also categorized self-reported adherence data for each visit based on the percentage of whole or partial days that participants wore the ring since the last regularly scheduled visit, as developed by Montgomery et al. (41). This was done by dividing the number of days or partial days (12 h or more) that participants wore the ring by the number of days that the ring should have been worn since the previous visit (21 days). For example, a participant was classified as “80% adherent” if she reported that the ring was in the vagina for 80% of the days since the previous visit. This categorization gives a more appropriate insight into levels of self-reported adherence that matter for behaviour change interventions and are required to achieve contraceptive coverage on a population level. In addition to the measures of self-reported adherence assessed at each visit for the period between the previous and the current visit, overall cumulative ring adherence was calculated across all visits.

Cumulative adherence was added as a measurement to better understand self-reported adherence across a longer period of time (several menstrual cycles) as contraceptives are typically used for a long duration. Data suggests that some contraceptive methods (including the ring) are easier to use the longer they are used as sense of comfort, familiarity etc. increase and initial worries decrease, additionally, publications support findings that familiarity with a delivery method is correlated to preference (29). Cumulative adherence was calculated by adding all durations that the ring was out during the study to arrive at an overall duration that the ring was out (in hours). For the Montgomery adherence categorisation, this was done by dividing the number of days that the ring was worn across the duration of the study by the number of days that the ring should have been worn during the study. To evaluate the potential risk of pregnancy, women were asked whether they had had intercourse during the time that the ring was out of the vagina. Of note, these classifications make no distinction between expulsions and removals.

The self-rating adherence scale was a horizontal line of 10 cm on a piece of paper (Figure 1). Women were asked: “On a scale from 0 to 10 (0 being not adherent, 10 being perfectly adherent) how would you rate your adherence to the use of the contraceptive vaginal ring since your last visit?” and to draw a vertical line at the point reflecting their adherence perception. The distance from the left endpoint to the mark was measured in cm.



Data analysis

The quantitative data were analysed using R, version 4.1.1., and are presented in contingency tables (frequency for categorical data; median and interquartile range (IQR) for continuous data. Chi-square tests were used to compare categorical variables between study groups. The FGD and IDIs were audio-recorded, transcribed in Kinyarwanda, summarised into English, verified and uploaded into Nvivo 10. The open ended questions, the FGD and the IDIs were analysed using a deductive, content-analytical approach using a codebook based on categories related to the quantitative adherence measures. Coded data was summarised by key topics and presented to support and illustrate the quantitative findings.



Approvals

The study was approved by the Rwandan Ministry of Health and the Rwandan National Ethics Committee (approval number 481/RNEC/2013), the institutional review board of the Institute of Tropical Medicine (ITM) in Antwerp (approval number 864/13), the ethics committee of the University Hospital in Antwerp, Belgium (approval number 13/7/85) and the University of Liverpool in Liverpool, UK (approval number RETG000639IREC). The study was carried out according to the principles stated in the Declaration of Helsinki, all applicable national and international regulations, and the International Conference on Harmonization and World Health Organization Good Clinical Practice guidelines.




Results

The study team collected quantitative data for all 120 enrolled participants. One participant was lost to follow up after enrolment but the team managed to reconnect with her and complete an end of study visit. The study team collected qualitative data for 104 of the 120 participants in at least one IDI and/or FGD.


Baseline characteristics of the study population

The baseline characteristics were well-balanced between randomisation groups (Table 2; see also (19). The median age of the enrolled women was 28, 57.5% had a primary school or higher level of education, and 59.2% earned their own income. Most women were married (61.0%) or living with a steady partner (26.7%). About two thirds of the women (65.8%) had previously used a modern contraceptive method (mostly hormonal) and 38.3% had used a condom during their last sex act.


TABLE 2 Socio-demographic characteristics of all enrolled study participants (detailed per study group).

[image: A table presents baseline characteristics of participants divided into three groups: all participants (120), intermittent use (60), and continuous use (60). It includes metrics like median age, education level, marital status, contraception history, sexual activity, condom use, childbirth history, HIV worry, and income. Key points: median age is around 28 years, most have completed primary school, and many are married. Contraceptive use is predominantly hormonal. The income section reveals lower average weekly income for intermittent users. Data illustrates similarities and differences among the groups in demographic and sexual health characteristics.]



Categorising self-reported adherence


Monthly adherence

Self-reported adherence categorised by the duration (in hours) the ring was out of the vagina was high at every regular scheduled visit in both study groups (Figure 2 and Supplementary S1). Eighty percent of the intermittent users and 77.9% of the continuous users reported perfect adherence at the first scheduled study visit and this increased to 90% for both groups at the last scheduled study visit. Ten percent of the intermittent users and 13.6% of the continuous users were categorised as having high or mid-high adherence (which means they were still protected from pregnancy) at the first study visit and this decreased to 1.7% and 3.3%, respectively at the last study visit because perfect adherence increased. Of the seven intermittent users reporting high or mid-high adherence at the first scheduled study visit, six became and remained perfect adherers during the study. One woman reported perfect adherence at the second study visit but mid-high adherence at the last study visit due to ring removal because of discomfort. Of the eight continuous users reporting high or mid-high adherence at the first study visit, four became perfect adherers during the study, one was perfect adherent except for being high adherent at the third study visit. For the other three; one remained a high adherer at the second study visit and two reported respectively mid-low and low adherence at the second study visit. At the third study visit those three became perfect adherers and all remained perfect adherers till the end of the study.


[image: Line graphs depict adherence percentages to Nuvaring® over four visits, divided by adherence levels: perfect, high, mid-high, mid-low, low, and non-adherent. The left graph shows full data range; the right, an enlarged section of 0 to 10 percent. Solid lines represent continuous users, dashed lines indicate intermittent users. Perfect adherence increases from 80 to 90.6 percent, while other categories fluctuate with low and non-adherence decreasing slightly over visits.]
FIGURE 2
Self-reported ring adherence by group and by visit based on duration (in hours) that the ring was out of the vagina. Legend: Adherence categories defined below as linked to Nuvaring® efficiency data. Perfect adherence = The ring was never out of the vagina (answer to “Since your last regularly scheduled visit, how many times was the vaginal ring out of your vagina?”). High adherence = The ring was out < 1 h* outside scheduled removal visits. Mid-high adherence = The ring was out between 1 and 3 h outside scheduled removal visits. Mid-low adherence = The ring was out between 3 and 12 h outside scheduled removal visits. Low adherence = The ring was out between 12 and 24 h outside scheduled removal visits. Non-adherence = The ring was out > 24 h outside scheduled removal visits. * All hours are meant as continuous hours. The figure on the left represents all adherence data points throughout the study and the figure on the right is an enlargement of the data points between 0% and 10% to enable better visualisation of trends.


The self-reported adherence categorised by the percentage of whole or partial days participants wore the ring was also high at each visit in both study groups (Figure 3 and Supplementary S2). The majority of women in both groups were perfect adherers as described before. Using this adherence definition, 20% of the intermittent users and 18.6% of the continuous users were categorised as having good adherence (ring inserted for at least 80% of the expected 21 days) at the first study visit and this number decreased during the study to 6.7% at the last study visit as perfect adherence increased. None of these percentages were statically significant between the study groups. Adherence according to the self-rating scale was also high. In the intermittent use group, the median adherence value was 9.6 (visit 1), 9.7 (visit 2) and 9.7 (last study visit). In the continuous use group, the adherence data was 9.4 (visit 1), 9.4 (visit 2), 9.7 (visit 3) and 9.6 for the last study visit.


[image: Line graphs depicting adherence to ring insertion over several study visits. The graph on the left shows continuous and intermittent users with varying adherence levels: perfect (black), greater than or equal to eighty percent (blue), less than eighty percent (green), and less than fifty percent (yellow). Perfect adherence peaks at over ninety percent for continuous users. The graph on the right focuses on users with less than eighty percent adherence. Percentages decrease over time for blue lines, while green and yellow lines remain close to zero. Legends differentiate continuous from intermittent users.]
FIGURE 3
Self-reported ring adherence by study group and by visit based on proportion of whole or partial days that participants wore the ring. Legend: Adherence categories defined below as linked to Nuvaring® efficiency data. Perfect adherence = The ring was never out of the vagina (answer to “Since your last regularly scheduled visit, how many times was the vaginal ring out of your vagina?”). High adherence = The ring was inserted > or equal to 80% of 21 days. Mid adherence = The ring was inserted < 80% of 21 days. Low adherence = The ring was inserted < 50% of 21 days. The figure on the left represents all adherence data points throughout the study and the figure on the right is an enlargement of the data points between 0% and 20% to enable better visualisation of trends.




Cumulative adherence

Of the 120 participants enrolled, 119 had self-reported adherence data available for each of the three/four scheduled study visits and were included in the assessment of cumulative adherence. The percentage of women with perfect cumulative adherence was non-significantly higher in the intermittent use group (61.7%) than in the continuous use group (54.3%) (Table 3). However, 23.3% of the intermittent users and 23.8% of the continuous users were at risk of getting pregnant at some point during the study period based on their reported adherence levels based on the number of hours that the ring was out of the vagina. The percentages of women with 80%–100% cumulative adherence based on the percentage of days that the ring was inserted were 93.4% and 96.7% for intermittent vs. continuous use, and only 6.6% and 3.3%, respectively, were considered non-adherent. None of the women became pregnant during the study. For the last study visit we also collected self-rating adherence data on the ballot box questionnaire for all participants. This was done anonymously so the data represents both study groups together. For the question: “Over the course of the study, was the ring out for more than three hours at any time (not considering the clinic visits or ring free periods)?” a total of 33 women ticked “YES”. This amounts to 27.5% of the participants, similar to the cumulative adherence data based on hours that the ring was out of the vagina.


TABLE 3 Cumulative ring adherence per group.

[image: Table comparing adherence in an intermittent use group and a continuous use group across various adherence categories. For "Perfect adherence" (ring never out), 61.7% of participants in the intermittent use group and 54.3% in the continuous use group were recorded. "High adherence" shows 5.0% for intermittent use and 15.3% for continuous use (ring out less than 1 hour). For "Non-adherent" (ring out over 24 hours), intermittent use had 8.3% and continuous use had 8.5%. Similar categories are shown for cumulative days with respective percentages. Footnotes describe study duration and unknown values for certain categories.]



Removals and expulsions

During the course of the study, 23 intermittent users (16.1%) reported 21 ring expulsions and eight ring removals out of a total of 180 ring insertions in that group, and 27 continuous users (17.3%) reported 36 ring expulsions and five ring removals out of a total of 237 ring insertions. Reporting of ring expulsions and removals were highest at the beginning of the trial and declined during the study (Figure 4). The most frequent event associated with vaginal ring expulsion in the intermittent users was defecation and urination, which were associated with 28.6% of expulsions (n = 11 and n = 14, respectively; Supplementary S3). The most common reason for ring removal was discomfort/pain experienced by the participant or her partner (n = 5). Three rings were removed at the request of the male partner. There was no statistical difference between both study groups in terms of percentage of expulsions (p = 0.372) or removals (p = 0.283).


[image: Line graph showing changes in counts of continuous and intermittent users across four study visits. Continuous users decrease from 14 to 6, with expulsions and removals shown. Intermittent users remain at 7, with fluctuations due to expulsions and removals.]
FIGURE 4
Self-reported ring removals and expulsions by study group and visit. Legend: Count = The number of times the ring was removed or expelled between two study visits. For example for study visit 1, the number of times the ring was removed or expelled since the enrolment visit. For study visit 2, the number of times the ring was removed or expelled since study visit 1, et.


The intermittent users who reported ring removals or expulsions reported to have re-inserted the ring themselves 12 times (41.4%), and the ring was reinserted by clinic staff twice (6.9%) (Supplementary S3). The ring was rinsed with water 37.9% of the time, no one used soap as instructed. In the continuous user group, the ring was reinserted by the participants themselves 25 times (60.9%) and not reinserted by clinic staff. Half of the time (51.2%) the ring was rinsed with water, no one used soap. Although the majority of women did not engage in intercourse without the ring, one woman in the intermittent use group and nine in the continuous use group had sexual intercourse without the ring but all, except four in the continuous use group, used a condom.




Perceptions of adherence

When probing about how women defined adherence in our pre-trial IDIs, most of the women put a lot of weight on being compliant with study procedures which included coming on the right day and at the right time for the scheduled appointments.


P: “Adherence is fulfilling the program you have with someone or to do something that you have planned to do and you do it on time.” (29, married, 2 children)




P: “Adherence is like you have an appointment somewhere and you go there.”




P: “It is like you respect something, if they give you an appointment, you come on the time they gave you, don't miss the appointment.” (35, married, 1 child)



This finding was addressed by repeating how the study team defined adherence when subsequent questions were asked during the trial and at study end. On the last study visit we asked the following open-ended question: “How would you describe your adherence to the ring over the entire study?” Not a single woman (except the person who was lost to follow-up) stated that they had problems. The woman who was lost to follow-up came back for a last ring visit; she told the team that she stopped using the ring because she had not wanted to disclose her ring use to her partner. Almost half of the participants thought their adherence was perfect (n = 54).


Participant (P): “My adherence over the entire study was perfect, both myself and husband have liked the ring and would like to continue using it.” (29, not legally married, 2 children)



The representation of the participants as being perfectly adherent was supported by additional insights provided by the IDIs.


P: “I would give myself 10/10.




Moderator (M): “10/10 meaning that you would adhere to all programs, isn't what you told me that participation is? Adhering to all programs?”




P: “Yes.” (29, married, 4 children)



Eventhough the study team clarified our understanding of “adherence” at several time points during the study, we still found that several women stressed the fact that they were responsible in following all study procedures and appointments given (n = 51) and had provided accurate information during the study.


P: “My adherence to the ring over the entire study was perfect, I managed to use the ring correctly as instructed and all information that I have given for the ring are true.” (21, not legally married, 1 child)




P: “I have liked the ring from the beginning that’s why I said that it was my responsibility to use it well as instructed and I have made it.” (33, not legally married, 3 children)





Triangulated data

A first phase of triangulation where data from different data collection tools were compared showed that 15 intermittent users provided discrepant reports on the CRF vs. the IAQ at 15/180 (8.33%) of all scheduled visits and nine continuous users at 10/240 (4.17%) of scheduled visits (Table 4). One participant reported discrepancies at two different visits. All discrepancies consisted of participants mentioning the ring was not out on the CRF but stating the ring was out (including answering all follow-up questions) on the IAQ. These inconsistencies were resolved internally by the study team based on the assumption that the IAQs provided more accurate information as the forms were less standardized and more extensive with in-depth follow-up questions about ring removals and expulsions. Additionally, more time was allocated to completion of the IAQ which was conducted by the study nurses whereas the CRFs where completed by the study physicians.

According to the IAQ data, 12 women in the intermittent use group and 14 women in the continuous use group (a total of 26 women) reported expulsions and/or removals longer than 3 h. These results indicate that seven women who ticked ‘YES” on the ballot box, did not report the ring being out for more than three hours on the IAQ (Table 4). On the ballot box form, we also asked participants to self-rate their overall adherence throughout the trial on the self-rating scale. The median self-reported adherence value was 9.6 (five missing values). Two women scored themselves below 5, two below 7, three 8.8, and 108 (90%) between 9 and 10.

When we compared these findings (self-rated adherence scale results) to other self-reported adherence data collected through the IAQs and CRFs across study visits, we found 21 participants with inconsistent data of which 9 findings related to inconsistent adherence data and addressed these in the comparison forms. One example is of a participant who stated that she had been perfectly adherent throughout the study. However, she marked her adherence on the self-rating scale as 7.3 (visit 1), 6.2 (visit 2) and 9.8 (last study visit). We asked the participant to explain in her own words about her ring use experience and adherence over the entire trial. She answered:


P: “I found that there are no negative effects of using the ring, it is easy to wear the ring, I did not feel it during my routine activities, I did not get any discomfort from ring. I respected all instructions & appointments so, no bad experience I got from using ring.” (33, married, 3 children)




TABLE 4 Overview of discrepant adherence results across entire study duration.

[image: Table comparing discrepancies between case report forms and interviewer-administered questionnaires for two study groups. Group A had 25 discrepancies (5.95%), and Group B had 15 discrepancies (8.33%). A second section shows data with ballot box discrepancies: 7 in total (5.83%) for Group A&B. Details include specific visits, with notes on actions like flushing items down the toilet.]

When we probed further about the marking of the adherence scales, she told the team that she had included adherence with study procedures in her overall adherence assessment, such as the time (of day) that she had completed the diary card and whether she had made mistakes (overwriting) on the forms. This is in line with our prior mention about adherence being understood as adherence with all study procedures despite acknowledging this challenge early on.

Even though the diary card was not considered a data collection tool but rather a support for the participants to minimize recall bias when answering the IAQ at their scheduled visits, the team did revise them and documented any inconsistencies found between the IAQ and the diary card. We probed about this during the comparison form discussions, and participants had reasonable explanations revealing most of the inconsistencies were around a misunderstanding of the diary card completion instructions.

At study completion, the team proceeded with the second phase of the broader triangulation where all available self-reported adherence data was analysed across the entire study. By doing so, the team noticed very similar, almost identical responses given by different participants for some ring expulsions; the ring being flushed down the toilet due to defecation and women coming back to the clinic for a new ring to be inserted. We found potential links between most of these participants, either they were living in the same house or in the same neighbourhood, or had been invited on the same day and hence had spent time together in the waiting area. After deliberation, the team decided to invite those women for a focus group discussion to delicately probe into possible explanations. Not only were the answers too similar but the number of expulsions was exceeding what would have been expected based on the available Nuvaring® leaflet expulsion data. We shared with the women what we had found in the data, the importance of accurate data collection in research, and explained these results were not in line with other findings. We explained the participants were selected due to their ring expulsions experiences and we wanted to better understand what had happened. Women shared that the ring would come out mainly because of either not paying attention or because of illness.


P: “My ring came out, but I felt that it was coming out, I had diarrhoea, but if I was paying attention, I would save it and get it before it fall down.” (FGD 15feb2014)



The participants stressed that they thought that the design of the ring was not problematic.


P: “You cannot blame this ring for anything, it is a nice method of contraception, I give an example of mine, I tried all other FP methods, and I failed due to side effects…” (FGD 15feb2014)



We shared with the participants that ring expulsion rates in this study were higher than we had anticipated based on data from other studies and we wanted to know if the participants had heard of women coming to the clinic for unnecessary unscheduled visits to obtain a new ring. Whilst most of the discussions centred around “other” women, and the gossip they heard in the waiting area, some women did confess to providing false information and did express their regret about that (although in a general sense not specific to ring expulsions).


P: “Shame on us, shame on us to give bad information!” (FGD 15Feb2014)



One of them expressed regret of not having given the correct information by saying:


P: “Yoooo, shame on us by giving false information! Is it too late, can't you hold a bit to give out the report and we start from zero? So that we will give you the new information? This ring has no problem, it is just us who…” (FGD 15Feb2014) Silence, she looked down, seemed to hide something else she wanted to say.



We asked all participants who did not reinsert their rings during the study due to flushing it down the toilet or dropping it on a dirty surface/place if they were willing to be part of a FGD to provide more information. For the intermittent use group, seven participants were invited and for the continuous use group, eight participants were invited; total n = 15 or 12.6% of study population. We did not invite the participant who was lost to follow-up as she had already explained at her last study visit that she was not completely honest about the reasons for flushing her ring down the toilet. Six participants (40% of invited women) came for the FGD, and we asked these women if they wanted to come back afterwards to discuss some issues further with the team. Four of them came (about 25% of all invited women) and some even brought back the “lost” ring and admitted to having provided false information. We learned from the informal discussions at these extra visits that some women came for unnecessary unscheduled visits to receive transport reimbursement, and not because they had actually lost their ring, or because they wanted additional rings for future use or to give to others.




Discussion

Self-reported ring adherence at each study visit was high across the two study groups with around 80% of participants reporting perfect adherence at the first study visit increasing to around 90% at the last study visit. These findings are in line with previous studies showing very similar data on self-reported adherence to the Nuvaring® with adherence ranging from 80% to 91% as well as more recent data of 92% self-reported adherence to novel multidrug vaginal rings (46–48). Of interest is that self-reported adherence was not significantly different between the two study groups indicating that continuous users did not seem to have more adherence challenges. Unfortunately the reliability of self reported data on contraceptive adherence is often questioned although no golden standard is currently available (49, 50). Literature on self-reported adherence measurements indicates general over-reporting of adherence due to social desirability bias and overreporting is also linked to socio-demographic variables such as age and social determinants such as relationship dynamics (26, 47, 51–53). As our study findings rely on participant self-report, similar limitations should be highlighted in terms of social desirability and recall bias. Additionally, researchers assume that clinical trial patterns differ from “real world” behaviours and that adherence in clinical trials usually is as good or greater than “real life” adherence (16, 18, 23, 54, 55).

Based on prior research and literature on over-reporting, the team tried to minimize incorrect reporting by developing a robust study design including triangulation, appropriate counselling, and support tools like diary cards (56–58). Our triangulated study results suggest a low discrepancy rate overall. However, the team did find some overreporting of expulsions/removals fuelled by socio-economic motivators, and underreporting of adherence due to the widely held perception that adherence includes adherence to all study procedures. However, both of these led to underreporting of ring use adherence as opposed to overreporting. Based on the collected data and our extensive triangulation, over-reporting of adherence seems a less important challenge in our study population than previously assumed. Whilst some previous cited publications indicate a tendency to over-report adherence, other studies using adherence biomarkers like Chen et al. (2015) report good correlation between self-report and residual drugs levels in returned vaginal rings (59). Our findings indicate that behaviour and reporting related to adherence are complex and do not always lead to over-reporting of good adherence or “perfect” use in a clinical trial setting.

Perfect self-reported cumulative adherence across the entire study period was 61.7% for intermittent users and 54.3% for continuous users. These results show that whilst a large group of women were perfectly adherent at each visit, not all of these women were perfectly adherent for each single visit throughout the study. This in itself is not unexpected as potential for expulsions and/or removals will increase with longer duration of contraceptive use but it does indicate that eventhough most published data indicates that adherence seems to increase with ring use, maintaining “perfect use” over a longer period of time is challenging in our population (27, 47)

Interestingly, even with periods of the ring being out, participants still represented themselves as being perfectly adherent. As opposed to our findings on underreporting of perfect adherence, this finding of perceived good adherence is in line with a vast majority of other publications echoing the idea of being a responsible, good study participant, highlighting the participant's moral integrity framed within determining social and contextual factors (24, 54, 58–60). In his publication “Adherence and the Lie in a HIV Prevention Clinical Trial”, Stadler et al. argued for a more nuanced perception of perceiving non-adherent participants not solely as liars or purposely deceiving the study team but as actors in something far more complex, impacted by the context of structural factors like poverty, social inequalities and limited or inequitable health care systems (54, 60, 61). Equally important to note, is that imperfect adherence does not always equal increased risk of pregnancy.

Whilst the Nuvaring® manufacturer's instructions indicate a higher risk of pregnancy if the ring is out of the vagina for a single time for three hours or more, other user instructions such as Planned Parenthood, WHO or the Center for Disease Control refer to increased risk after 48 h of the ring being out or in case of the Sexual Health Victoria website 24 h (during the first three weeks of use) (40, 43–45). Based on the Nuvaring® leaflet instructions, our data indicates that 21.6% of the intermittent users and 23.8% of the continuous users were at risk of getting pregnant during the study period. None of our participants became pregnant during the study which could indicate the Nuvaring® manufacturers user instructions might be conservative estimates. However only four women in the continuous use group had completely unprotected sexual intercourse without the ring and without a condom. These low numbers might be partly explained by the counselling, testing and treatment, and free condoms participants received in the study. In real word settings, especially for women in stable relationships, condom use might differ (62).

Finally, we experienced that throughout the study the nurses developed a different rapport and a deeper relationship with the study participants as compared to the study physicians. This was highlighted on several occasions where the participants confided to the study nurses about challenges they were facing in daily life which were not asked about in the context of our study as well as the nurses trying to help the participants on different occasions with problems outside of the research centre's remit. The impact of staff characteristics and attitudes on honest reporting has been mentioned by other researchers like Van der Straten et al. and Montgomery et al. who stated that: “There was no clear consensus about many of these issues, though participants often preferred female staff and those who were “nice” and not rushed or harsh” (16, 54). Interestingly Stadler's research also showed that the deeper relationship developed with the study nurses led to increased desirability bias where the participants did not want to disappoint the study nurses (61). When reviewing the triangulated self-reported adherence data, inconsistencies were found between the CRF, the IAQ (the self-rating adherence VAS) and the diary cards. Although some researchers like Toley et al. state that responses collected at the last study visit are more honest or accurate (42), there is no general consensus, and more recently researchers like Mensch et al. have found that disclosure of non-adherence did not increase at last visit compared to adherence reporting throughout the study (51). Our study team's view was that whether non-adherence reporting would increase or not, they did not want to jeopardize the rapport developed with the participants or risk losing their trust, and hence avoiding any change in reporting due to an increase in desirability bias or loss of trust. Therefore, they did not address inconsistencies whilst the study was ongoing but they addressed them at the last study visit using individual comparison forms once all data collection was completed.

When asked about internal discrepancies between the IAQ answers including open-ended questions and the self-rating adherence VAS, it became clear that the concept of adherence had different meanings to different participants. Even though the study team had piloted the concept of adherence during data collection tool development, the participants shared different conceptualizations of “consistent use” and “adherence” as has been reported by several other researchers including Montgomery et al. (26). Additionally, the same adherence levels were assessed differently by different participants as also noted by Mensch et al. reporting that in HIV trials, “the question asking participants to rate their ability to keep the vaginal ring inserted as instructed is subject to varying interpretations such that the same level of adherence might be assessed differently by different participant.” (55). The study team decided to report the data as was shared by the participants during the study. Development of adherence biomarkers or other biological/surrogate markers has progressed, and whilst they provide crucial data on product (non)use, all remain user dependent to a degree and do not asses or clarify adherence and behaviour patterns (17, 59). Context specific, simple adherence measures and data collection procedures should remain priorities because they provide a deeper understanding of context-driven behaviour that shapes adherence patterns and challenges (17, 49, 56–58, 61–62). Our findings highlight the importance of in-depth qualitative work in parallel with the development of more accurate biomarkers for adherence measurements.



Conclusion

Self-reported adherence to the Nuvaring® over the entire study duration was high in both the intermittent and continuous first-time vaginal ring users. Rwandan policy makers should consider the Nuvaring® as a valuable addition to the current family planning package. In this manuscript, we highlight the importance of having a well-designed study and we demonstrate that using mixed methods and triangulation in particular allows for better understanding of adherence and the possibility of addressing inconsistencies in an appropriate and relevant manner. Despite advances in the development of biomarkers and other biological/surrogate markers in contraception and HIV prevention research, self-reported adherence measures will always play a crucial role. Research into context specific, simple adherence measures remains important to the ongoing development of the pipeline of new female-initiated drug-delivery methods. Future ring adherence studies might opt for a more pragmatic design including a strong qualitative component with our data categorisation and triangulation approach to better account for real-world non-adherence.



Limitations

This manuscript focusses on adherence measurements and adherence data captured in the Ring Plus study. The importance of broader socio-cultural and structural factors that influence adherence, eventhough very important, are outside of the scope of this manuscript. Our study findings rely on participant self-report and as such are prone to social desirability and recall bias. The study team mitigated this through a robust study design but it is not possible to eliminate all biases completely and should therefore be mentioned as a limitation.
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Background: The use of long-acting contraceptives is a common health challenge in Ethiopia. Therefore, the current study aimed to assess the determinants of using long-acting contraceptive hot spots in Ethiopia using data from the Ethiopian Mini Demographic and Health Survey for 2019.



Methods: This study used data from the Ethiopia Mini Demographic and Health Survey 2019 and included a total weighted sample of 8,885 women in the analysis. The geographical variation of long-acting contraceptive usage was initially observed using hot spot analysis. Arc GIS version 10.7 was used for geographically weighted regression. Ordinarily, least squares regression was performed to identify predictors that explain the geographical variation in the use of long-acting contraceptives. Geographic weighted regression was used to predict the hot spot area of long-acting contraceptive methods.



Results: The overall prevalence of long-acting contraceptive utilization use was 6.9% (95% confidence interval: 6.4–7.45). Most of the statistically significant hot spots for long-acting contraceptives were found in lactated areas of the Oromia part of Amhara and Dire Dawa. Primary education, followers of the Muslim religion, marital status, and women with >4 children were the determinants of spatial variation use of hot spot areas for long-acting contraceptive methods.



Conclusions: A detailed map of long-acting contraceptive use hot spots and their determinants will enable decisions to target their sociodemographic-related predictors of women.
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Introduction

The long-acting contraceptive (LAC) method is among the most suitable and effective modern contraceptive methods that can prevent pregnancy and save money for families and the country as a whole (1). Long-acting contraceptives can be reversible or non-reversible. The reversible type of contraceptive can be hormonal (implants that prevent pregnancy for 3–5 years) and non-hormonal [an intrauterine device (IUD) that prevents pregnancy for 12 years]. The permanent type of contraceptive (vasectomy/sterilization of the man and tubal ligation of the woman) can prevent pregnancy for life (1).

In addition to the prevention of pregnancy, contraceptives have other uses, such as for adjusting the menstrual cycle, controlling premenstrual mood disturbances, and preventing endometrial cancer (1–3).

In developing countries, approximately 214 million women of reproductive age lack access to modern contraception techniques, including LAC methods. As a result, nearly half of pregnancies are unintended (4). In addition, one in three unwanted pregnancies is the consequence of contraceptive failure, which is more common with traditional and short-acting techniques than with long-acting ones (5).

Ethiopia is one of the countries with the fastest population growth, next to Nigeria (6). According to evidence from the Ethiopia Demographic Health Survey (EDHS) of 2016, 22% of women still lack access to contraceptive methods (7). Providing appropriate, accessible, and inexpensive contraceptive options is crucial to prevent unwanted pregnancies and help families achieve their desired health goals (5). Globally, 64% of women of reproductive age used different methods of contraception, of which approximately 45.2% of women in developed countries used long-acting contraceptive methods. Of them, 5.1% were in sub-Saharan Africa (8, 9). In Ethiopia, most women of reproductive age used short-acting contraceptive methods and only 10% of the women used LACs (10, 11).

To expand the lack of access to contraceptive methods, the Ethiopian Ministry of Health must plan to distribute LAC to prevent unintended pregnancy at all healthcare levels (12). Despite these attempts to increase contraceptive utilization, there was still a low level of contraceptive utilization (11).

Studies conducted on long-acting contraceptives in Ethiopia showed the simple prevalence of the utilization of long-acting contraceptives and its associated factors. As research evidence, the age of the women (13, 14), marital status, level of education (15, 16), wealth index (16, 17), number of children (18–20), and residency were factors in the use of long-acting contraceptives (17, 21). Studies were conducted on the geographical variation of modern contraceptives among reproductive age groups using data from the 2019 EDHS (22, 23). However, no studies were conducted on the determinants of long-acting contraceptive utilization hot spot analysis using 2019 mini-EDHS data applying geographic weight regression. Therefore, the current study aimed to assess the determinants of the utilization of long-acting contraceptive hot spot analysis in Ethiopia using 2019 mini-EDHS data.



Methods


Study setting, data source, and study period

The study was carried out in Ethiopia, which is located in the Horn of Africa, 3° to 14° N and 33° to 48° E. The Ethiopia Mini Demographic Health Survey (EMDHS) 2019 data were used as a data source for this study (24). According to EMDHS 2019, there are nine administrative regions [Tigray, Afar, Amhara, Oromia, Benishangul-Gumuz, Gambela, Southern Nations, Nationalities and People's Region (SNNPR), Harari, and Somoli] and two city administrations (Addis Ababa and Dire Dawa). EMDHS 2019 was the second mini-demographic survey conducted in Ethiopia. The sample was stratified into two stages and selected. A total of 305 cluster census enumeration areas (EA) stratified into urban and rural (93 urban and 212 rural) areas were selected (Figure 1).


[image: Flowchart detailing the selection process for a study. It begins with 305 cluster census areas, divided into 93 urban and 212 rural. From these areas, 9,885 households were chosen, leading to interviews with 9,101 reproductive-age women. Pregnant women (784) and those who had not resumed sexual intercourse by the survey time were excluded. The final group consisted of women of reproductive age (15-49) who had never had sex or were not pregnant, totaling 8,885 participants.]
FIGURE 1
The flow chart of women using LAC.




Study population, eligibility criteria, and study period

The study was carried out between 21 March 2019 and 28 June 2019. All women of reproductive age in their late 20s were the source population, while those selected reproductive-age women who were in their late 20s were the study population. All women of reproductive age in the selected area were included in the study, while women who had never had sex and pregnant women were excluded.



Sampling procedures

In total, 8,885 women were included in the study. The dataset used to analyze this manuscript was an individual record (IR). The detailed sampling procedure is illustrated in the 2019 EMDHS report.



Study variables


Dependent variable

The dependent variable of this study was the use of one of the long-acting contraceptives (used/not used) (25).



Independent variables

The individual-level factors included were age, marital status, religion, educational status, wealth index, number of living children, and age at first birth, while community-level factors included community wealth index, residency, region, and community education (26, 27).




Operational definition


Long-acting contraceptive method

Women who are considered to be using long-acting contraceptives use one of the following long-acting contraceptive methods: IUD, implants, and male/female sterilization (25).



Community wealth index

The community wealth index is calculated by generating the combined wealth index with its cluster number. Then, it was leveled as high community poverty and low community poverty by computing the median of the proportion (0.2777778) of the wealth index of women.



Community education level

The educational level of the participants that is considered a high-level educational status of the community is generated using the media proportion of the highest educational status (0.9220659) of the participants.




Data management and analysis

Microsoft Excel was used to clean up the data. The data were further processed, cleaned, recoded, and analyzed using STATA version 14/MP. Before spatial analysis, the sample waiting for the outcome variable and the explanatory variable was performed to ensure the representativeness of the DHS data sample and to obtain reliable estimates and standard errors (28). Descriptive data were analyzed using STATA and presented in tables to describe the use of long-acting contraceptives by sociodemographic factors and maternal characteristics. STATA version 14/MP and Arc GIS v.10.8 were used for the data analysis.



Spatial analysis

The spatial autocorrelation of Global Moran's I measure was computed to assess the spatial heterogeneity of the use of long-acting contraceptives. Moran's I values close to negative 1 indicate dispersed, close to positive clustered, and 0 values indicate random use of long-acting contraceptives (29). A significant statistical Moran I value (p < 0.05) led to the rejection of the null hypothesis, which indicated the presence of spatial autocorrelation. The hot spot analysis (Getis–Ord statistics) of the z scores with significant p-values gave the characteristics with hot spot or cold spot values for the clusters. The Getis–Ord statistic z score near zero indicates that there is no clustering, the positive z score indicates a cluster of high value (hot spot), and the negative z score indicates a cluster of low value (cold spot) (30).



Spatial regression

Ordinary least squares (OLS) regression is a global statistical model that uses a single equation to estimate the relation between the outcome and explanatory variables. The equation is given as γi=βi+Σk=1pβkxik+εi where i = 1, 2, … n, β0, β1, β3, …, βP are the model parameters, Yi is the outcome variable for the observation i, xik is the explanatory variable, and ℰ1, ℰ2, ℰ3, …, ℰn are the error term/residuals with zero mean and with homogenous variance σ2.

After identifying long-acting contraceptive hot spots, spatial regression modeling was performed to identify predictors of spatial patterns of long-acting contraceptives. The ordinary least squares finding is only reliable if the regression model satisfies all the assumptions that are required by this method (31). All OLS assumptions, such as multicollinearity using the variance inflation factor (VIF), the Koenker test for non-stationarity, Moran's I statistics for residual spatial autocorrelation, and statistically non-significant Jarque–Bera statistics for model bias, were checked before preceding the geographically weighted regression (GWR).

GWR is a local statistical regression model that assumes cluster variation (non-stationarity) in the relationship or heterogeneity in the relationship between the dependent and independent variables in different cluster areas. In contrast, OLS fits a single linear static equation to all data in the study area, while GWR enables an equation for each enumeration clustered area (32, 33). Therefore, the GWR coefficient assumes various values for each cluster. The coefficients were associated with each explanatory variable in the maps that were generated using the GWR. The equation of GWR was given as γi=β0(uivi)+∑k=1p⁡βk(ui,vi)xik+E, where γi is the observation’s response γ, (uivi) are the geographical points of latitude and altitude, βk(uivi) (k = 0, 1, 2, …, p)p is the unknown function of geographic location (uivi), Xik is the explanatory variable at location uivi, i = 1. 2, 3, …, n, and Ei is an error terms with zero mean and homogenous variance. To minimize potential confounders’ variable with p-value > 0.2 in OLS had to be excluded for GWR analysis.



Ethical approval

Permission to access the data was obtained from a Demographic Health Survey (DHS) through an online request at https://dhsprogram.com/data/available-datasets.cfm. The data used for this study were freely available on request online. This study was based on secondary data from the EDHS, and we obtained a permission letter from the main Demographic Health Survey.




Results

Among the total study participants, the majority (95.05%) of Muslim women did not use long-acting contraceptives. Among women who had not used long-acting contraceptives, the majority (98.59% and 94.18%) were not married and had no educational level, respectively. The age of respondents at first delivery (98.2%) and participants who have no living children (90.31%) did not use log-acting contraceptive methods (Table 1).


TABLE 1 The weighted proportion of sociodemographic factors in the use of long-acting contraceptive methods (n = 8,885).

[image: A table presents data on the utilization of long-acting contraceptives across various variables: religion, marital status, educational level, age at first birth, wealth status, and number of living children. For each category within these variables, the number and percentage of users and non-users are listed. The total number of participants is also provided for each category.]

Table 2 illustrates the weighted proportion of long-acting contraceptive use according to region and place of residence. Among women who had not used long-acting contraceptives, 93.4% were rural residents of the country. Similarly, most of the participants (99.52%) in the Somali region and 96.7% in the far region do not use the long-acting contraceptive method (Table 2). The overall prevalence of long-acting contraceptive use was 6.9% (95% confidence interval: 6.4–7.45).


TABLE 2 The weighted proportion of long-acting contraceptive use by place of residence and region, EMDHS 2019.

[image: Table showing the utilization of long-acting contraceptives by residency and region. Urban areas have 7.60% usage, rural 6.64%. By region, Tigray has the highest usage at 10.97%, and Somali the lowest at 0.48%. The p-value indicates statistical significance at less than 0.01.]


Spatial autocorrelation and significant hot spots of long-acting contraceptive utilization

The spatial autocorrelation analysis showed a significant spatial autocorrelation of the use of long-acting contraceptives throughout the country with the Global Moran I value of 1.19 (p-value < 0.01) (Figure 2).


[image: Bell curve diagram illustrating a significance test with labeled regions for significant and random data. Moran's Index is 1.194667, z-score is 21.184573, and p-value is 0.000000. The curve shows significance levels with corresponding p-value and critical value ranges. Three inset maps depict spatial patterns: dispersed, random, and clustered, with the clustered map highlighted.]
FIGURE 2
The global spatial autocorrelation analysis of LAC usage among women aged 15–49 years in Ethiopia, EMDHS 2019.


The significant hot spots for long-acting contraceptive use were lactated in the Oromia part of Amhara, Dire Dawa, and SNNPR (Figure 3).


[image: Map of Ethiopia showing hot and cold spots for long-acting contraceptive use with varying confidence levels: red for hot spots and blue for cold spots. Regions like Tigray and Amhara have cold spots, while regions such as Oromia and Dire Dawa have hot spots. A legend details confidence levels and a compass rose and scale bar are included. Data is sourced from the 2019 Ethiopia mini-demographic health survey.]
FIGURE 3
The Getis–Ord Gi statistical analysis of LAC usage hot spots among women aged 15–49 years in Ethiopia, EMDHS 2019.




Factors affecting the spatial variation of LAC utilization

The result of the OLS model showed that 16% of the variation in LAC utilization (adjusted R2 = 0.16) was explained by the model and met all assumptions of the OLS statistical model (34). There was no multicollinearity between the independent variables, that is, the VIF was less than 10. The Koenker test for non-stationarity was statistically significant (p-value < 0.01); therefore, it is recommended to perform a geographical weight regression. Since the Jarque–Bera statistic was non-significant (p-value > 0.01), the residual was assumed to be normally distributed. Furthermore, the combined Wald statistic was statistically significant (p-value < 0.01), which indicates that the overall model was significant. As a result of the meeting of all the OLS assumptions, GWR had to be run to obtain the local coefficient of explanatory variables of the hot spot areas (Table 3).


TABLE 3 Model summary of OLS for significant variables of LAC utilization in Ethiopia, EMDHS 2019.

[image: OLS diagnostics table showing various statistics: 202 observations, AIC of 1,395.28, Multiple R² of 0.17, and Adjusted R² of 0.16. Joint F-statistic is 4.74 with a probability of 0.000025, Joint Wald statistic is 41.01 with a probability of 0.000002, Koenker BP statistic is 22.13 with a probability of 0.004670, Jarque–Bera statistic is 84.52 with a probability of 0.08. Values marked with an asterisk are statistically significant at p < 0.05.]

The proportion of followers of the Muslim religion, mothers with a primary education, married women, and women with >4 children had a significant influence on the distribution of the use of LAC. A unit increase for respondents with a primary education and marital status increases the use of long-acting contraceptives by 0.122 and 0.16, respectively. However, there was a unit decrease in followers of the Muslim religion and women with >4 children by −0.047 and −0.09 in the use of LACs, respectively (Table 4).


TABLE 4 Analysis results of OLS for LAC utilization in Ethiopia, EMDHS 2019.

[image: A table displays statistical data with variables including intercept, Muslim religion, mother with primary education, married status, and women having more than four children. Columns show coefficient, standard error, t-statistics, probability, robust standard error, robust t-statistics, robust probability, and VIF values. Values vary across variables, indicating different statistical impacts and significance levels.]



Geographical weighted regression analysis

The OLS statistical regression model showed the LAC factors in the geographical hot spot area. However, it was a global model that showed that the relationship between each explanatory variable and LAC is stationary in the study area. The results of the GWR indicated that there was a significant improvement compared to OLS. In Table 4, the adjusted R2 (0.16) and Akaike's Information Criterion (AIC) (1,395.28) obtained in OLS were increased in GWR to 0.17 and 1,394.93, respectively. Based on this analysis, the GWR result is better than the result generated using the OLS model (Table 5).


TABLE 5 Analysis result of significant explanatory variables using the GWR model for LAC in Ethiopia, EMDHS 2019.

[image: Table displaying statistical measures for explanatory variables related to women with primary education, Muslim religion, richest wealth quartiles, having more than four children. Residual squares: 10,428.71, Effective number: 12.20, Sigma: 7.41, AIC: 1,394.93, Multiple R-squared: 0.18, Adjusted R-squared: 0.17.]

The GWR analysis results showed that the explanatory variables were weak and had a strong relationship with the use of LAC.

Figures 4–7 show that the proportion of explanatory variables of LAC in the geographical areas was strong and weak predictors. The geographical area with clustered red points indicates the largest coefficient of the predictors and strong predictors in the hot spot areas in the use of long-acting contraceptives. Therefore, the largest coefficient of the predictor in the hot spot areas indicates a strong predictor in the use of LAC. Women who were married had strong and positive predictors of LAC. As the proportion of women who were married increased, the incidence of LAC usage in Tigray, Amhara, Benishangul-Gumuz, and parts of Afar increased (Figure 4).


[image: Map of Ethiopia displaying the geographical distribution of married women's marital status using GWR coefficients. Regions are marked with blue, yellow, and red dots, representing different coefficient ranges. A scale bar and compass indicate distance and direction.]
FIGURE 4
Women with GWR coefficients of married marital status to predict LAC usage in Ethiopia, EMDHS 2019.



[image: Map of Ethiopia showing regions with color-coded dots representing the GWR coefficient of women with primary education. Regions include Addis Ababa, Tigray, Amhara, Oromia, and others. Dots range from blue (lowest coefficient) to red (highest coefficient). A compass and scale bar are included. Data source: 2019 Ethiopia mini demographic health survey.]
FIGURE 5
Women with GWR coefficients of primary education to predict LAC use in Ethiopia, EMDHS 2019.



[image: Map of Ethiopia showing the GWR coefficient for women with Muslim religion. Different colored dots represent coefficient ranges: blue for -0.032943 to -0.032927, yellow for -0.032926 to -0.032903, and red for -0.032902 to -0.032880. Regions such as Afar, Amhara, and Oromia are labeled. A compass rose indicates north.]
FIGURE 6
Women with GWR coefficients of Muslim religion to predict LAC usage in Ethiopia, EMDHS 2019.



[image: Map of Ethiopia showing geographic weighted regression coefficients for women having more than four children. Different colored dots indicate the coefficient range: blue for the lowest, yellow for medium, and red for highest. Regions are labeled, including Beneshangul Gumuz, Gambela, Addis Ababa, and Oromia. A compass rose and scale bar in kilometers are included. Data sourced from the Ethiopia mini demographic health survey by Hailemichael Abate.]
FIGURE 7
Women with GWR coefficients of >4 children to predict LAC usage in Ethiopia, EMDHS 2019.


Women with a primary education had a positive and weak predictor of LAC. As the proportion of women with a primary education increased, the existence of LAC in Tigray, Amhara, Benishangul-Gumuz, Gambela, west Oromia, and the northern part of Afar increased (Figure 5).

Women who were followers of the Muslim religion had a negative and weak relationship with the use of LAC. Therefore, the Muslim religion was a protective factor in the use of LAC hot spot areas. The proportion of Muslim women decreased in the LAC hot spot areas of West Amhara and Oromia; in the entire Benishangul-Gumuz; and in parts of Tigray, Gambela, and SNNPR (Figure 6).

In the same way, women with >4 children had a negative and weak relationship with the use of LAC. Therefore, the factor of women with >4 children was protective in the use of LAC hot spot areas. The proportion of women with >4 children decreased in the LAC hot spot areas of Tigray, Amhara, Gambela, Benishangul-Gumuz, northwest Tigray, southwest Amhara, and parts of Gambela (Figure 7).




Discussion

This baseline study shows the geographical variation of LACs and their associated factors in Ethiopia. LAC hot spots were located in Tigray, Amhara, Benishangul-Gumuz, Afar, Tigray, Oromia, SNNPR, and Gambela. Based on the findings of this study, the potential disparity in the use of LACs across the region could be due to different sociodemographic factors. In the GWR analysis, statistically significant determinant factors are identified that had strong and weak relationships with the use of LACs.

The proportion of women who were married, who had a primary education, who were Muslim, and who had >4 children were the predictors of the geographic areas of the LAC hot spots. From these predictors, the GWR coefficient of primary education relatively indicated that strong predictors of LAC were in the range of 0.098219–0.098233. The findings of this study can be used to emphasize the distribution use of LAC in the least used area of Ethiopia by addressing the predictors in the use of LAC.

The GWR coefficient of those women who were married varied from region to region in the range of 0.0938558–0.095068. The proportion of women who were married in the state increased the incidence of LAC use in Tigray, Amhara, Benishangul-Gumuz, and parts of Afar. This study's findings differed from the studies conducted in the 2016 EDHS (27, 35) in Ghana (36). A possible justification might be because of the difference in use of the dataset and method of analysis. Furthermore, participants in the current study might have knowledge in the use of LAC during pregnancy follow-up visits, the exchange of information with their couples, and the participation of husbands in reproductive services (37, 38).

The finding of this study also indicated that the proportion of women who had a primary education had a positive relationship and increased the prevalence of LAC use in Tigray, Amhara, Benishangul-Gumuz, Gambela West, and the northern part of Afar. This finding was supported by studies conducted in Ethiopia (39–41), Nigeria (42), and sub-Saharan Africa (43). A possible explanation might be that educated women would have information about the importance of the use of LAC through different social media and reading different articles (44, 45).

However, religious Muslim women had a negative and weak relationship with the use of LAC. Therefore, the Muslim religion was a protective factor in the use of LAC hot spot areas. The proportion of religious Muslim women decreased in the use of LAC hot spots area of West Amhara and Oromia, in the entire Benishangul-Gumuz, and in some parts of Tigray, Gambela, and SNNPR. The finding in this study is consistent with studies conducted in Ethiopia (46), Nigeria (47), and Nepal (48). A possible justification could be that religious opposition to contraceptive use may be more problematic for Muslim women (49).

Similarly, women who had >4 children had a negative and weak relationship with the use of LAC. Therefore, the factor of women who had >4 children was protective in the use of LAC hot spot areas. The proportion of women who had >4 children decreased in the use of LAC hot spot areas of Tigray, Amhara, Gambela, Benishangul-Gumuz, northwest Tigray, southwest Amhara, and parts of Gambela. This finding is supported by the study conducted in sub-Saharan Africa (50). This could be because women who had more children could be approaching physiological menopause and thus experience decreased sexual desire so there is no need for the use of long-acting contraceptives (51).

The present study has some limitations. The geographical coordinate cluster area was displaced by 2 km in urban areas, 10 km for 1% of the clusters in rural areas, and 5 km for most of the clusters in rural areas to avoid anonymized respondents of the community. This may influence the estimated cluster effects in the spatial analysis. Furthermore, in the two EMDHS 2019, some maternal factors were not available; this could be a potential determinant of LAC. However, despite these limitations, the study also had its strengths. The study used a nationally representative dataset that covers all regions of the country. In addition, the spatial regression modeling analysis using GWR was the strength of this study.



Conclusions

The study showed that there was spatial variation in the use of long-acting contraceptives among women in Ethiopia. Significant hot spot areas of long-acting contraceptive use were lactated in Oromia, part of Amhara, Dire Dawa, and SNNPR.

Women who were married and had a primary education had a positive predictor of LAC. On the other hand, religious Muslim women and women with >4 children had a negative relationship with the use of LAC.

Decision makers and the government should emphasize in women’s health information about the use of contraceptives and cooperate with religious and community leaders as strategies to improve the use of long-acting contraceptives. Organizing campaigns with religious leaders on the use of contraceptives is a good strategy to improve the use of contraceptives by women. In addition, education about the factors that influence the negative attitude toward the use of contraceptives is another effective means to increase the use of contraceptives. Furthermore, researchers should investigate other cultural and social factors that hinder the geographical variation of the use of long-acting contraceptives.
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Introduction: This study aimed to identify the determinants that influence the use of DMPA-SC/Sayana Press among women who use modern contraceptive methods in Burkina Faso.



Methods: This study used secondary data obtained from the 2021 Burkina Faso Demographic and Health Survey (EDSBF). The dependent variable is the use of DMPA-SC among women aged 15–49 who employ modern contraceptive methods. The descriptive analysis used percentages to describe the study variables. The Pearson chi-square test was used to assess the associations between the explanatory variables and the study variable of interest. Bivariate logistic regression was used to examine the crude odds ratios of each explanatory variable with respect to the dependent variable. The multivariate model was used to determine the net effect of each independent variable on the dependent variable. The significance levels were defined at p < 0.05, with corresponding confidence intervals.



Results: The study revealed significant differences in the use of DMPA-SC according to age, marital status, region of residence, level of education, number of children, and involvement in contraceptive decision-making within the couple. Younger women (aged 15–29 aOR = 2.12, p < 0.001)) and women aged 30–39 (aOR = 1.51, p = 0.02) are also more likely to use DMPA-SC compared to those aged 40–49. Married women or those living with a partner [aOR = 1.93 (1.22, 3.05)] are more likely to use DMPA-SC. Women with 1–3 children are twice as likely to use DMPA-SC as those without children (aOR = 1.97, p = 0.02). Region and Wealth Index were significantly associated with DMPA-SC use. The Boucle du Mouhoun region showed a significantly higher likelihood of DMPA-SC use (aOR = 8.10) and women in the highest wealth group are significantly less likely to use DMPA-SC (aOR = 0.59, p = 0.001).



Conclusion: These results demonstrated the importance of adapting interventions to account for socio-demographic, regional, and cultural differences. This will enable the provision of services to the entire female population in a fair and equitable manner, while also addressing the limitations and enhancing the understanding of the underlying factors influencing the use of DMPA-SC.
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1 Introduction

Adopting a modern contraceptive method reduces maternal morbidity and mortality rates (1, 2). Pregnancies that occur too early, too late, too frequently, and too closely spaced are primary causes of direct obstetric complications, which account for over 70% of maternal deaths in low-income countries (3). Consequently, family planning is crucial for reducing fertility rates and maternal mortality by avoiding high-risk pregnancies and decreasing the need for abortions, thereby helping to increase women's life expectancy (4). Central to achieving the 2030 Sustainable Development Goals (SDGs), family planning has major implications in areas such as gender, employment, poverty reduction, and health (5).

Despite these benefits, contraceptives remain underused in many developing regions (6, 7). Typically, women from favourable backgrounds and living conditions exhibit higher contraceptive use, whereas women from impoverished households, who are in greater need of contraceptives, often have limited access to them (4).

The global sexual and reproductive health and rights (SRHR) agenda now prioritizes the right of women to freely choose the number and timing of their children (8). A number of recent initiatives call for the gaps in access to modern contraception to be filled, particularly when women wish to avoid pregnancy but do not have the means or use traditional methods (9). One of the flagship initiatives in this area is Family Planning 2020, a global partnership launched in 2012. It aims to add 120 million new modern contraceptive users in the world's 69 least-developed countries by 2020 (9).

For family planning to be effective, it is essential to ensure continuity in the use of contraception. However, many factors, such as cost, convenience, satisfaction with the method, side effects, partner disagreement, and limited method options, lead many women to abandon contraception, resulting in higher unwanted pregnancies and a higher total fertility rate (10).

Injectable contraceptives, widely used for preventing pregnancy, particularly in sub-Saharan Africa (11–13), represent a major advance. Subcutaneous injectable contraception based on medroxyprogesterone acetate (DMPA-SC) (brand name Sayana® Press) represents a major advance, enabling self-administration and considerably widening access to contraception (14). It is an effective method, rivalling intrauterine devices, implants, and sterilisation. Moreover, the discreet nature of DMPA-SC is crucial, particularly for women living in rural communities who seek confidential family planning (15).

Self-care approaches, such as self-injection of contraceptives, have the potential to revolutionise healthcare systems and contribute to the achievement of universal public health. When integrated into primary healthcare, these self-care practices can significantly impact health and well-being (16). Self-injection of DMPA-SC or other injectable contraceptives could remove barriers and enhance contraception accessibility, facilitating its continued use, particularly for women who have difficulty gaining regular access to health facilities or where the availability of providers is limited (14, 17). Kim et al. found that self-administration of injectable contraceptives improves contraceptive compliance by eliminating the requirement of clinic visits for each injection (18).

Studies conducted in Burkina Faso, Niger, Senegal, and Uganda have demonstrated the favourable reception of DMPA-SC, paving the way for increased access to family planning for women who already use contraceptive methods, as well as new users and young women (16, 19–21). Economic analyses conducted in Senegal and Uganda suggest that self-injection can result in significant savings for women and health systems (16).

With a total fertility rate of 4.4 children per woman (22), Burkina Faso remains one of the countries with the highest fertility rate in the world. Despite an improvement in contraceptive prevalence, rising from 10% in 2010 (23) to 30.1% in 2021 (22), the most recent DHS data reveals that 13% of women still have unmet needs, and total demand for family planning remains low, with only 43% expressing a need for it (34% for birth spacing and 9% for contraception). Numerous barriers hinder the use of contraception, including poor access to services, women's marginalised status, high illiteracy rates among women, the patriarchal structure of society, and opposition from men (24, 25).

Increasing the supply of contraceptive methods through the introduction of DMPA-SC in 2014 and rapidly scaling up within public health facilities was a strategy implemented by the Ministry of Health to reduce barriers to women's access to family planning (26).

Since the introduction of self-administered injectable contraception, which offers the potential to address unmet family planning needs in developing countries, including Burkina Faso, numerous studies have been conducted. However, the main limitation of these studies lies in the use of samples that are not representative of the population of women of childbearing age who use contraceptive methods (27–28). Some studies recruited samples of women from health centres (29–31), which is not necessarily representative of the diversity of women nationwide. Others have used a cohort of women recruited during family planning campaigns organised in specific areas (32). Our study benefits from utilizing data sourced from the Demographic and Health Survey (DHS), ensuring the attainment of a nationally representative sample.

This study aims to understand the determinants that influence the use of DMPA-SC/Sayana Press among women who use modern contraceptive methods in Burkina Faso.



2 Methods


2.1 Study area

Burkina Faso is a landlocked country in the Sahel region, with a total area of approximately 272,969 km2. It shares borders with Mali to the northwest, Niger to the northeast, Benin to the southeast, and Côte d'Ivoire, Ghana, and Togo to the south. Administratively, Burkina Faso is divided into thirteen (13) regions and forty-five (33) provinces, which are, in turn, subdivided into 351 departments and 8,228 villages.

According to the results of the 5th General Census of Population and Housing (RGPH) in 2019, Burkina Faso had a total population of 20,505,155. This population breaks down into 9,900,847 men and 10,604,308 women, equivalent to a sex ratio of 107.1 women for every 100 men (34).

Women of childbearing age, i.e., those aged between 15 and 49, will represent 44.0% of the female population and 22.7% of the total population in 2019. Despite a downward trend in recent years, Burkina Faso has high fertility levels, comparable to other countries in sub-Saharan Africa.



2.2 Data source

This study uses secondary data obtained from the 2021 Burkina Faso Demographic and Health Survey (EDSBF). The survey employed a two-stage stratified sampling technique. In the first stage, clusters/enumeration areas (EAs) were selected from the national sampling frame, derived from the 2019 census. Details of the EDSBF methodology are described in detail in the EDSBF final report (22). The EDSBF sampling process is designed to ensure representativeness at the national level, considering the place of residence (urban, rural) and the regions of Burkina Faso.

The Demographic and Health Survey collects data on various health and social issues, including fertility, mortality, family planning, women's health, children's health, and men's health (35–37). This study focussed on a sample of women aged 15–49 who use modern contraceptive methods.



2.3 Study variables


2.3.1 Dependent variable

The dependent variable was the use of DMPA-SC among women aged 15–49 who use modern contraceptive methods. Users of modern contraceptive methods are defined as women who use pills, intrauterine devices (IUDs), implants, injectable contraceptives, including DMPA/Sayana Press, male or female condoms, emergency contraception, female or male sterilisation, and other modern contraceptive methods. The dependent variable was coded as follows: 1 if the woman used DMPA-SC/Sayana Press, and 0 if she used any other modern contraceptive method.



2.3.2 Independent variables

The explanatory variables used were selected in the light of the literature review (38–43) and include the woman's age, marital status, level of education, occupation, religion, parity, region and area of residence, media exposure, and her husband's level of education. In addition, variables such as discussion within the couple about family planning were considered in the analysis. Wealth quintiles and the question of distance to the health centre were also included in the analyses.




2.4 Data analysis

This study used both descriptive statistics and logistic regression models to analyse the data. The descriptive analysis used percentages to describe the study variables. Pearson's chi-square test was used to assess the associations between the explanatory variables and the study variable of interest. Bivariate logistic regression was used to examine the crude odds ratios of each explanatory variable to the dependent variable. The multivariate model was used to determine the net effect of each independent variable on the dependent variable. Significance levels were defined at p < 0.05, with corresponding confidence intervals. The results were presented in tabular form. Analysis was performed using Stata version 18 software.



2.5 Ethical considerations

This study is based on the analysis of secondary data without the use of any information enabling participants to be identified. The EDS survey was approved by ICF International and by a national ethics committee, and it received all the necessary authorisations to collect household data. All participants gave written informed consent before taking part in the survey. Although no additional ethical approval was required for this study, we obtained written permission from the DHS programme to use the data.




3 Results

In total, this study used a sample of 5112 women who use modern contraceptive methods. Table 1 presents the characteristics of the women according to the variables used in the study. DMPA-SC was used by 10.1% of women. The majority of the women included were aged between 15 and 29 (49.7%), followed by those aged between 30 and 39 (34.3%) and those aged between 40 and 49 (16.0%) and most women were Muslim (62.8%). The breakdown by marital status shows that a large proportion of women were married or living with a partner (82.2%), while 17.8% were not living with a partner.


TABLE 1 Socio-demographic characteristics of women using modern contraceptive methods.

[image: A statistical table depicting various demographic variables related to the use of DMPA-SC. Categories include age, religion, marital status, residence type, administrative regions, education level, number of children, couple discussions on family planning, media frequency, wealth index, husband’s education level, women’s occupation, and the problem of distance to health centers. Each category has subcategories with numerical and percentage distributions for a total of 5,112 participants.]

More than half of the women have no formal education (56.5%). Most women have between 1 and 3 children (45.0%), while 13.1% have no children yet. A significant proportion of women (40.2%) do not discuss family planning with their partner. The women have a variety of occupations, with a high proportion of farmers (30.6%) and shopkeepers (21.6%). For some women, the distance to a health centre is a significant problem (31.5%), which may have an impact on their ability to obtain contraceptive services.

Table 2 examines the associations between different explanatory variables and using DMPA-SC (Subcutaneous Depot of Medroxyprogesterone Acetate) in Burkina Faso. The results indicate significant associations with several demographic, socio-economic, and behavioural factors.


TABLE 2 Associations between explanatory variables and the use of DMPA-SC in Burkina Faso.

[image: Table displaying the usage of DMPA-SC/Sayana by various demographic and socio-economic variables including age, religion, marital status, residence type, administrative regions, education level, number of children, discussion regarding family planning, media frequency, wealth index, husband’s education level, women’s occupation, and distance to a health center. Percentages of non-use and use are shown, with sample sizes and p-values for statistical significance across groups.]

Table 2 examines the associations between different explanatory variables and the use of DMPA-SC (Subcutaneous Medroxyprogesterone Acetate Depot) in Burkina Faso. The results show significant associations with several demographic, socio-economic and behavioural factors.

The difference in DMPA-SC use between age groups was statistically significant (p = 0.018). The proportion of DMPA-SC users was higher among women aged 15–29 (10.2%) and 30–39 (10.2%) than among women aged 40–49 (7.0%). Marital status was associated with DMPA-SC use (p = 0.001). Women who were married or living with a partner (10.9%) had a significantly higher rate of use than those not living with a partner (4.3%).

There were also significant variations in the use of DMPA-SC according to administrative region (p = 0.001) and place of residence. The results show geographical disparities, with higher rates of use in some regions than in others. Women's level of education was another factor associated with the use of DMPA-SC (p = 0.046). The results show that women with secondary or higher education have a lower rate of use than those with no education or primary education (p = 0.046). The number of children already born was significantly associated with the use of DMPA-SC (p = 0.000). Women without children or with a higher number of children had a lower rate of DMPA-SC use. Women who discuss family planning within the couple are more likely to use DMPA-SC (p = 0.001). Wealth was significantly associated with DMPA-SC use (p = 0.001). The spouse's level of education was significantly associated with the use of DMPA-SC (p = 0.001).

Religion, place of residence, frequency of listening to the media, occupation of the woman, and the problem of distance to the health centre were not significantly associated with the use of DMPA.

Table 3 presents the results of the multivariate logistic regression analysis. The results of the logistic regression present the adjusted odds ratios (aOR) and 95% confidence intervals (95% CI) for different explanatory variables concerning the use of DMPA-SC. The age of the woman was significantly associated with the use of DMPA-SC. Women aged between 15 and 29 were twice as likely to use DMPA-SC as those between 40 and 49 (aOR = 2.12, p = 0.000). Women aged 30 to 39 were also more likely to use DMPA-SC than the reference group (aOR = 1.51, p = 0.02).


TABLE 3 Results of multivariate analysis of DMPA-SC use and explanatory variables among women using modern contraceptive methods in Burkina Faso.
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Several regions showed a strong association with the use of DMPA-SC. For example, the Boucle du Mouhoun region had a high aOR of 8.10, which means that women in this region are significantly more likely to use DMPA-SC. Married women or those living with a partner [aOR = 1.93 (1.22, 3.05)] are more likely to use DMPA-SC. Women's level of education showed no significant association with the use of DMPA-SC.

Concerning the number of children the woman has, women with 1–3 children are approximately twice as likely to use DMPA-SC compared with those without children (aOR = 1.97, p = 0.02). Similarly, women with 4 to 5 children or 6 or more children were also significantly more likely to use DMPA-SC.

Women who discussed family planning within the couple were 1.45 times more likely to use DMPA-SC (aOR = 1.45, p = 0.001). Women for whom this discussion was not applicable were less likely to use it. The results show that women in the highest wealth group are significantly less likely to use DMPA-SC (aOR = 0.59, p = 0.001).

Women's occupations and problem of distance to get to a health centre showed no significant association with the use of DMPA-SC among women.



4 Discussion

This study aimed to understand the determinants influencing the use of DMPA-SC/Sayana Press among women who use modern contraceptive methods in Burkina Faso. The results show several significant associations between different explanatory variables and DMPA-SC use. These results provide crucial information to guide public health policies and awareness programmes aimed at improving access to this contraceptive method and promoting family planning in the country.

The studies showed that DMPA-SC users were more numerous among women aged 15–29 and those aged 30–39 than among women aged 40 and over. This result appears to be consistent with findings elsewhere. In a study in Uganda, Corneliess et al. found that, compared with adult women, adolescents were more likely to use a modern contraceptive method for the first time when they opted for self-injection (44). Also, in Uganda and the DRC, results showed that young women (15–19 years) were more likely to use DMPA-SC compared to those aged 45–49 years, which could result from DMPA-SC programmes targeting younger women in these contexts (33). Also, many current DMPA-SC users are first-time contraceptive users, suggesting that DMPA-SC is reaching new populations and potentially increasing the overall prevalence of modern contraceptives in some settings (33, 45). In addition, the fact that self-infection allows great discretion and fewer visits to health centres makes DMPA-SC an attractive method for young women and married and unmarried teenagers, particularly those in need of secret contraception (46). In addition, community distribution of DMPA-SC appears to be an effective service delivery model for hard-to-reach populations, those most at risk of unmet need for FP, and key populations such as young people and unmarried users (47) and aids in decreasing the discontinuation and abandonment of contraception usage (19, 48, 49).

Our results also showed that marital status is significantly associated with the use of DMPA-SC. Married women were more likely to use the Sayana press than women who were not in a union. This result is also consistent with previous research. In a study conducted in Burkina Faso, the Democratic Republic of Congo, and Uganda, the results showed that never-married women were more likely to use male condoms than DMPA-SC, which is consistent with research conducted elsewhere showing that never-married women were less likely to use DMPA-SC than all other modern methods combined. This may be because condoms are not generally used in marriage in sub-Saharan Africa (33).

The region of residence and the number of children per woman also play a role in the use of the DMPA-SC. Use of the DMPA-SC varies considerably from one region to another, with women living in the Hauts-Bassins, Boucle du Mouhoun, Centre, Centre West, and North being more likely to use the DMPA-SC than those living in other regions of the country. This variation between regions could be linked to the strategy for moving to the DMPA-SC in the health districts at the national level. Indeed, prior to the scale-up, the DMPA-SC was only available in four pilot health districts in Burkina Faso before being gradually extended to all health districts nationwide (26). Furthermore, Anglewicz et al., in their study, found that stocks of DMPA-SC varied according to context, with more regular stocks in private establishments in the DRC and public establishments in Burkina Faso and Nigeria (45). Also, persistent stock-outs and limited method options can disrupt contraceptive use and increase discontinuation (45).

This study emphasised the significance of parity (number of children per woman) in the use of DMPA-SC. Women with children were more likely to choose DMPA-SC than those without children. This result is consistent with the findings of Anglewicz et al. in both Uganda and the DRC, who found that women with two or more children (compared with no children or a single birth) were more likely to choose implants over DMPA-SC in both Uganda and the DRC (33).

The main strength of this study lies in its use of nationally representative data. However, several limitations were also identified. The cross-sectional nature of the study design prevents us from establishing a causal link between variables. In addition, the use of secondary data limited the integration of other determinants, such as quality of care, including advice on side effects, accessibility of services, and cultural factors, which were not considered in the models.

The results of the study serve as a starting point for further debate. In light of the results of this study, there are many crucial policy implications for improving access to and use of modern contraceptive methods in Burkina Faso. Policies should aim to increase education and awareness of contraceptive methods, with a focus on demographic groups least likely to use DMPA-SC, such as women aged 40–49. Specific information campaigns need to be developed for these groups. Also, the geographical disparities observed in the use of DMPA-SC require interventions to ensure equitable access to family planning services in all regions of the country. This could involve expanding services in regions where their use is less widespread.



5 Conclusion

Research into the use of DMPA-SC among women who use modern contraceptive methods in Burkina Faso has produced significant and informative results. The study, based on a representative sample of 5,112 women, revealed striking associations between several socio-demographic and behavioural variables and the use of this contraceptive method. The results of the study highlight significant differences in the use of DMPA-SC according to age, marital status, region of residence, level of education, number of children, and contraceptive discussion within the couple. Younger women are more likely to use DMPA-SC, as are those who are married or living with a partner. Geographical disparities and differences in the number of children a woman has are also significant factors in contraceptive use.

These results underline the need to adapt interventions to take account of socio-demographic, regional, and cultural differences to ensure an adapted and equitable service offer for the entire female population while addressing limitations and deepening understanding of the underlying determinants of DMPA-SC use. It is crucial to expand the distribution and enhance the accessibility of DMPA-SC to guarantee equal access to this family planning method in all regions. Additionally, we suggest intensifying awareness campaigns regarding this method, which would facilitate outreach to and enable marginalised women (rural, poor economic and social conditions) and young women to conveniently obtain DMPA-SC.
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Background: Teenage women's fertility health faces significant challenges from unintended pregnancies and unsafe abortions. Using an emergency contraception within a defined time period could prevent unintended pregnancy and its damaging consequences, like unintended childbirth and unsafe abortion. Despite it being an appropriate contraception, the knowledge of teenage women about emergency contraception is lower among women in developing countries. Therefore, this study aimed to examine the magnitude of emergency contraception knowledge and its associated factors among teenage women in Ethiopia.



Methods: Data for this study was obtained from the recent Demographic and Health Surveys. A total weighted sample of 3,381 teenage reproductive women were included. The significant associated factors with emergency contraception knowledge among teenage reproductive women were determined by fitting a multilevel mixed-effect binary logistic regression model. Finally, Adjusted Odds Ratio (AOR) with a 95% confidence interval and a P value of less than 0.05 was used to declare statistical significance.



Results: In Ethiopia, the magnitude of teenage women who knew about emergency contraception was 19.47% (95%CI: 18.17, 20.84). Age 17 years (AOR = 1.76, 95%CI, 1.24, 2.48) and age 19 years (AOR = 2.18, 95%CI, 1.47, 3.22), primary education level (AOR = 2.76, 95%CI, 1.60, 4.76), secondary and above educational level (AOR = 4.70, 95%CI, 2.62, 8.44), being protestant followers (AOR = 0.63, 95%CI, 0.45, 0.87), being muslim followers (AOR = 0.68, 95%CI, 0.49, 0.93), media exposure (AOR = 3.36, 95%CI, 2.59, 4.34), rural residence (AOR = 0.45; 95%CI: 0.22, 0.86), and high community level education (AOR = 140, 95%CI: 1.32, 2.00) were factors significantly associated with knowledge of emergency contraception among teenage women.



Conclusions: This finding concluded that less than one in five teenage women knew about emergency contraception in Ethiopia. The knowledge of emergency contraception among teenage women in Ethiopia was substantially associated with women's age, education level, religion, media exposure, residency and community-level education. Hence, there is a need to implement comprehensive awareness programs and promotion of emergency contraception as a way of curbing cases of unintended pregnancies among teenage women. Government and non-governmental organizations should design targeted educational initiatives and media campaigns to improve emergency contraception knowledge among young teenagers, women with lower educational backgrounds, and rural teenagers.
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Background

Emergency contraception (EC) is a method of contraception utilized post-sexual activity but before possible implantation (1). It offers women a last opportunity to avoid getting pregnant after unprotected intercourse (2). EC is indicated when no contraception has been used when there has been a contraceptive accident or misuse, and sexual assault of a woman (3). EC methods are safe, effective, relatively inexpensive and can prevent pregnancies by up to 95% if they are timely taken i.e., especially within 72 h of unprotected sexual intercourse (4).

The mechanisms of action of emergency contraception are: inhibiting ovulation or blocking the implantation of a fertilized egg, however, will not terminate or interfere with a pregnancy once it is established (5). Sexual behaviors that are not planned or premarital are becoming more common among teenagers (6). Teenagers in underdeveloped nations continue to face significant obstacles related to unintended pregnancy, which compromises their reproductive health. Therefore, increasing their awareness and use of contraception is imperative (7). Many young individuals have irregular and unplanned sex, but few of them are aware that emergency contraception and contraceptives are options following unprotected sexual activity (8).

Compared to other regions, Africa has the highest percentage of women aged 15–19 who have undergone an unsafe abortion (9). According to estimates from the World Health Organization, women under the age of 20 make up at least 33% of those seeking hospital care for complications arising from abortions (10). Over 16 million teenage females between the ages of 15 and 19 give birth each year, accounting for 11% of all births globally, with 95% of these births taking place in poor nations (10). Unintended pregnancy is a global concern with far-reaching implications (11). In Ethiopia, teenage women rarely utilize EC to avoid unintended pregnancies because of a lack of knowledge. Lack of knowledge prevents clients from choosing a timely, appropriate, and well-informed type of birth control (12). Teenage girls face a high risk of unintended pregnancies and unsafe abortions with devastating consequences on their health and live (13).

For many years, the government and NGOs have advocated to improve access and use of EC across the country. These efforts have been successful only in some urban areas, where EC is available (14). Even though a wide range of effective contraceptive options are available, women's awareness and use of these options especially in developing countries is still lagging. Specific developing countries have studied the knowledge of EC method among reproductive-age women, including Ethiopia (15, 16), Cameroon (17), Nigeria (18), Kenya (19), Ghana (20) and Tanzania (21). However, knowledge of EC among teenage women, the most important population group has not been thoroughly investigated using the national EDHS representative data in Ethiopia. Furthermore, these previous studies failed to take in to account community-level factors and their interaction with individual-level factors. Multilevel methods will provide an understanding of factors influencing EC knowledge at both the individual and community levels. Therefore, this study aimed to assess the magnitude of EC knowledge and its determinants among teenage women in Ethiopia.



Methods


Study settings and data source

A secondary data set from the recent Ethiopian Demographic Health Survey (EDHS) 2016 was used in this population-based cross-sectional research approach. The 2016 Ethiopian Demographic Health Survey (EDHS) is the most recent standardized data available in Ethiopia, despite the fact that Demographic Health Surveys (DHS) are carried out every 5 years (22, 23). The EDHS is a household survey that is nationally representative and is carried out through in-person interviews with a variety of population groups. The EDHS was conducted between January 18, 2016, and June 27, 2016.

Ethiopia is the second most populous country in Africa and the twelfth in the world with a total population of 114.96 million and extensive agro-ecological and ethnic diversity, with over 85 ethno-linguistic groups (24, 25). There are nine regional states and two administrative cities in Ethiopia which are organized into three based on their geopolitical features: large central, small peripherals and metropolis (26). The EDHS program's official database, www.measuredhs.com, provided the data after authorization was obtained through an online request by explaining the study's objectives. The woman record (IR file) was used to extract the dependent and independent variables. A two-stage stratified sampling procedure was used to select the study participants.

Enumeration areas (EAs) were randomly selected in the first stage, then households were selected in the second stage. The data used in this analysis were weighted to adjust for non-response and variations in the probability of selection (27). A total weighted sample of 3,381 teenage women aged 15–19 years were included in this study. The data management and cleaning process was carried out from April 15 to 30, 2024.



Eligibility identification

Reproductive teenage women aged 15–19 years were included in this study.



Variables and measurements


Dependent variable

The outcome variable in this study was “knowledge of emergency contraception (EC)” among reproductive-age women aged 15–19 years which was recoded and dichotomized. “Do you know emergency contraception?” was a question posed to the women when data was being gathered. There were two replies: “no” and “yes.” The EDHS provided this variable coding (28).

Therefore, in the current study, a woman was considered as knowledgeable on emergency contraception if her response was “yes”, otherwise considered as not knowledgeable on emergency contraception if her response was “no”.



Explanatory (independent) variables

Both individual and community-level factors were taken into account as explanatory variables in the current study. The individual-level variables include the following; age, educational status of the women, marital status, occupation of the women, religion, family size, wealth index, mass media exposure and contraceptive use. The community-level variables were residence, community-level women's education, community-level media exposure, community-level poverty, and region. In DHS, all variables were collected at the individual level except for residence and region. Hence, we generate three community-level factors such as community-level women's education, community-level media exposure, and community-level poverty, by aggregating the individual-level factors at the cluster level and categorizing them depending on the median value, as high and low. The aggregated variable was not normally distributed and the median value was used as a cut-off point for the categorization (29).

In this study, region was re-categorized into three categories; metropolis (Harari, Dire Dawa, and Addis Ababa), large central (Tigray, Amhara, Oromia, and Sothern Nations Nationalities and Peoples Region), and small peripherals (Afar, Somali, Benishangul, and Gambela), based on their geopolitical features (30).

Media exposure was calculated by aggregating radio listening, TV watching, and reading newspapers and women who had exposure to either of the media sources were categorized as having media exposure and the rest were considered as having no media exposure (31). The variable wealth index was re-categorized as “poor”, “middle”, and “rich” categories by merging poorest with poorer and richest with richer (32).




Data management and analysis

Data analysis was performed using Stata version 14 Software. The data were weighted (v005/1,000,000) through the analysis to ensure the representativeness of the DHS sample and get reliable estimates and standard errors. Descriptive statistics were described using frequencies, percentages, median, and interquartile range, and were presented through narratives, tables and figures. We examined the interclass correlation coefficient (ICC), median odds ratio (MOR), and deviation (-2 LLR) to assess and compare the fitness of nested models.

This study fitted four models: The null model, which had no independent variables, model I (individual-level factors), model II (community-level factors), and model III (individual and community-level components).

To evaluate the model's fitness, the model with the lower deviation was taken into account. Model III was the best-fitting model due to its lowest deviance. Variables having a p-value of less than 0.2 in bivariable were used for multivariable analysis.

Finally, in the multivariable analysis, adjusted odds ratios with 95% confidence intervals and a p-value of less than 0.05 were considered statistically significant.




Results


Individual level factors

A total of 3,381 weighted teenage women were included in this study. About a quarter (27.01%) of the women were aged 18 years and the mean age of the respondents was 16.89 years. The majority (83.18%) were unmarried. Nearly two-thirds (63.53%) of respondents were with primary education level. Three-fourths (75.67%) were not employed and 42.18% of the respondents were orthodox by religion. About 54.15% were with a family size of >5. Moreover, 92.48% of the respondents were not utilizing any contraceptive. About their economic status, 30.64% of the respondents were from the poor wealth quintiles, and nearly two-thirds (65.97%) of the respondents had no media exposure (Table 1).


TABLE 1 Individual level characteristics of respondents in Ethiopia (n = 3,381).

[image: Table displaying demographic and socio-economic variables with categories, frequencies, and percentages. Variables include current age, marital status, education, occupation, religion, family size, contraceptive use, wealth status, and mass media exposure. For example, 27.01% are 18 years old, 83.18% are unmarried, 63.53% have primary education, 75.67% are not working, 42.18% are Orthodox, 54.15% have a family size over five, 92.48% do not use contraceptives, 30.64% are poor, and 34.03% have media exposure.]



Community-level factors

Of the study participants, more than three-fourths (76.20%) were rural dwellers. About 60% (60.74%) of the women were from communities with a high proportion of community-level education. About half (50.72%) were with high community media exposure. Of the respondents, about half (50.72%) were in a high-poverty level community. Moreover, (87.48%) respondents were from large central parts of Ethiopia (Table 2).


TABLE 2 Community-level characteristics of respondents (n = 3,381).

[image: Table showing demographic data with variables: residence, community education status, community media exposure, community wealth status, and region. Categories for residence are urban (23.80%) and rural (76.20%). Community education status is divided into low (39.26%) and high (60.74%). Community media exposure has low (49.28%) and high (50.72%) categories. Community wealth status is split into low (50.72%) and high (49.28%). Region includes metropolis (7.25%), large central (87.48%), and small peripherals (5.27%). Frequencies are provided for each category.]



Random effects (measures of variation) and model fitness

The intra-class correlation coefficient (ICC) in the null model was 31% which indicates that variations in knowledge of EC among teenage women were due to differences between clusters.

The median odds ratio (MOR) for EC knowledge among teenage women in the null model was 3.17 indicating that the teenage women's knowledge of EC varied between clusters. This explains that if we randomly picked individuals from different clusters, those women in the highest cluster of women's knowledge of EC had a 3.17 times higher chance to have EC knowledge than those in the lowest cluster of women's knowledge of EC. Model III, which incorporates both individual and community variables, had a higher proportionate change in variance (PCV) of 47.33 in comparison to 46.67% in Model I. This suggests that Model III is the most accurate model in describing the variability of EC variables among teenage women (Table 3).


TABLE 3 Multivariable analysis of factors associated with EC knowledge among teenage women in Ethiopia (n = 3,381).

[image: Table displaying adjusted odds ratios (AOR) with confidence intervals (CI) for various variables across three models. Variables include age, marital status, education, occupation, wealth index, religion, family size, contraceptive use, media exposure, community poverty, media exposure, residency, education level, and region. Statistically significant results at p-value < 0.05 are marked with an asterisk. The table also presents random effects such as variance, ICC, MOR, PCV, and model fitness metrics like deviance.]



Magnitude of emergency contraception knowledge among teenage women in Ethiopia

The overall prevalence of EC knowledge among teenage women in Ethiopia was 19.47% (95%CI, 18.17, 20.84). The lowest magnitude of EC knowledge among teenage women was in small peripherals (9.45%) whereas, metropolitan accounts for the highest magnitude of (38.61%) (Figure 1).


[image: Bar chart displaying percentages for different regions. Metropolitan region leads with 38.61%, followed by Ethiopia at 19.47%, Large Central at 18.48%, and Small Peripherals at 9.45%. Ethiopia's bar is highlighted in red.]
FIGURE 1
Magnitude of EC knowledge among teenage women in Ethiopia.




Factors associated with emergency contraception knowledge among teenage women

In the final model, age, women's education status, religion, media exposure residence and community-level education appeared to be significant determinants of knowledge of EC among teenage women.

In this study, the odds of EC knowledge among teenage women aged 17 and 19 years was 1.76 (AOR = 1.76, 95%CI, 1.24, 2.48) and 2.18 (AOR = 2.18, 95%CI, 1.47, 3.22) times higher as compared to teenage women aged 15 years respectively.

The odds of EC knowledge among teenage women with the educational level of primary and (secondary and above) was 2.76 (AOR = 2.76, 95%CI, 1.60, 4.76) and 4.70 (AOR = 4.70, 95%CI, 2.62, 8.44) times higher than women who have no formal education respectively.

Moreover, the likelihood of EC knowledge among women with protestant and Muslim followers was 0.63 (AOR = 0.63, 95%CI, 0.45, 0.87) and 0.68 (AOR = 0.68, 95%CI, 0.49, 0.93) times higher than those of orthodox followers respectively.

Furthermore, the odds of women's knowledge of EC among women who had media exposure was 3.36 (AOR = 3.36, 95%CI, 2.59, 4.34) times higher than their counterparts.

With regard to community-level factors, women who resided in rural areas were 55% less likely to know EC as compared to urban residences 0.45 (AOR = 0.45; 95%CI: 0.22, 0. 86).

In this study, the odds of women's knowledge of EC among teenagers from high community level education was 1.40(AOR = 140, 95%CI: 1.32, 2.00) times higher as compared to their low community level education counterparts (Table 3).




Discussion

This study found low knowledge of EC among teenage women in Ethiopia. In this study, the magnitude of EC knowledge was only 19.47% (95%CI, 18.17, 20.84). This finding was lower than another study conducted in Iran (29%) (33), Brazil (82.4%) (34), Thailand (30.4%) (35), Nigeria (27.8) (36), Democratic Republic of Congo (59.1%) (37), Kenya (72.9%) (38), Tigray, (40.4%) (15), Ghana (65.0%) (39), Oromia (42.3%) (40), Southern Ethiopia (58.4%) (37), Harar (70%) (41), Gondar (69.4%) (42) but higher than the study conducted in Bangladesh (14%) (43), Mali (18.2%)%) (44), Egypt (16.4%) (45), and Jimma (14.4%) (46).

This discrepancy may arise from the multilevel methodology used in the study or from variations in the socio-cultural parameters of the nations. Moreover, variations could arise from differences in study design, sample size, and awareness regarding contraceptive options among different nations.

In this study, the odds of EC knowledge among teenage women aged 17 and 19 years was 1.76 and 2.18 times higher, respectively, compared to teenage women aged 15 years. This finding was consistence with the study conducted in Arsi (16), Deberemarkos (47) and Mekele (48). Possibly, the justification is that women are probably exposed to more information on EC as they get older. This finding implies that there is a need to review and potentially enhance sexual health education curricula for younger teenagers. However, this finding was inconsistence with the study done in Bangladesh which revealed that women's knowledge of emergency contraception was decreased as the age of the women increase (49). This inconsistency might be due to differences in the socio-cultural diversity of the nations.

The likelihood of EC knowledge was found to be increased as the level of education of the study participants increased. Compared to women with no formal education, those with secondary education or above were more likely to know about EC. The odds of EC knowledge among teenage women with the educational level of primary and (secondary and above) was 2.76 and 4.70 times higher than women who have no formal education respectively. This finding was supported by the study conducted in Lebanon (50), Bangladesh (49), Berlin (51) and Botswana (52), where women with more than secondary education had eight times higher knowledge of EC as compared to women who have no formal education. This might be because women with more educational attainment have better access to information regarding various contraceptive options. This implies that education plays a crucial role in helping women understand reproductive health issues and choose the most appropriate contraceptive methods for their individual needs. Educational opportunities should be accessible to all teenagers, with a particular focus on those from underserved or marginalized communities.

There are significant differences in how various religions view contraception. Compared to teenage women with orthodox followers, teenage women of protestant and muslim followers were found to be knowledgeable. The odds of women's knowledge of EC among women with protestant and muslim followers was 0.63 and 0.68 times respectively lower than those of orthodox followers. This finding contrasts the study conducted in Malawi where muslims were knowledgeable as compared to christians (49). This might be due to differences in religious teachings and principles.

This study also revealed that access to information through the media (radio, television, newspaper, or magazine) was found to be positively associated with EC knowledge among teenage women. The odds of women's knowledge of EC among women who had media exposure was 3.36 times higher than their counterparts. This finding is in line with the study conducted in Bangladesh which demonstrated that women who had access to media were more likely to know about EC (43). A possible explanation could be that women's awareness of EC is increased by the media's potent ability to explain various methods, their advantages, and the locations where they are accessible to them. This demonstrates that media campaigns addressing issues related to sexual and reproductive health, particularly EC should be developed and promoted.

Regarding community-level factors, there was residence heterogeneity of knowledge of EC among teenage women. Women who resided in rural areas were 55% less likely to have knowledge of EC than teenage women in urban residences. This finding was consistence with a similar study conducted in Jimma (46). Issues like poor socioeconomic status, women's lower access to information, and lower educational status in rural areas can come here as explanations behind this. This suggests a need to implement targeted educational initiatives and outreach programs in rural areas to improve knowledge of EC. This could include mobile health units, community workshops, and partnerships with local organizations to ensure that rural teens have access to vital information and resources.

In this study, the odds of teenage women's knowledge of EC among teenage women from high community-level education was 1.40 times higher as compared to their low community-level education. This might be because teenage women with high community-level education might have better opportunities for accessing information related to sexual and reproductive health issues. This finding implies that enhancing community-level education can improve teenage women's knowledge of EC, suggesting that investing in higher educational standards at the community level could lead to better-informed and healthier teenagers.


Strengths and limitations of the study

This study's primary strength was the use of nationally representative survey data. The study also employed multilevel analysis (advanced model) which took into account both individual-level and community-level variables. Furthermore, the DHS used validated tools for its appraisals of the datasets, and employed a large sample size and well-designed methods. Despite these advantages, the survey was cross-sectional and was impossible to establish causality for the findings.




Conclusion

Overall there was a limited knowledge of EC among teenage women in this study. The finding concluded that less than one in five teenage women were knowledgeable about EC in Ethiopia. Women's age, women's education status, religion, and media exposure from the individual level factors, whereas residence and community level education from the community level factors were significantly associated with EC knowledge among teenage women in Ethiopia.

Thus, comprehensive educational programs and the promotion of EC are needed to ensure that teenage women are well-informed about EC and to reduce unintended pregnancies. It is recommended that both government and non-governmental organizations design targeted educational initiatives and media campaigns to improve knowledge of EC among young girls, individuals with lower educational backgrounds, and teenagers in rural areas. Moreover, healthcare providers should be encouraged to offer tailored reproductive health counselling during consultations, taking into account the nation's specific characteristics, including societal norms and religious beliefs. These efforts can collectively enhance teenage women's knowledge of EC, leading to improved reproductive health outcomes.
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Background: Venezuela continues to face a humanitarian crisis, where healthcare is difficult to access and abortion is legally restricted. In response to a growing need for life-saving abortion and sexual and reproductive health (SRH) services, a digital application called Aya Contigo was co-developed with local partners to support self-managed medication abortion. We sought to evaluate this digital health tool among pregnant people seeking abortion in Venezuela.



Methods: This is a mixed-methods pilot evaluation of Aya Contigo, a digital tool for pregnant people seeking abortion in Venezuela. From April to June of 2021, people in the first trimester of pregnancy were recruited via passive sampling. Once enrolled, participants accessed information and resources on the application and were supported by study team members over an encrypted chat. Following medication abortion, participants completed an online survey and a semi-structured interview. Descriptive statistics were used to evaluate the survey responses. Interviews were coded thematically and analyzed qualitatively with NVivo.



Results: Forty participants seeking medication abortion in Venezuela were recruited to the study and given access to Aya Contigo. Seventeen completed the online survey (42.5%), with all participants identifying as women and a mean age of 28 (range 19–38; SD 5.55). Participants expressed confidence in Aya Contigo; 53% (9/17) felt “very supported” and the remaining 47% (8/17) felt “somewhat supported” by the app throughout the self-managed abortion process. The app was rated as highly usable, with an overall System Usability Scale score of 83.4/100. Thirteen respondents participated in a semi-structured phone interview, and qualitative analysis identified key themes relating to the experience of seeking abortion in Venezuela, the user experience with Aya Contigo, and the app's role in the existing ecosystem of abortion and contraceptive care in Venezuela.



Discussion: This mixed-methods pilot study demonstrates that the Aya Contigo mobile application may support pregnant people seeking medication abortion and post-abortion contraceptive services in Venezuela. Participants valued the provision of evidence-based information, virtual accompaniment services, and locally-available sexual and reproductive health resources via the digital tool. Further research and interventions are needed to ensure that all pregnant people in Venezuela can access safe abortion and contraceptive resources.
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Introduction

For over a decade, the population of the Bolivarian Republic of Venezuela has faced a humanitarian crisis stemming from highly precarious political and socio-economic conditions (1). While Venezuela was once an oil-rich economy, the succession of authoritarian socialist governments and foreign sanctions provoked financial collapse in 2012, and the country has not recovered since (2). In fact, severe hyperinflation and plummeting wages have resulted in crippling poverty for nearly ninety percent of citizens (1). Though the Venezuelan government has not disclosed epidemiologic data since 2017, the 2022–2023 United Nations Humanitarian Response Plan for Venezuela estimates that over 5.2 million people face difficulty accessing basic necessities such as food, clean drinking water, and health services (3). This has resulted in the migration of over seven million Venezuelans to nearby Latin American countries and beyond. In the midst of a massive refugee crisis facing the region, those who remain in Venezuela are often overlooked (1).

Girls, women, and people who can become pregnant are disproportionally affected by humanitarian crises, where access to sexual and reproductive health (SRH) services is often limited or non-existent (4, 5). In Venezuela, there is an extreme scarcity of available SRH resources, including contraceptive options and abortion services. Access to medical and surgical abortion is highly restricted and stigmatized as abortion is illegal in Venezuela except to save the life of the pregnant woman (6–8). In addition to the legal restrictions, medications such as mifepristone and misoprostol that can induce abortion are prohibitively expensive (7, 9). In this context, abortions still occur regularly, often through unsafe means (9–11). Maternal mortality rates are rising in Venezuela, having increased from 126 maternal deaths per 100,000 live births in 2015 to 259 maternal deaths in 2020 as estimated by the World Health Organization (WHO) (12). Venezuela has the highest maternal mortality rate in the Americas by a significant margin, with likely over ten percent of maternal deaths associated with unsafe abortions (13).

Self-managed medication abortion is a safe and effective means of terminating pregnancy in the first trimester (14–16). As the WHO describes, self-managed medication abortion is managed by the pregnant person either partially or completely outside of a healthcare facility (17). In many Latin American countries with legal restrictions around abortion, local organizations have supported pregnant people in self-managed medication abortion for over two decades (18). In this harm-reduction focused approach, organizations may offer evidence-based information, emotional and medical support, and essential abortion medication to pregnant people. Often, this involves the direct support of “accompaniers,” who are trained to guide people through the medication abortion process (19). Self-managed medication abortion may be the preferred choice for abortion for pregnant people, as the process enables discretion and can empower individuals to be active agents in their own healthcare (20, 21). In legally restrictive and low-resource settings such as Venezuela, this method may be the only viable option for termination of a pregnancy.

Feminist and activist-led organizations in Latin America have been foundational in the sexual and reproductive rights movement in the region, crucially offering access to safe and effective abortion care (19, 22, 23). In Venezuela, sexual and reproductive health organizations continue to provide life-saving services despite limited resources and the risks of facing legal repercussions (9). Given ongoing structural challenges, there is a need for innovative solutions to expand access to self-managed medication abortion services amidst the Venezuelan humanitarian crisis, particularly for those facing socioeconomic precarity and/or living in rural or remote regions.

Digital health interventions including mobile applications, web-based tools, and telemedicine hold the potential to promote sexual and reproductive healthcare in under-resourced settings (24–28). In collaboration with local SRH organizations in Venezuela, a mobile application called Aya Contigo was developed with the goal of facilitating self-managed medication abortion and contraceptive care. The development process involved an in-depth contextual analysis that employed a human-centered design (HCD) approach (9). Venezuelan citizens, reproductive health experts, and key local and international abortion harm-reduction organizations were consulted during the tool's design and implementation phases. To our knowledge, this is the first digital health intervention for abortion and SRH in South America that utilizes an HCD approach (29).

As part of Aya Contigo's implementation in Venezuela, we conducted a mixed-methods evaluation of the application's ability to support self-managed medication abortion and post-abortion care in the first trimester. Our primary study objective is focused on evaluating Aya Contigo as a mobile application for medication abortion and contraceptive care within the Venezuelan context. Specifically, this study assesses the acceptability, safety, and efficacy of Aya Contigo among pregnant people seeking abortion services within a legally-restrictive and humanitarian setting. Our secondary objectives will support the study's primary aim by (1) describing the local context for people seeking abortion in Venezuela and (2) determining how Aya Contigo fits within the already-existing ecosystem of abortion care in Venezuela. Our findings will inform the iterative development of Aya Contigo and offer insights into digital solutions designed to improve access to abortion care in legally-restrictive and humanitarian settings.



Materials and methods


Overview

We present a mixed-methods pilot study to evaluate Aya Contigo, a mobile application developed by Vitala Global Foundation in partnership with local organizations and stakeholders in Venezuela. Vitala Global is a Canadian non-profit that co-creates and implements digital tools to support SRH needs (30). The application was developed with the principles of HCD, a method to create acceptable and feasible digital interventions with the potential to be scaled up sustainably (31–33). This model involves a participatory process that focuses on the needs and desires of end-users and relies on their input throughout the entire development cycle (31). A design-thinking approach holds the potential to reshape healthcare provision, particularly in contexts in need of innovative solutions (33). While HCD has been used to develop global health interventions such as clinical decision-making tools and patient-facing websites, few studies have adequately reported the methodologies and impacts of such interventions (32).

In order to understand the local needs of individuals seeking abortion in Venezuela, a contextual analysis was conducted to inform the development of Aya Contigo. As described elsewhere, this involved an in-depth desk review and stakeholder interviews focused on the legislation, policies, and practices that create barriers to abortion and SRH care in Venezuela (9, 11, 27). This user-centred process formed the basis for Aya Contigo, which was developed iteratively with community stakeholder involvement throughout (8).

Aya Contigo is a digital application that guides users through steps to self-manage their abortion and offers a personalized contraception decision-making tool. In order to protect privacy and security, each user is provided with a privacy statement that includes information on managing data stored on personal devices. The application's securitized back-end never collects any personally-identifiable user information and the limited aggregate data collected is stored on an encrypted and remote server and deleted permanently after a 3-month period. Data is collected for the purpose of periodic quality and impact assessments. Information collected is limited to the number of application downloads, the number of participants who opt-in to notifications, time spent engaging with the tool, and the most visited sites within the tool (i.e., the contraceptive method guide, the abortion completion checklist). This data is never sold to third parties.

Application users respond to questions that assess eligibility for medication abortion, including a gestational age calculation (based on last menstrual period and/or ultrasound dating calculations) and any contraindications to the abortion medication(s). The subsequent sections in the mobile application provide clear and evidence-based information on medication selection, dosage, and timing. Aya Contigo educates users on common medication abortion side effects and how to manage them, outlining self-care options and offering guidance on when to present to a healthcare facility. Once the user has followed the abortion medication regimen, the app offers a self-assessment tool for abortion completion based on current symptoms (Supplement A: Abortion Completion Checklist). It also includes a section on contraception that asks users about their sexual health preferences and possible contraindications to certain types of contraceptives. Based on the user's responses, Aya Contigo then provides an individualized set of evidence-based contraceptive methods.



Participants

Study participants were recruited passively through online advertisements, sexual health and reproductive health clinics in Venezuela, and local and international abortion harm-reduction organizations. Participants aged 14 years and older who were located in Venezuela, pregnant and in the first trimester, interested in medication abortion, literate in Spanish (including the ability to read and understand the mobile application and study information), and who could access a functioning smartphone were included. Individuals were included if they were within the first trimester of pregnancy, defined as up to 12 weeks of gestation. If a person's pregnancy was beyond the first trimester, they were excluded from the study, in order to align with the current WHO guidelines and evidence base that supports the safety and efficacy of self-managed medical abortion within the first trimester (16, 34). Those who were unable to provide informed consent or participate in the study procedures were also excluded.



Study design

In this mixed-methods study, we conducted online quantitative surveys and qualitative semi-structured telephone interviews from April 1st to June 15th, 2021. There is a need for descriptive data in the context of people seeking abortion in Venezuela, where little research has been possible in recent years due to the ongoing crisis. The study objectives are well-suited to include a qualitative component, as this approach enables an in-depth assessment of both local context and stakeholders’ individual perceptions and unique experiences (35). The online survey and qualitative interview guide were developed with multiple rounds of feedback from a multidisciplinary team of local and international experts and stakeholders. Interviews were conducted by IP and GL, two female and Spanish-speaking study team members from Venezuela with qualitative research training. To ensure high-quality research methods and data analysis, we adhered to the guidelines of the Consolidated Criteria for Reporting Qualitative Research (CORE-Q) checklist (36). While participant involvement in the dissemination of results was originally planned, security protocols limited communication with participants after study completion due to the legal restrictions and risks to those who choose to pursue abortion in Venezuela.



Data collection

Individuals interested in study participation contacted the research team over WhatsApp via the number provided through partner organizations and online advertisements. Eligible participants reviewed information on the mobile health intervention and provided written informed consent via a signed digital form sent through the encrypted WhatsApp chat for the quantitative component of the study. Once enrolled, participants received a link and instructions to access and utilize the Aya Contigo application. The research team checked in with participants daily over WhatsApp for at least the first two days after enrollment to ensure they were equipped for the medication abortion process if they chose to proceed. Research team members who provided support to participants throughout the study were of Venezuelan origin, native Spanish speakers, and were trained and experienced in providing abortion accompaniment services. Participants were asked to indicate when their abortion was complete by filling out an in-app checklist within fourteen days of finishing the medication regimen and also by contacting the research team within this timeframe. Those who required additional resources or direct medical care were referred to appropriate external organizations.

When participants reported completion of a medication abortion to the study team, they were sent the quantitative research survey link over WhatsApp to be completed on SurveyMonkey. The anonymized survey included questions regarding the participant's basic demographic information, abortion and post-abortion contraception process, and experience using Aya Contigo, including how the mobile application impacted feelings of confidence, preparedness and support and its usability using a validated System Usability Scale (SUS) (37). The SUS questions were slightly adapted to fit the context of a mobile app for self-managed abortion (e.g., “I think that I would like to use this system frequently” was adapted to “If I imagine I was redoing the process, I would use Aya again”). The adapted SUS is available in Supplement B: Adapted System Usability Scale (SUS).

Those who opted to participate in the qualitative interview provided additional written informed consent after discussing the study procedures with a local researcher. Verbal consent was obtained to audio-record the interviews for transcription purposes and both parties confirmed that they had access to a private space with no one else present. Participants were scheduled for a 45–60-min virtual phone interview with a trained research team member. The interviewers asked in-depth questions about participants’ experiences with Aya Contigo and the abortion process. No repeat interviews took place. Participants were compensated $10 USD for completion of the online survey and received an additional $10 USD for the telephone interview. This incentive was transferred to participants over WhatsApp through a Venezuelan partner organization.

The recruitment target for the quantitative survey was set at 15 participants or greater, given that this descriptive data was collected for exploratory purposes and coupled with rich qualitative interview data. We sought to better understand the experiences of people seeking abortion within Venezuela's sociopolitical context, where the voices and narratives of pregnant people have been repressed for decades. In recent years, it has been exceedingly difficult to conduct research around sexual and reproductive health given governmental restrictions on data collection and reporting (3, 5, 38). Therefore, we deemed that even a small sample size would offer important insights on a historically under-represented population. The relatively small sample size target was set acknowledging that the survey sample cannot speak to the experiences of all people in Venezuela seeking abortion care. Taken together, the unique study population, the descriptive aim of our quantitative data, and its pairing with qualitative data justified a smaller survey sample size (39).

The recruitment target for the in-depth interviews was initially set flexibly, based on the concept of information power, a model introduced by Malterud and colleagues in 2016 (40). The study's aims and underlying theory, along with the specificity of experiences among included participants, the strength of interview dialogues, and our analysis framework were considered throughout the study period in order to determine an adequate sample size (40). We applied a human-centred design theory and defined a relatively narrow primary aim focused on evaluating Aya Contigo as an abortion and contraceptive care tool. The initial participant interviews elicited rich dialogue, and the restriction of participants to pregnant people seeking abortion amidst Venezuela's humanitarian crisis reflected a specific population with many common experiences. Taken together, our study design and participant characteristics increased the information power which enabled rich data from a relatively small sample. We deemed that a sample of 10–15 participants would yield sufficient information power.



Data analysis

Descriptive analysis of the online survey was done in SPSS. Each outcome was reported as a mean (standard deviation) for continuous variables and count (%) for categorical variables.

The qualitative interviews were recorded, de-identified, transcribed in Spanish, and then translated into English for analysis. The transcribed data was thematically analyzed in NVivo 11. Two researchers trained in qualitative analysis methods, RG and KC, analyzed several transcripts to identify themes and to create codes and sub codes, organized into categories. This coding framework was applied to all transcripts by both researchers and modified through an iterative process.

Divergent participant views or opinions were reported as part of the results.



Ethical considerations

The study received ethics approval from the Allendale Institutional Review Board. Participants were recruited passively to try and avoid any feelings of pressure to consent. Only basic, non-identifying, demographic information was collected to ensure participant confidentiality. Participants were informed throughout the study that they could withdraw at any time and could choose not to answer any questions on the online survey or telephone interview. If participants required support or care beyond the capabilities of the research team, they were referred to established trusted organizations in Venezuela or internationally, including Women Help Women, Safe2Choose, and Women on Web.




Results


Process overview

The context surrounding abortion in Venezuela greatly affected the implementation of the study. Recruitment into the study was initially challenging, as partner organizations that had planned to engage with potential participants faced increasing risks of government reprisal. The online recruitment ads targeted with relevant demographics were not effective, possibly due to lack of reach and/or trust. In order to navigate the increasingly challenging situation, the study team developed a Whatsapp chat line to recruit and connect with participants privately. Initially, this resource acted as a help desk to troubleshoot technical issues, but as participants vocalized a desire for additional support, the study team provided virtual personal support over Whatsapp.

The study also faced implementation difficulties due to participants’ lack of access to abortion medication or sufficient medication. Further, the guidelines of some local SRH support services differed from the WHO guidelines on medication abortion. It is important to acknowledge that these organizations offer safe and trusted means of SRH support to people in Venezuela. The Aya Contigo research team worked alongside other community allies in order to offer clarity around medication abortion guidelines. Despite the challenges faced, the study was able to continue thanks to the support of the local reproductive rights community and the trust that was built through the formation of long-term relationships with local stakeholders.



Quantitative survey results

A total of 40 participants were recruited into the study between April and June 2021. Seventeen (42.5%) completed the online survey via SurveyMonkey. Table 1 displays the demographic characteristics of participants who completed the survey. All participants identified as women, with age ranging from 19 to 38 and a mean of 28 (SD 5.55). All women had at least completed some secondary education and 88.2% (15/17) reported at least some university training. While 70.6% (12/17) reported that they were actively employed, income was widely spread with 23.5% (4/17) reporting no income, 23.5% (4/17) earning minimum wage, 35.3% (6/17) earning double the minimum wage or more, and 17.6% (3/17) declining to respond. More than half of participants (9/17; 52.9%) lived in the Capital District or state of Miranda, while the others were spread across Barinas, Carabobo, La Guairá, Portuguesa, Yaracuy, and Zulia.


TABLE 1 Baseline demographics.

[image: Table showing demographic and socioeconomic data for 17 women. Age distribution: <20 (11.8%), 21-25 (17.7%), 26-30 (35.3%), 31-35 (23.5%), >35 (11.8%). States include Barinas, Capital District, Carabobo, and others each with 5.9%, except Miranda at 29.4%. Education: some secondary (5.9%), secondary complete (5.9%), some university (35.3%), university complete (52.9%). Employment: full-time (35.3%), part-time (11.8%), self-employed (23.5%), unemployed (23.5%). Income: minimum wage (23.5%), double minimum wage (17.7%), more than double minimum wage (17.7%), no income (23.5%), no answer (17.7%).]

The medication abortion process is detailed in Table 2. Gestational age at the time of initiating medication abortion ranged from four to twelve weeks, with 70.6% (12/17) of participants between six to nine weeks gestation. Mifepristone plus misoprostol was the regimen used by 76.5% (13/17) of participants while the remaining 23.5% (4/17) took misoprostol alone. When compared with a regular menstrual period, 76.5% (13/17) of women reported that their bleeding was heavier and 88.2% (15/17) experienced more severe pain during the abortion process. The most common side effects reported were diarrhea (64.7%; 11/17), dizziness (64.7%; 11/17) and nausea (52.9%; 9/17).


TABLE 2 Self-Managed medication abortion.

[image: Table showing data from a study on abortions for 17 participants. Gestational age: ≤5 weeks (17.7%), 6–9 weeks (70.6%), 10–12 weeks (11.8%). Regimen: Misoprostol only (23.5%), Misoprostol and Mifepristone (76.5%). Misoprostol doses: 1 (29.4%), 2-4 (58.8%), ≥5 (11.8%). Bleeding severity: Lighter (11.8%), Similar (11.8%), Heavier (41.2%), Much heavier (35.3%). Pain: Less (5.9%), Similar (5.9%), Stronger (29.4%), Much stronger (58.8%). Side effects: Yes (88.2%), Nausea (52.9%), Fever (29.4%), Diarrhea (64.7%), Vomiting (35.3%), Dizziness (64.7%), Itchiness (5.9%), Diaphoresis (23.5%). Completion: No intervention (82.4%), Additional medication (5.9%), Surgical (11.8%). Expulsion time: <12h (58.8%), 36-48h (5.9%), Unaware (35.3%). Method for completion: Saw products (47.1%), Checklist (52.9%), Symptoms stopped (64.7%), Counselor (17.6%), Medical attention (29.4%). Notes include multiple selections allowed and caution on early survey completion.]

Abortion completion was assessed both through the survey results and based on communications with the study team via WhatsApp. After taking their medication regimen with the guidance of Aya Contigo and the virtual support chat, 82.4% of women (14/17) completed abortion without additional intervention. Based on self-assessment, 64.7% (11/17) reported that they knew when the pregnancy was expelled and 52.9% (9/17) utilized the Aya Contigo checklist for completed abortion. Five (29.4%) participants sought medical care to determine if the abortion was complete; one required additional medication to complete the abortion, two underwent surgical abortion, and the remaining two were reassured that the abortion was complete. All participants eventually completed abortion with no significant complications reported.

In the post-abortion stage, 58.8% (10/17) of participants were interested in contraceptive options (Table 3). Oral contraceptive pills and implant devices were the most desirable options. However, only two women were able to access contraception by the time of survey with both having obtained condoms. The most frequently reported barriers to obtaining contraception were cost (40.0%; 4/10) and insufficient time to obtain their preferred contraceptive option (30.0%; 3/10).


TABLE 3 Contraceptive uptake and methods.

[image: Table displaying data on contraception seeking behavior and preferences. Among respondents, 10 out of 17 (58.8%) sought contraception. Preferred methods include oral contraceptive pills and implants (60% each), intrauterine devices (30%), and both depot injections and condoms (20% each). Only condoms were obtained by 20% of those interested, while 80% had difficulties post-abortion. Barriers include cost (4), uncertainty (1), and waiting for options (3). Sources used were Aya Contigo (80%), healthcare providers (50%), friends or relatives, and the Internet (30% each). Participants could select multiple answers.]

Participants responded to Likert scale questions focused on their experiences with Aya Contigo as a medication abortion support tool (Table 4). All participants expressed that the mobile application supported them during the abortion process, with 52.9% (9/17) feeling “very supported” and the remaining 47.0% (8/17) feeling “somewhat supported.” Overall, participants felt prepared for common abortion symptoms, with 87.5% (14/16) and 94.1% (16/17) “somewhat prepared” or “very prepared” for the respective pain and bleeding they experienced. All participants (17/17; 100%) reported that Aya Contigo contributed to their knowledge of the abortion process. For both determining abortion completion and choosing a contraceptive method with Aya Contigo, 41.2% (7/17) participants reported that they felt “very” confident, while 52.9% (9/17) reported that they were “somewhat” confident, and one participant reported “little” confidence. On the SUS, Aya Contigo scored 83.38 (out of 100), which corresponds to an “A” grade in the top 10% of scores (37).


TABLE 4 Experiences with Aya contigo.

[image: A Likert scale table surveys the effectiveness and support provided by "Aya Contigo" during the abortion process, with 17 participants. The table includes questions about support, knowledge, confidence in determining gestational age, pill accuracy, pain preparedness, and contraceptive choice. Response options are "Not at all," "A little," "Somewhat," "Very," and "Missing," with most participants indicating "Very" for enhanced knowledge and support. Numeric values in parentheses represent percentages.]



Qualitative results

Thirteen of the 17 participants who completed the survey completed the semi-structured phone interview after providing additional informed consent. The analysis of the interviews explored themes within three overarching categories: (1) abortion experience in Venezuela, (2) participant experiences with Aya Contigo, and (3) role of Aya Contigo within the existing ecosystem of safe abortion care in Venezuela. Seven sub-themes were identified iteratively during the coding process and are detailed in Table 5.


TABLE 5 Qualitative themes, organized by relevant codes and sub-codes.

[image: Text document outlining research findings on abortion in Venezuela and the role of the app Aya Contigo. It covers abortion experiences, challenges with pill access, participant experiences with Aya Contigo, including its usability and support for self-managed abortions, and contraceptive guidance post-abortion. Also discusses virtual support and Aya Contigo's role in the existing healthcare ecosystem.]



Abortion experience and decision making in the Venezuelan context


Legal context

When describing their perceptions of abortion, many participants discussed the implications of the legally restrictive setting in Venezuela. The fact that abortion is illegal in Venezuela in almost all circumstances increased the level of fear and anxiety associated with choosing to pursue an abortion. In this context, people described difficulty seeking out support due to the risk of penalization. Participants were often wary to disclose their interest in abortion or history of abortion to community members, including healthcare providers. As one participant explained:


“[The legal context] influenced a lot because … everybody is afraid. In fact, in December they imprisoned [an activist] who helped a girl who had been raped… from then on, many people never again gave those pills and so on.”—Participant 6



This quote refers to an event that occurred a few months prior to the study period, where a Venezuelan feminist advocate and educator was arrested and charged after helping a 13-year-old girl to end a pregnancy after being raped (41). As a result of this widely publicized arrest, many feminist organizations and activists halted their abortion support services, including the provision of medication for self-managed abortion. Many agreed that the legal restrictions had limited access to resources for abortion:


“I wish they could legalize abortion here in Venezuela…because I think there are many people who think the same as I do right now, and maybe they do not have the knowledge and do not know where to turn to, or where to ask, because they think it is illegal, so they do not ask, they do not do it, I think it is worse.”—Participant 29



In this legally-repressive environment, participants did not have a clear means of asking for help or seeking support. All participants faced significant barriers in accessing medical, psychological, and educational services. As a result, most resorted to finding information online, but were unsure which sites they could trust.



Humanitarian/economic context

The economic instability and broader humanitarian crisis in Venezuela played an important role in participants’ decisions to seek abortion. Many felt that they could not provide for a child, or that a child would not be able to thrive in their current environment. This sentiment was captured by a participant who considered the multifaceted issues that many people in the country continue to face:


“It is such a complicated situation [in Venezuela] that [makes having] a child a bit more uphill. Because of the economic situation, the social situation, the political situation..there are many difficulties, including the health system and the transportation situation. It is a level of complexity so high that … you could not even fantasize about everything that happens here.”—Participant 34



As articulated in the above quote, many felt that the challenges in their day-to-day lives in Venezuela would be unimaginable to people elsewhere. Many of these challenges were exacerbated by hyperinflation and relatively low incomes, which often made basic services difficult to afford. The COVID-19 pandemic exacerbated the economic difficulties of all participants; several had lost their means of employment and income. All participants felt they were struggling financially, including those who remained employed and earned above the average income level. Some acknowledged that despite their difficulties, others had been hit even harder by the economic crisis:


“My economic situation is very vulnerable right now, really, it is very critical. But there are women who are worse off than me.”—Participant 25



As the protracted economic collapse in Venezuela reduced the number and capacity of healthcare provision services, many participants described that even basic health services were extremely limited. Private care was prohibitively expensive and public clinics had long wait times. In this context, participants also reported difficulty accessing and affording sexual health services. As one participant described, some contraceptive options were no longer available, and costs associated with accessing contraceptives continued to rise:


“Contraceptives as they used to come, they don't come anymore…lately the consultations are very expensive…to get the pill you have to go for a consultation and the consultation has gone up to $20 [USD].”—Participant 18



Overall, participants described that they did not feel equipped to support a child, yet they were often unable to prevent pregnancies with reliable contraceptive options. In this fraught ecosystem, many were stripped of their reproductive health autonomy while struggling to provide for themselves and their families.



Personal context

In addition to the socioeconomic and legal context in Venezuela, participants’ personal lives and relationships impacted their experience with abortion. All restricted the disclosure of their abortion to a select few, if any, others:


“Only three people knew, my husband, my mom and me.”—Participant 38



For many participants, disclosure to one or two trustworthy confidants acted as a means of support during a difficult time. All pregnant people interviewed expressed concern that others might find out, and wanted their abortions to occur as discreetly as possible. Some reported that this was due to the legal risks while others perceived a social stigma around abortion. As one participant described, abortions often happen covertly due to sociocultural disapproval:


“[Abortion] is a taboo, people are very religious, moralistic, there are many prejudices, the subject is taboo. So, you have to do everything on the sly, it's like that. So, it is very difficult to do that.”—Participant 3



The secrecy surrounding the abortion process led many to feel alone, even if they had disclosed this to a friend or family member. Several participants highlighted the contrast between the isolation of the abortion process and the community support received during a continuing pregnancy. In addition, many reported that the stigma surrounding abortion created guilt and anxiety about their decision. Despite this, most were resolved that abortion was a necessary decision. The conflicting emotions that many participants experienced were summarized by one participant:


“I felt very ugly. I felt a lot of guilt, that's what it was. Still. I think it's something I have to get over…in the end, that was what I wanted, and it was the best decision I could make.”—Participant 3



When participants decided to go through with an abortion, the emotional distress that many experienced was often heightened by cultural perceptions of abortion as immoral or wrong. There was a shared motivation among participants to keep the process secret for both legal and cultural reasons, which prevented several participants from seeking additional support.




Abortion pills are difficult to access

The Venezuelan legal restrictions, economic precarity, and significant gaps in healthcare provision posed challenges when participants attempted to obtain medication abortion pills. Some said that misoprostol was available in local pharmacies, but the medication requires a prescription, and cannot be prescribed for abortion. Given that abortion medications are not easily obtained from healthcare institutions, participants reported that they had searched for medication through clandestine online marketplaces or by word of mouth. Some were connected with pharmacies that sold prescription abortion medication covertly, as one participant explained:


“…I looked for them on the internet, because that's the only way here to get them, but a friend of mine who is a doctor recommended me to a pharmacy… it gave me more security to buy them there, than to buy them from any person in the street, you don't know where those pills come from.”—Participant 29



While some participants felt a sense of security that their medications were dispensed by organizations affiliated with medical pharmacies, others obtained their abortion medications from non-regulated sources. When medications were purchased online or through other clandestine means, participants were concerned about the safety of the pills. Some participants had heard rumors or knew someone that had been harmed by abortion pills acquired in this manner:


“…they also said that it could be fake or that some were modified and that many people had died because of that.”—Participant 6



The interviews reflected the precarity of buying abortion pills from the unregulated market in Venezuela. In addition to causing potential harm, many participants were concerned that the pills would be ineffective in terminating their pregnancies.

Many participants also faced challenges related to the cost of abortion pills: participants reported that prices per misoprostol pill ranged from $3–$35 USD, most commonly around $20 USD. Given that a proper regimen consists of several pills, the total cost often exceeds $100 USD. Some participants were able to purchase enough pills, but for others, the cost prohibited the purchase of a full regimen. As one participant explained,


“…Each pill costs me 35[US] dollars, imagine 12 pills and as I said I am low income.”—Participant 37



The high expense of abortion pills added to the financial concerns of each participant. While all participants were able to acquire some medication, those who could not afford a full regimen were at risk of an ineffective termination.



Acceptability and comfort with Aya Contigo

All participants reported feeling comfortable using Aya Contigo and trusted the information that the app provided. The educational tools and checklists for self-managed abortion were described as detailed and clear. Every participant reported that they would recommend Aya Contigo to others in need of abortion care. As one participant shared:


“If a person I know needs that help I will recommend [Aya Contigo], of course. You are very safe, you give a lot of security, and all the questions are answered.”—Participant 6



Many participants similarly reported that they could buy-in to Aya Contigo because of its security and discretion in the self-managed abortion process. They appreciated that its name was vague and would not attract attention, and that the application could be easily deleted with no remaining data stored on their personal devices. However, some participants wished that a login passcode was required in order to open Aya Contigo for additional digital security:


“The application gave me security…As an application, perhaps the way to log in with a code, would [increase security].”—Participant 2



Some participants were fearful that a friend or family member would find the application on their phone and discover that they were pursuing abortion. In contrast, others felt their phones were already private, and that the only person who might see the app (e.g., a partner) was already aware they were having an abortion. In the context of a highly restricted legal and social setting, the clear portrayal of relevant abortion-specific information, and the inclusion of security features within Aya Contigo's design were key factors for its acceptability among participants.

Participants found that Aya Contigo was user-friendly and aesthetically pleasing; the overall design and color scheme was described as attractive, feminine, and calming. Participants were all Spanish-speaking and were able to understand the language used in the application. Several participants found that the images embedded in the app helped clarify some of the medical information included. As one participant explained:


“Maybe with the word you don't understand … but then with the image you associate the issue and you understand it.”—Participant 6



A few participants suggested including more illustrations for this reason. Despite the need to include some medical terminology, the information provided in the application was frequently described as “easy” to navigate and understand.

There were some usability aspects of the application that led to initial difficulty for some participants, though most were resolved with troubleshooting or small adjustments. For example, the app froze for a few participants, but this was resolved with support from the research team on how to clear and re-download it. The ability to solve problems in real-time with the study team members was described as reassuring by some participants.



Aya Contigo can support self-managed abortion

Participants overall expressed that Aya Contigo had created a feasible means to facilitate self-managed abortion, by including comprehensive self-assessment tools for medication abortion eligibility, the abortion process itself, and the determination of abortion completion. As participants describe of their overall experience with Aya Contigo:


“I followed the steps just as the application told me, even though I have friends around me who suddenly told me that I had to do the procedure in a different way…I felt that what I was doing was right, that I was following the steps as they told me there, I didn't need to look on the internet or anything like that… And it was fine, I felt pretty confident.”—Participant 10




I felt comfortable … because I felt that [Aya Contigo] was there, “look, it's your turn now, the time has come,” and I really liked it.”—Participant 34



The resources and information provided by Aya Contigo supported participant confidence and preparedness for the medication abortion process. Some participants used Aya Contigo as their sole source of information, and most felt it successfully guided them.

The initial self-assessment for medication abortion eligibility was straightforward for most participants and included an assessment of gestational age based on menstrual period. Most participants had already obtained an obstetrical ultrasound, and there were a few cases where the application's calculation differed from the dating ultrasound. Most participants continued to use the dates based on the ultrasound but still appreciated the idea of the gestational age calculation within the app. Once eligibility to proceed with self-managed abortion was confirmed, many expressed that Aya Contigo was useful in preparing them for the medication regimen and abortion process itself. Some were confused about the dosing schedule because it differed from information that they had received from other sources, or because they had already taken some abortion pills obtained from the informal market. In the few cases where additional clarification was required, participants communicated with study team members through the WhatsApp chat which was effective in resolving their queries.

Participants expressed that Aya Contigo was useful for managing symptoms of the abortion. The ability to review the difference between normal symptoms and warning signs that would require medical attention in the app allowed many to identify that their symptoms were to be expected. In order to tailor the information to the individual user, the application provided different information on possible symptoms and side effects depending on whether the participant was taking the mifepristone plus misoprostol regimen or the misoprostol regimen alone. By knowing to anticipate symptoms such as moderate to heavy bleeding and cramping, many felt reassured. However, some participants had hoped the application would provide more information about other known side effects:


“Obviously the process of diarrhea is normal…But it would be good to be alerted so that there is no doubt about it…”—Participant 34



Each person experiences the abortion process uniquely. Because of this, the app's description of symptoms and the timeline of the abortion process aligned more closely with some participants’ experiences than others. Overall, participants reported feeling prepared for the abortion process when using Aya Contigo, especially around common symptoms of pain and bleeding.

After the medication regimen was complete, participants were asked to complete Aya Contigo's checklist for abortion completion. The self-assessment for abortion completion was generally found to be useful but was more complicated than the other steps of the process. Based on their responses, many participants were alerted that they could still be pregnant (often because they responded “yes” to questions about ongoing symptoms such as vaginal bleeding). This created anxiety and confusion, as they had otherwise believed that the abortion had been successful. This was likely because they completed the assessment too early in the process, instead of the 7–14 days recommended in the app. One participant explains that this could have been made clearer:


“This [step] should be very specific, whether it is going to be filled in one or two weeks or after 10 days, because a week's difference is quite a lot for this process, so it should be available only after a certain time..”—Participant 30



In order to reduce the risks of confusion and anxiety that the pregnancy may not have been terminated, one participant suggested that the checklist only become available 7 days after completion of the medication regimen. They also recommended that the reporting of minor symptoms in the app's completion checklist should not immediately trigger the app to raise the concern of incomplete abortion. A few participants had no concerns with the completion self-assessment and reported that it increased their confidence that the abortion was complete:


“The next day what I did was complete an [assessment] asking me if my abortion was completed. There I put all my experience, all the options that were integrated by what I had gone through. It made me feel a little more confident about what I had done, and everything went well.”—Participant 3



Aya Contigo offered support for individuals undergoing the process of self-managed medication abortion. Several participants utilized the abortion completion checklist to determine whether their abortion was complete. This was viewed as useful to some, while others feared they might still be pregnant due to ongoing symptoms such as vaginal bleeding. This led participants to seek additional advice from the study team or a medical provider.



People wanted contraceptive guidance after self-managed abortion

The contraceptive portion of the app was described as helpful and comprehensive, enabling participants to make informed decisions about their reproductive health. All of the participants thought that the section was particularly useful in the post-abortion period, as one woman highlighted:


“I think it is necessary to have [the section on contraception], and it was good to see it because after you go through [an abortion], you think, well, I hope I don't have to go through something like this again, so you have to be more careful, be aware of or evaluate other contraceptive methods that work well for the body, so it is necessary to have that information.”– Participant 29



Learning about contraception through Aya Contigo reinforced and nuanced participants’ existing knowledge about the different types of birth control options, including their effectiveness and side effects. After using Aya Contigo's contraceptive tool, several participants identified the option that would best suit them, most commonly expressing interest in a long-acting reversible contraceptive. However, some were unsure that they would be able to access their preferred option. Some participants also had ongoing misconceptions or fears about certain contraceptive methods. For example, one woman reported:


“I [knew] one who used [a copper IUD], I don't know if she didn't take care of herself, didn't go to the doctor, and that caused her to get a tumor down there and as a result she died, so I don't like them.”—Participant 18



For the few with specific preconceived negative impressions, it was unclear if the application's contraception tool shifted their views. Overall, despite the legitimate concern that contraceptive options may be difficult to access, Aya Contigo's contraceptive tool enabled participants to feel prepared and confident to pursue an evidence-based method for the prevention of future pregnancy if they wished.



Pivoting to virtual chat support positively impacted the abortion experience

A virtual help desk over WhatsApp was created to facilitate study recruitment and research-related consent processes. This chat enabled the research team to communicate with participants over a familiar platform in a safeguarded manner. When participants were enrolled and began undergoing the medication abortion process, it became clear that they required support beyond Aya Contigo alone. While the WhatsApp chat was initially created as a research help desk, this communication channel became a component of the self-managed abortion process itself. Study team members staffed the line 24/7 and responded to questions and concerns throughout the process. The team also provided emotional support when participants reached out and acknowledged that they were struggling.

Once established, real-time virtual Whatsapp chat was considered valuable by all participants. Some found the way Aya Contigo and the chat support guided them through each step was akin to having a counsellor helping them with the abortion process, as one participant described of the app:


“I had a support, a friend, a trusted person.”—Participant 2



The chat was reassuring and calming for many participants. The ability to confirm information in the app alongside the presence of someone checking in with them made them feel more supported during an otherwise isolating process. All participants felt more confident knowing there was a real person available and attentive to them, highlighted by one participant:


“I was always on the app and talking to someone … through WhatsApp, I didn't feel uncomfortable with the app because anything that appeared on the app that generated any kind of concern I could then solve it through WhatsApp…the responses so in the moment, so active, so present…really it was a very good experience.”—Participant 34



The trust and support provided by the research team gave participants more confidence in their ability to self-manage the abortion process. Several participants noted that they would have preferred the chat to exist in the app itself instead of over Whatsapp.



Aya Contigo can play an important role within the existing Venezuelan SRH ecosystem

At the time of the pilot study, there were already existing humanitarian organizations in Venezuela working to try and improve access to reproductive healthcare and abortion services. Given the country's oppressive environment, many participants reported that they did not know how to access these services. Some participants noted that while they remained in contact with Aya Contigo's team, other harm-reduction organizations could not stay in regular communication with them:


“[Aya Contigo team] were a support because later they stopped answering me from [local organizations], and I really kept communicating with you… and it was really good.”—Participant 6



The ongoing communication that Aya Contigo's team could provide was an important component of the abortion care experience. By establishing trust through this communication channel, participants could seek additional support and ask questions to the team when needed. Participants appreciated that the study team offered referrals to a local sexual and reproductive health clinic that offered contraceptive resources.

For some participants, Aya Contigo was viewed as an additional resource and support that improved their abortion experience. For others, the information, support, and referrals provided by the Aya Contigo team were critical to feeling they had the resources and confidence to successfully complete the abortion process:


“It's just that if I hadn't known [Aya Contigo], I wouldn't have known that person either. Because without the communication with you, how would I also have met those [other trusted source] people? How would I have gone? I would not have met them, and they would not have helped me. That is why I tell you that you were a fundamental tool.” -Participant 38



Overall, participants valued that study participation enabled them to connect with other sexual and reproductive organizations operating locally. These connections usually happened outside of the app itself; most participants did not use the recommended resources section as it listed organizations outside of Venezuela. Participants reported that they would prefer if local organizations or doctors were listed in the app, although many understood that this would be challenging to implement given the legally restrictive setting.




Discussion

Aya Contigo is the first digital application designed to support medication abortion and contraceptive care for pregnant people in Venezuela, where sexual and reproductive health rights are heavily repressed and maternal mortality rates are rising. Building on the ground-breaking work of activist and feminist organizations in the region, Aya Contigo shows promise as an intervention to support self-managed medication abortion and post-abortion care. The digital app's informational guides and real-time virtual accompaniment service helped participants feel prepared, confident, and supported during the abortion process. Aya Contigo also connected participants with local sexual and reproductive health resources and enabled individuals to select a contraceptive option post-abortion. The digital intervention can bridge existing SRH services by expanding access to evidence-based information and accompaniment services for self-managed abortion in Venezuela.

Aya Contigo's informational guides for medication abortion were designed to provide pregnant people with a clear understanding of the process. The interactive abortion eligibility checklist and the medication abortion steps were highly valued by participants and helped them feel prepared. Guidelines suggest that medication abortion pain can be severe and that people undergoing abortion should have adequate resources to reduce suffering (42). While the pain symptoms associated with medication abortion have historically been minimized by providers (43–45), the digital tool helped participants anticipate pain and bleeding symptoms. While most study participants reported that the pain and bleeding associated with medication abortion was more severe than a regular menstrual period, they often felt confident in managing their symptoms with the support of Aya Contigo.

In addition to the application's informational features, the virtual accompaniment service was a key factor in the intervention's uptake and acceptability among participants. While Aya Contigo was initially developed as an evidence-based information source for people seeking self-managed abortion, the need for individualized support became evident early on in the study. Aya Contigo's in-app abortion guide was then coupled with a real-time virtual chat over Whatsapp with a study team member trained in abortion accompaniment. Personal accompaniment services have been shown to increase the efficacy of self-managed medication abortions in legally-restrictive settings (46, 47). The virtual accompaniment service provided guidance around health-related questions and assistance with any unique challenges encountered throughout the abortion process. Virtual accompaniers offered important emotional support, though some expressed that a digital tool cannot replace in-person support. While digital health solutions are not a panacea, Aya Contigo's model shows promise as an intervention for people seeking abortion in under-resourced and restrictive settings. Since study completion, the virtual chat support function has been embedded within the app itself to facilitate streamlined communication with a team of trained accompaniers.

There were some important challenges encountered during the self-managed abortion process, which participants described in the interviews. Almost all participants had difficulty accessing and affording safe abortion medications, which is a known and pervasive problem within Venezuela (7, 9). While all participants had a complete abortion, three required further intervention, most likely because they could not initially obtain a full abortion medication regimen. By partnering with trusted organizational partners, Aya Contigo provided participants with information about where they could access essential resources and further healthcare if needed.

The Aya Contigo checklist for abortion completion was created based on evidence that patient post-abortion checklists are accurate and comparable to in-clinic assessment (48). However, some participants were inappropriately alerted that they may still be pregnant after completing the in-app checklist, a concern that has been reported by other research evaluating self-managed abortion (49). In order to reconcile this, participants clarified their concerns and symptoms over the real-time chat with trained accompaniers. Based on participant feedback, the app now prompts participants to check-in with the virtual care team or a healthcare provider if there are any flagged ongoing symptoms or concerns.

Cybersecurity is an area of growing concern within the FemTech space, as protecting user privacy and security is of utmost importance when offering abortion services in legally-restrictive settings. Participants appreciated that Aya Contigo provided them with an anonymized and discreet option for self-managed abortion. Recognizing the risks of criminalization in Venezuela, participants seeking abortion suggested that the app include additional safeguards. In order to minimize the risk of participant data breaches from unwanted or punitive third parties (27, 50, 51), the virtual chat component was embedded into the app itself. All users receive information on how to permanently delete information from their personal devices, and back-end data security policies are regularly reviewed to ensure maximum encryption. The ability to evolve with the legal and technological landscape will be essential to protect the security and privacy of Aya Contigo users.



Limitations

The study was conducted within an active humanitarian crisis, where citizens and research team members experienced economic, infrastructural, and socio-legal challenges on a daily basis during the study period. This context limited participant recruitment and retention in research, particularly because the study focused on abortion, which is heavily restricted and criminalized in Venezuela. As a result of these constraints, the study has important limitations in its scope and size. There was high loss to follow-up throughout the study recruitment period, which has been similarly reported in other studies evaluating self-managed abortion (49).We completed recruitment and data collection on a small convenience sample of 17 participants, which limits the study's generalizability. Participants’ experiences with self-managed medication abortion as guided by Aya Contigo may not represent the experiences of the wider Venezuelan population seeking sexual and reproductive health care. All participants identified as women, and therefore the unique narratives of trans and non-binary people experiencing pregnancy are not captured in the data. Further, the majority of participants lived in urban settings and reported high levels of education which is not representative of the national average. The fact that this service was viewed as useful even among those with higher resources than average suggests that this intervention may be useful to those in greatest need.

In line with current data on the safety and efficacy of self-managed medication abortion, the study restricted enrollment to those within the first trimester of pregnancy. As a result, the possible benefits of this digital guide and accompaniment service for medication abortion are limited to people in early pregnancy. In an effort to support those beyond 12 weeks of gestation, the Aya Contigo application provided information on trusted local resources and healthcare facilities that offered reproductive health services.

Data was collected in Spanish by research team members native to Venezuela, but this data was translated to English for analysis, which has the potential to lose some of the original meaning. The study relies on self-reported outcome data, which is valuable for understanding participants’ experiences but cannot be corroborated. Qualitative and quantitative data were collected at a single time point from participants, most often within the 2-week period following self-managed abortion, which prevents the reporting of participant experiences months or years after the abortion. While the study benefitted from utilizing an adapted SUS scale and garnered rich qualitative data, the sample size was ultimately too small to make definitive conclusions around the application's acceptability and feasibility in Venezuela.


Implications

The results of this pilot study have informed the iterative development of Aya Contigo and its affiliated services for people seeking abortion and contraceptive care in Venezuela. In 2022, Aya Contigo was released to the general population in Venezuela and early data reveals significant uptake among people interested in self-managed medication abortion (8). The World Health Organization selected Aya Contigo as one of five key interventions in the global abortion care movement as part of International Safe Abortion Day 2023 (52). Beyond the application's introduction in Venezuela, this study offers insights into digital health tools for abortion care in legally-restrictive settings. Our results echo the need for localized, human-centered design in the development of mobile applications and other interventions to effectively meet the needs of users. This model can act as a guide for other abortion and SRH-focused digital health interventions, particularly within humanitarian or restrictive settings.




Conclusions

This mixed-methods pilot study demonstrates that the Aya Contigo mobile application may support pregnant people seeking medication abortion and post-abortion contraceptive services in Venezuela. Participants valued the provision of evidence-based information, virtual accompaniment services, and locally-available sexual and reproductive health resources via the digital tool. Further research and interventions are needed to ensure that all pregnant people in Venezuela can access safe abortion and contraceptive resources.
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Introduction: Unintended pregnancy is a global public health challenge. Many contraceptive methods are available to end users, but non-use and discontinuation due to health concerns or side effects, particularly related to unpredictable or undesirable menstrual bleeding, are common. Oral contraceptive pills (OCPs) often have regular bleeding patterns compared to other hormonal contraceptives but require daily adherence. To address the issues of bleeding-related side effects and daily adherence, researchers are developing a monthly oral contraceptive (MOC) containing the same hormones as common OCPs. We studied women's and healthcare providers’ (HCPs’) perceptions of the MOC technology with the primary goal of providing feedback on product attributes to inform early design decisions.



Methods: Our study consisted of a qualitative phase with in-person in-depth interviews (IDIs) with a total of 60 women of reproductive age in three regions in three countries (Bangladesh, Senegal, and Zimbabwe) and quantitative surveys, which took place after the qualitative phase, via face-to-face computer-assisted interviews of a total of 1,825 women in 17 regions in these three countries. We conducted 96 IDIs and 632 quantitative interviews with HCPs in one urban area per country.



Results: Women's and HCPs’ perceptions of MOC product attributes were assessed and included a focus on potential menstrual changes and possible reasons for discontinuation. Overall, the most appealing attribute of an MOC was its 1-month duration. Women and HCPs alike preferred regular, monthly menstruation. Any unpredictable or irregular bleeding, including heavy bleeding or amenorrhea, would be a reason to discontinue an MOC if it were to have those attributes.



Discussion: Overall, an MOC has a high and broad level of appeal amongst all the groups of women and HCPs who participated in the study and has a strong value proposition for important contraceptive needs including convenient duration, ease of use, discretion, and acceptable side effects. This appeal assumes that the experience of using an MOC would be very similar to that of daily OCPs except for dose timing. Future research on a hormonal MOC should include an exploration of women's tolerance and acceptability of potential side effects, particularly regarding bleeding, to validate its value proposition.
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Introduction

In 2019, there were approximately 111 million unintended pregnancies, of which 77% were among women with an unmet need for contraception or those who wanted to avoid pregnancy but were not using a modern method of contraception (1). Demographic and Health Surveys (DHSs) consistently report that side effects or health issues are stated reasons for the non-use of contraception (28% in Africa and 23% in Asia) (2). It is common to experience menstrual bleeding changes with the use of modern hormonal methods, indicating a potential correlation between non-use or discontinuation due to dissatisfaction and method-related side effects (3, 4). In fact, DHS data indicate that women who reported non-use due to side effects or health concerns were more likely to have previously used modern contraceptive methods such as implants, injectables, intrauterine devices (IUDs), or oral contraceptive pills (OCPs) (2). Furthermore, a recent review article on women's tolerance of contraceptive-induced menstrual bleeding changes (CIMBCs) reported that in over half of the studies, women perceived bleeding changes such as spotting or irregular or more frequent bleeding to be unacceptable (5).

Daily combined OCPs (containing estrogen and progestin) are a favored product among many users because of the regular monthly withdrawal bleed (which occurs when there is a change in hormones such as that during the hormone-free interval), but also due to their ease of use, wide availability, low cost, and high efficacy when used as directed. Yet, a lack of supply, forgetting to take the pill every day, or not taking it at the same time each day are possible reasons that OCPs have typical use failure rates three to eight times greater than in clinical trials (6–10).

To address failure rates linked to the daily adherence burden, once-a-month oral contraceptives have been developed. In the 1960s, scientists developed once-a-month contraceptive pills using quinestrol (estrogen) and norgestrel or levonorgestrel (progestogen) that were registered in China, but concerns have been raised about their safety given rates of side effects and hypertension associated with use (11). Mifepristone has also been studied for once-a-month use and has been shown to be efficacious and acceptable to women (12, 13). However, some women with varying beliefs, values, and experiences do not want to use a method that could interfere with the implantation of a fertilized egg (14). These insights highlight the importance of understanding different end user practices, views, and preferences when designing a new contraceptive product (14).

Historically, new contraceptives have been developed without much direct input from end users early in the design phase despite available research methodologies and expertise (15, 16). In more recent years, approaches that have been used in the commercial healthcare sector are being used to solicit user feedback and inform early product design, including for long-acting methods (16–21). Our study examines both end user and healthcare provider (HCP) preferences and attitudes in Bangladesh, Senegal, and Zimbabwe to provide key information for the early product design of a new monthly oral contraceptive (MOC). An MOC is a capsule containing a specially designed formulation that can deliver up to 3 weeks of contraceptive protection using a combination of two hormones found in daily OCPs, such as ethynyl estradiol and levonorgestrel, and thus would inhibit ovulation (22). A withdrawal bleed would follow the 3 weeks of contraceptive protection, mimicking monthly menstruation and signaling that the next monthly pill should be taken. Such a new MOC has the potential to provide women and adolescents seeking contraception with an option that addresses reasons for non-use, discontinuation, and method failure with fewer bleeding disruptions and better compliance.

Our study involved 1,935 women and 728 HCPs in Bangladesh, Senegal, and Zimbabwe with the primary objective of understanding the overall perception of an MOC, with a focus on product attributes. The countries in the study represent diverse OCP use rates (50% in Bangladesh, 19% in Senegal, and 57% in Zimbabwe) (23) to test the hypothesis that countries with strong OCP use rates are conducive environments into which to introduce an MOC. The secondary objective was to provide evidence for refining messaging and the value proposition based on a Consumer-Targeted Product Profile (CTPP). The tertiary objective was to understand the level of appeal and likelihood of trying an MOC.



Methods


Overview of project

Our study consisted of two phases: a qualitative phase followed by a quantitative phase. Respondents who participated in the qualitative component did not participate in the quantitative component. All the interviews were conducted at a place of the respondent's choosing, often in their home, or a space where they felt they could talk openly.


End users

For the qualitative phase, data were collected via in-person in-depth interviews (IDIs) with a total of n = 60 women in Bangladesh (Dhaka and Sreepur), Senegal (Dakar and Linguère), and Zimbabwe (Harare and Hurungwe). This sample was divided into n = 10 rural-based women in both Zimbabwe and Senegal, and n = 20 rural-based and n = 20 urban-based women in Bangladesh. A higher IDI sample size was implemented in Bangladesh due to the sensitivity of the topic and the consequent limitations of group discussions, preventing the possibility of qualitative focus groups, which were conducted in Senegal and Zimbabwe (n = 50, with 10 mini-workshops of n = 5 per workshop). As such, we have focused on shared methodologies in this paper. The qualitative work in Senegal and Zimbabwe was carried out prior to the work in Bangladesh. The respondents were asked to think about contraception broadly to situate them in the topic. Next, they reviewed all the provided stimuli (first a video, then a profile, and finally a prototype of the outer capsule). At each point, the respondents were asked to describe how they perceived the MOC, including benefits, challenges, concerns, and whether they would be willing to try it. Finally, respondents were asked about communication and how they would seek information on/tell others about an MOC. For the quantitative phase of the research, data were collected via face-to-face computer-assisted personal interviews (CAPIs) with a total of n = 1,825 women in Bangladesh (Dhaka n = 305, Chattogram n = 151, Rajshahi n = 80, and Khulna n = 81), Senegal (Dakar n = 206, Thiès n = 154, Saint-Louis n = 39, Kaolack n = 67, Ziguinchor n = 68, and Diourbel n = 67), and Zimbabwe (Harare n = 181, Manicaland n = 138, Mashonaland East n = 106, Bulawayo n = 87, Matabeleland n = 43, Mutare n = 38, and Masvingo n = 14).



HCPs

For the qualitative phase, data were collected via in-person IDIs with a total of n = 96 HCPs (n = 32 in Dhaka, Dakar, and Harare, respectively). For the quantitative phase, data were collected face-to-face via CAPIs with a total of n = 632 (Dhaka n = 79, Chattogram n = 51, Rajshahi n = 41, and Khulna n = 41), Senegal (Dakar n = 77, Thiès n = 57, Saint-Louis n = 13, Kaolack n = 22, Ziguinchor n = 22, and Diourbel n = 22) and Zimbabwe (Harare n = 62, Manicaland n = 46, Mashonaland East n = 36, Bulawayo n = 30, Matabeleland n = 15, Masvingo n = 9, and Mutare n = 8).




Stimuli

The participants were exposed to the following stimuli:

Qualitative: A three-sentence description outlining the concept of the MOC without explaining its mechanism of action, images of the prototype (Supplementary Figure S1), initial CTPP, and two short informational videos (one animated lasting 54 s and the other a live-action demonstration lasting 53 s; both videos were silent, with an accompanying moderator script which was read to participants). The revised video, which incorporated important user learnings from the qualitative research which had been completed in Senegal and Zimbabwe (see quantitative stimuli below), was used in the qualitative research in Bangladesh, as this was carried out after the research in Senegal and Zimbabwe.

Quantitative: A three-sentence description outlining the concept of the MOC without explaining its mechanism of action (for end users only), images of the prototype (Supplementary Figure S1), revised CTPP following changes made in the post-qualitative phase, and a revised informational video lasting 1 min 48 s (a combination of aspects from the two videos in the qualitative phase, based on feedback from respondents).

Proprietary information on the mechanism of action has been redacted from the stimuli when reproduced here, and no information or results from the discussions concerning the video can be shared.

The three-sentence description is as follows: “This is a new contraceptive product that prevents unintended pregnancy when it's used correctly and consistently. It needs to be taken only 1 time per month, rather than daily like other oral contraceptives. It is intended to prevent pregnancy on a month-to-month basis”.

Reproduced in the Supplementary Material is the revised end user CTPP (Supplementary Figure S2), as used in the quantitative component of the study. This includes an informational section on the reproductive system and menstrual cycle which was not included in the CTPP shown to HCPs, which was otherwise the same apart from wording changes. All wording changes in the CTPP shown to providers are shown in Supplementary Figure S2.



Population sample


End users

The target population was women of childbearing age (18–40 years for the qualitative phase, and 18–49 years for the quantitative phase) who self-reported being sexually active, were not currently pregnant, were not planning to conceive in the next year, and who were open to using contraceptives/family planning, in socio-economic classes (SEC) C and D. This research utilized the EquityTool which is a short, country-specific questionnaire to measure relative wealth (24). The C and D SEC strata were selected for this research as they encompass the broadest and largest section of the population and are critical target populations for contraceptive programs. Participants aged 18–40 years were selected as the age range for the qualitative sample as an upper limit of 40 years was considered to be able to provide an adequate representation of the older age range among childbearing women in the qualitative sample. For the quantitative sample, however, the 18–49 year age group was chosen in order for the quantitative results to be generalizable across the broader demographic of women of childbearing age in these locations (25, 26). Other demographic information was captured during the interviews; however, this did not determine eligibility. Aside from the eligibility criteria detailed above, there were no quotas for subdividing the sample, and the characteristics of the sample depended on the natural subject distribution following recruitment. The respondents who participated in the qualitative component did not participate in the quantitative component.



HCPs

HCP eligibility criteria included a set quota of provider types which comprised doctors, nurses, community health workers (CHWs), and pharmacists/medicine sellers. The provider types could operate within either a public or private setting and had to have been practicing for over 1 and be under 40 years old. The providers had to regularly (on a daily or weekly basis) provide counsel to women on family planning/use of contraceptives. Finally, providers were not eligible if they were working for any pharmaceutical company or manufacturer as a clinical trial investigator, consultant, researcher, or in any other capacity, and if they had participated in market research about family planning or contraceptive methods within the 6 months preceding the study.

The majority of our HCP sample were women (61.8% overall, 64.6% in Bangladesh, 62.0% in Senegal, and 58.7% in Zimbabwe). There were significantly more men in the doctor and pharmacist specialties (72.0% and 62.0% overall, respectively) and a significantly higher proportion of nurses and CHWs were women (80.0% and 86.3% overall, respectively).




Country selection

The study selected countries based on the question of whether those with high OCP use would provide conducive environments for an MOC. This was done by contrasting two countries with high OCP usage (Bangladesh and Zimbabwe) with one with a mixed distribution of methods, including high proportions of long-acting reversible contraceptive (LARC) usage (Senegal) (23).



Translations

All informed consent forms, stimuli, and research tools were translated into the main languages spoken in the areas where the fieldwork was conducted (Bengali in Bangladesh, French in Senegal, and Shona and Ndebele in Zimbabwe). The respondents were able to choose the language for the written materials and discussion and could switch during interviews if they preferred.



Data collection

For the qualitative component, discussions were via face-to-face IDIs and lasted between 40 and 60 min. For data collection, the interviews were audio-recorded, transcribed, and, where necessary, translated prior to analysis. For the quantitative phase, women were surveyed via face-to-face CAPIs, which lasted between 30 and 35 min. For data collection, mobile phones/tablets with offline data storage capabilities were used and data were automatically uploaded when an internet connection was available.

The research teams, comprising female interviewers and recruiters and mixed-sex supervisors, were selected for their qualitative and quantitative competencies and background, and were briefed and trained. Pilot interviews were observed across all three countries, ensuring adherence to objectives, processes, and ethical considerations. Interviews were conducted by experienced interviewers in the local language or English, based on respondent preference.

Due to the COVID-19 pandemic, precautions were put in place to minimize risk. Inter-country travel was minimized; our study team briefed the in-country fieldwork teams remotely using video meeting technology. Fieldwork was only conducted when there were no government restrictions in place that would be contravened by carrying out this work. Guidelines were developed based on those provided for face-to-face interviewing by the European Society for Opinion and Market Research (ESOMAR) (25).

Provision was made for the use of alternative formats for completing the research such as telephone interviews or video interviews using programs such as Zoom or Skype if needed to comply with government restrictions; however, these provisions were not utilized as it was possible to conduct all research face to face.



Data analysis

For the qualitative data, codebooks were developed iteratively following a review of transcripts by the core study team of four research directors, each with at least 5 years of qualitative analysis experience. This framework was used to code transcripts and identify key themes that emerged from the data. An iterative and systematic process of content and pattern analysis was carried out. The study team used the analytical categories developed as part of the coding framework to derive meaning from the various pieces of evidence to answer the research questions. The study analysis team met regularly to review codebook outputs, with a view to align/calibrate and/or resolve coding challenges which included a discussion and consensus building, revisiting the codebook, and a third-party review.

The closed-ended quantitative data were analyzed by initial base analysis including an examination of the data at a total respondent level, as well as by key groups such as marital status, across age groups, and urban vs. rural. In accordance with the conventional acceptance of statistical significance at a P-value of 0.05 or 5%, confidence intervals (CIs) were calculated at a confidence level of 95%. The tests used in the analysis included the paired/overlap t-test for means and the paired/overlap z-test for percentages. In general, if an observed result is statistically significant at a P-value of 0.05, then the null hypothesis should not fall within the 95% CI. Statistical significance (P ≤ 0.05) was observed when the differences in data from one country were not different from the findings in the other due to chance. There were, however, no significant differences between sample distinctions (demographics such as age, setting, contraceptive use, etc.) that were relevant to the objectives.

This study utilized a 5-point rating scale or Likert rating scale for some questions. When responding to a Likert rating scale question, the respondents specified their level of agreement or disagreement on a symmetric agree-disagree scale for a series of statements (27). Thus, the range captured the intensity of their feelings for a given item (27). Analysis of these questions is presented with data for each scale item and, in some cases, includes Top 2 Box scores, sometimes denoted as T2B (or “positive” scoring), and Bottom 2 Box (“negative” scoring) as a way of examining and presenting the responses to the Likert scale questions (28).

Open-ended data within the quantitative interviews were also analyzed. The process began with a review of the verbatim responses for each question. Common themes were identified, as well as factors associated with each theme. This represented a code frame. Each verbatim response was then analyzed and assigned an appropriate code.




Results

Table 1 shows the demographic information concerning the respondents who took part in the research. In terms of quantitative end user location, the rural/urban (or peri-urban) distribution of respondents was as follows: 51.4% urban vs. 48.6% rural in Bangladesh; 69.0% urban vs. 31.0% rural in Senegal; 58.3% urban vs. 41.7% rural in Zimbabwe. The HCP sample for this study was n = 631, split fairly equally between four specialties: doctor (23.9% overall), nurse/family welfare visitor (FWV)/counselor (26.5%), CHW (24.6%), and pharmacist/medicine seller (25.0%). Table 2 shows the data across specialties and countries. Overall, the sample was split equally between those spending the majority of their time in either a public (50.4%, driven by Senegal and Zimbabwe with 56.8% and 55.3%, respectively) or private setting (49.6%, driven by Bangladesh with 60.8%), with the private setting being split further between hospitals/health clinics/facilities (27.9%) and pharmacies/medicine shops (21.7%).


TABLE 1 Demographic and motherhood-related data, self-reported.

[image: A table comparing demographic data across three countries: Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE), with a total sample size of 1,825. It covers age distribution, relationship status, number of children, and education levels. For age, the mean ranges from 28.49 to 31.10 years. In relationship status, the majority are married and living together, peaking at 96.4% in BGD. The mean number of children varies, with BGD at 1.75 and ZWE at 2.06. Education levels show a significant percentage at the junior secondary level across countries.]


TABLE 2 Distribution of HCP respondent specialties across countries (number of respondents, n = 631).

[image: Table displaying qualitative and quantitative component data for four healthcare roles—doctor, nurse/FWV/counselor, CHW, and pharmacist/medicine shop owner/medicine seller—across three countries: Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE). Each role has a total participant count of 24 in the qualitative component, divided equally among the countries. The quantitative component shows totals of 151, 167, 155, and 158 respectively, with country-specific counts listed beneath each header.]

The results described in this paper are the total of all three countries; country differences and other data cuts are expressed in the tables. Statistical significance is noted where a result from one country is significantly different from the other two (given as “significantly high” or “significantly low”). Percentages in the text and tables are given to one decimal place. Where predefined lists of reasons were provided in the quantitative questionnaire, these were informed by answers from the qualitative phase, with an “Other—specify” option also included. The results from the qualitative research are given to provide context for quantitative results.



Context


End user contraceptive awareness and use

Quantitative: The respondents were asked a variety of questions about their contraceptive awareness and use. The most frequently spontaneously recalled method was the daily OCP, mentioned by 89.8% of respondents. Next was the contraceptive injection, named by 57.0% of respondents. The third most named method was the contraceptive implant, mentioned by 50.4% of respondents. The results for all the methods mentioned are in Table 3. Note that no distinction was made between the combined pill (containing estrogen and progestogen) and the so-called mini pill (containing progestogen only).


TABLE 3 End user respondents’ unaided recollection of contraceptive methods.

[image: Table showing the percentage usage of various contraceptive methods across Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE). The methods include oral birth control, contraceptive injection, implant, male and female condoms, IUD, and others. Usage rates vary, with the highest for oral birth control in Bangladesh at 96.9% and the lowest for contraceptive patch at 0.2% in total. Significant differences are noted with superscripts, indicating statistical relevance.]

The most reported aided awareness (respondents were shown a list of contraceptive methods displayed with a randomized image) was of the daily OCP, at 94.9%. The second most reported was the contraceptive injection, at 87.1% overall. Awareness of the male condom was the third most reported, at 77.4%. The results for all methods are listed in Table 4.


TABLE 4 End user respondents’ aided recollection of contraceptive methods.

[image: Table comparing the percentages of various contraceptive methods used across three countries: BGD, SEN, and ZWE. Oral contraceptive pill usage is highest in ZWE at 96.2%. DMPA usage is highest in BGD at 90.4%. Male condom usage is highest in BGD at 93.5%. ZWE shows the highest use of contraceptive implants at 82.0%. The table also lists other methods like IUDs, emergency pills, and diaphragms with varying usage percentages across countries. Notes indicate statistical significance in differences.]

The most reported method ever used was the daily OCP, at 73.5%. The next most used method was the male condom, used by 52.2%. The third most reported method was the contraceptive injection, at 36.5%. A minority of respondents, 3.1% overall (n = 57), specified that they had never used a contraceptive method. The results for all methods are listed in Table 5.


TABLE 5 Contraceptive methods ever used by the end user respondents.

[image: Table comparing contraceptive method usage percentages across Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE) with a total sample size of 1,820. The oral contraceptive pill is most used overall, notably higher in Bangladesh. Male condoms are significantly used in Bangladesh and Zimbabwe. Injections and implants are common in Senegal. Other methods show varying usage, with specific footnotes indicating statistical significance across countries.]

With regard to the methods currently used (respondents were able to specify more than one method), the most commonly used method was the daily OCP, at 48.2% overall. The next most used method was the contraceptive injection, at 16.7%. The third most used method was the contraceptive implant, at 13.9% overall, as shown in Table 6. A minority of respondents (11.1%) reported that they were not using any contraceptive method and 11.0% reported using the male condom. The proportion of respondents who reported usage of any other methods was between 0.1% and 2.7%.


TABLE 6 Contraceptives currently being used by the end user respondents.

[image: Table comparing contraceptive method usage percentages across Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE), alongside total averages. The oral contraceptive pill is most used, especially in Bangladesh at 58.7%. Senegal shows higher use of contraceptive implants at 24.7%. Condoms are used more in Bangladesh at 19.4%. Other methods show varying lesser percentages. Notably, the mean percentage of non-use in Senegal is highest at 14.1%. Significance markers indicate notable deviations between countries.]

Under a third of respondents (28.9%) stated that they had not visited a healthcare provider and discussed contraceptives in the past 12 months. Furthermore, 14.2% of the respondents reported one visit, 14.4% of the respondents reported two visits, and 12.2% of respondents reported three visits. The median number of visits reported was 2.0.

Most respondents (59.3%) specified they had received their most recent contraceptive from a healthcare facility. Pharmacies/medicine sellers were specified by 31.3%. A minority (9.4%) specified that they received their most recent contraceptive method from the community.



HCP context

The median number of women of reproductive age (WRA) seen by the HCPs was 115 per month and the median number of women who consulted on contraceptive methods was 70 a month. The median number of women prescribed/offered a contraceptive method was 50. Providers in Bangladesh reported seeing more women than providers in the other two countries. This could be due to the nearly 10-fold larger population in Bangladesh (29) or the higher distribution of HCPs with 0.7 per 1,000 people in Bangladesh compared to 0.1 and 0.2 per 1,000 in Senegal and Zimbabwe, respectively (30).

To understand the age distribution of the women who consult HCPs regarding hormonal contraception, HCPs were asked to estimate the age distribution, in percentages, of the premenopausal women they see or consult in a typical month, specifically regarding prescription or hormone-based contraceptive methods or family planning. The mean percentage distribution across all three countries was as follows: <15 years old, 3.0%; 15–17 years, 9.2%; 18–25 years, 30.8%; 26–35 years, 31.9%; 36–45 years, 18.4%; >45 years, 6.6%.

Nearly all providers stated they had prescribed the daily OCP and the contraceptive injection (98.6% and 92.4% respectively). The next most recommended method was the contraceptive implant (76.1%) followed by the IUD (64.3%). Table 7 shows the full list of contraceptives ever provided.


TABLE 7 Prescription/hormonal contraceptives ever provided (or recommended in case of non-prescribers) by the HCP respondents.

[image: A table showing the percentage of various contraceptive methods provided across three countries: Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE). The contraceptive pill is most widely provided, reaching over 97% in all countries. Senegal shows the highest usage for contraceptive injection and IUDs, with 99.1% and 88.3% respectively. Zimbabwe has the highest percentage for the use of implants other than IUDs. Specific footnotes highlight significant differences in some methods among countries. Total sample size is 631.]

The method of contraception most provided in the previous 3 months was the daily OCP (mean percentage overall of 44.2%) followed by the contraceptive injection (25.8%) and the contraceptive implant (21.6%). Table 8 shows the full list of contraceptives provided in the previous 3 months.


TABLE 8 Prescription/hormonal contraceptives provided (or recommended in case of non-prescribers) in the 3 months preceding the study by the HCP respondents.

[image: Table showing the summary of means for contraceptive methods provided in the last three months across three countries: Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE). Contraceptive pill usage is highest in Zimbabwe (56.2%) and lowest in Senegal (23.5%). Contraceptive injections are most used in Bangladesh (30.7%) and least in Zimbabwe (20.7%). IUDs are least used in Bangladesh (14.0%) and most in Senegal (20.8%). LNG-IUS is highest in Zimbabwe (9.8%) and lowest in Bangladesh (3.7%). Another form of prescription contraception is highest in Bangladesh (14.0%). Contraceptive vaginal rings are recorded in Bangladesh (7.5%), Senegal (6.2%), and Zimbabwe (9.0%).]

HCPs were given a four-point scale regarding patients’ compliance with contraception: poor, moderate, good, and unknown, and asked to give a percentage for each, with the total amounting to 100%. Compliance was considered good by just over half of the HCPs (52.8%). Table 9 shows the mean percentages for patient compliance across all the levels.


TABLE 9 HCP perceptions of women's compliance with contraceptives’ instructions for use.

[image: Summary table of compliance levels by country showing percentages for poor, moderate, good, and unknown compliance. Bangladesh (BGD) has high good compliance at seventy-five point four percent, while Senegal (SEN) shows a significantly higher poor compliance at twenty-three point three percent. Zimbabwe (ZWE) has a moderate compliance of twenty-seven point three percent.]




Product attributes


Familiarity with orally self-administered contraceptives


End users

Qualitative: The monthly capsule benefits from an established understanding and experience with some oral contraceptives. The monthly oral contraceptive was immediately compared with the daily OCP by respondents, and the vast majority found the critical difference (daily vs. monthly duration) to be the main driver behind the appeal.




Monthly duration


End users

Qualitative: The once-a-month duration was a critical product attribute for the respondents, which, while perceived as having benefits in itself, also led to other perceived benefits for the end users. These benefits include ease of use and remembering while removing the burden of daily administration. Monthly oral contraception bridges the gap between daily and longer-term protection as well as offering those using LARCs an option to use without healthcare administration. The once-monthly duration was considered a favorable amount of time, making it easier to remember and self-administer, as was the lack of a need to visit an HCP or travel to a healthcare facility.

Quantitative: The respondents were asked two open-ended questions: (a) why they were interested in finding out more about the MOC having already watched a video on it, and (b) whether they were willing to try the MOC, having been exposed to the CTPP. The majority of women who were interested in finding out more and who were willing to try the MOC stated that it was because of its monthly duration and the ease of use associated with a monthly duration, at 50.8% and 49.4% respectively. Other reasons for interest or willingness to try were mentioned; however, all were mentioned by a comparatively low proportion of the respondents (under 10%).

The respondents were asked how important a number of features of a contraceptive method were to them, using a 5-point Likert rating scale from Not at all important to Very important. The list of features and data for all three countries can be found in Table 10. The most important feature selected by 89.6% of respondents within the T2B was “It is easy to remember when to take it or renew it.”


TABLE 10 Importance of features of a contraceptive method for the end user respondents.

[image: Table showing Top 2 Box scores for various statements about a product. Scores are listed for the total sample of 1,825, and separately for Bangladesh (617), Senegal (601), and Zimbabwe (607). Statements include ease of remembering, discretion, absence of side effects, and protection against disease, with percentages reflecting positive responses. Notably, Bangladesh often scores higher, while Senegal and Zimbabwe have lower figures in some areas. Statistical significance is noted, with some figures being significantly higher or lower than others.]

Respondents were later shown the same list and asked how much they agreed that the MOC would fulfill the feature requirement on a 5-point rating scale from Completely disagree to Completely agree. There was a high level of agreement by the majority of the respondents on all the tested features, with “It is easy to remember when to take it or renew it” scoring the highest T2B. Table 11 presents the respondents’ agreement levels by country.


TABLE 11 How much the end user respondents agree that the MOC fulfills specified features of a contraceptive method.

[image: Table titled "Top 2 Box scores, 4 + 5 out of 5" compares responses from Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE) on factors like ease of use, privacy, and effects on menstruation. Percentages show total and country-specific scores for aspects like discretion, impact on menstrual pain, acne, and frequency of periods. Notably, BGD scores higher in several categories, marked by superscript b, while SEN has lower scores, marked by superscript a.]




End user discontinuation of the daily OCP

Quantitative: The respondents who had reported ever using the daily OCP but who were not currently using it were asked to select the reasons why from a predefined list (based on results from the qualitative phase; an “Other—specify” option was also provided). The sample size for this question was n = 606, as opposed to the total sample size of n = 1,825. The most selected reason for discontinuation was “It was hard to remember to take it every day/not convenient” (33.3%). The second most common reason, driven by Bangladesh, was “I experienced headaches/migraines from it” (24.8%). The third most mentioned reason was “It upset my stomach/caused nausea” (22.4%). Table 12 shows all the reasons mentioned by the respondents.


TABLE 12 The reasons given by the end user respondents for discontinuing the oral contraceptive pill.

[image: Table comparing reasons for contraceptive pill discontinuation across countries: total, Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE). Reasons include convenience, side effects, and effectiveness. Percentages indicate frequency of each reason. Footnotes clarify significant differences between countries.]


HCPs

Quantitative: HCPs were asked how appealing they found the MOC, using a 5-point Likert scale ranging from Very unappealing to Very appealing, and those who rated their appeal in the T2B were asked to provide a reason. The providers reported the once-a-month duration as the main appeal (42.5%). The remaining reasons among a minority of providers (between 11.7% and 15.4%) included: Easy to use, Easy to remember, and Easy to swallow. Providers were also asked why they thought women would find an MOC appealing, and the leading reason was Once-a-month duration (42.9%). The second and third reasons were Easy to remember and Convenient (23.9% and 11.1% respectively).




Capsule size


End users

Qualitative: The end users were asked their views on the size of the capsule and whether they thought they would be able to swallow it easily. The respondents in all three countries remarked on the MOC capsule being large, with this being something most respondents in Senegal would like to change, but to a lesser extent in Zimbabwe and Bangladesh, where fewer than half (Zimbabwe) and a smaller minority (Bangladesh) of respondents said they would change the size. However, almost all respondents indicated that they believed they would be able to swallow the capsule, with the two main reasons being that it could be swallowed easily with water and that, being a capsule, it would have a slippery coating.

Quantitative: Having seen the video and CTPP, the respondents were asked to state how easy they thought the capsule would be to swallow. Ease of administration was evaluated on a 5-point Likert scale ranging from Very difficult to Very easy. The vast majority of participants felt that the capsule would be either somewhat or very easy to swallow (86.4% within the T2B). The mean score overall was 4.36.



HCPs

Quantitative: The confidence of the HCPs in a woman's ability to swallow the capsule was evaluated on a 5-point Likert scale ranging from Not at all confident to Very confident. Nearly all (91.3%) respondents reported being Confident or Very confident.





Menstruation experience


Predictability


End users

Quantitative: The respondents who had ever used a contraceptive method were asked to report whether they had experienced any of the following contraceptive-related bleeding patterns: Spotting in between periods (25.9%), Prolonged bleeding/bleeding for longer than usual (21.7%), Bleeding occurring less frequently than once a month (31.4%), Bleeding occurring more frequently than once a month (23.2%), or None of the above (43.5%). In total, 61% of the sample reported currently using the daily OCP (see Table 6), meaning that withdrawal bleeding was occurring rather than menstruation.




Unscheduled bleeding patterns

Quantitative: The respondents who had ever used a hormonal contraceptive method (n = 1,663) were asked to report whether they had experienced any of the following contraceptive-related bleeding patterns: Spotting in between periods, Prolonged bleeding/bleeding for longer than usual, Bleeding occurring less frequently than once a month, Bleeding occurring more frequently than once a month, or None of the above. Under half, albeit the biggest single proportion (42.6%), reported that they had not experienced any of the unscheduled bleeding patterns. A third (32.1%) reported bleeding occurring less frequently, driven by Bangladesh (44.3%, significantly high). Approximately a quarter reported experiencing the remaining unscheduled bleeding patterns, with significantly more respondents in Zimbabwe reporting experiencing these patterns. All the data are presented in Table 13.


TABLE 13 Unscheduled bleeding patterns experienced by the end user respondents while using a contraceptive.

[image: Table showing percentages of different menstrual bleeding patterns among women in Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE). For BGD, frequent bleeding is 43.3% and spotting is 19.6%. For SEN, frequent bleeding is 24.7% and spotting is 26.2%. For ZWE, frequent bleeding is 26.1% and spotting is 34.4%. Indicators show statistical significance among countries.]

Those who had experienced unscheduled bleeding patterns or period stoppage (n = 1,204) were asked to rate how concerned they felt during various scenarios on a 3-point Likert scale ranging from Not at all concerned to Very concerned, with an option for I don’t remember. Overall, the mean scores were high across all bleeding patterns/stoppage, indicating that they were very concerned. The mean ranged from 2.13 out of 3.00 for Bleeding occurring less frequently than once a month to 2.54 out of 3.00 for Prolonged bleeding/bleeding longer than usual. Table 14 shows the data across all three countries and score levels.


TABLE 14 Levels of concern felt by the end user participants due to experiencing unscheduled bleeding patterns while using a contraceptive.

[image: Table showing women's concerns about menstrual irregularities in four countries: Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE). Categories include spotting, prolonged bleeding, infrequent bleeding, frequent bleeding, and periods stopping, with concern levels from "Very concerned" to "Not at all concerned." The table includes mean concern scores, highlighting significant differences between countries with annotations indicating higher or lower levels of concern.]



Amenorrhea

Quantitative: Of those respondents who had ever used a contraceptive method (n = 1,763), 69.6% said their periods did not completely stop whilst using a method.




Menstruation preferences


Amenorrhea vs. regular periods


End users

Qualitative: Amenorrhea was considered unacceptable by almost all respondents. There was a high importance placed upon periods as part of a woman's life, particularly in Senegal. Having a period was considered important because it was perceived to be healthy, normal, and to have a cleansing effect on the body; these views were consistent across all three countries. Furthermore, periods were widely viewed as a reassuring indication of not being pregnant. A small minority of respondents in Bangladesh and Zimbabwe indicated that amenorrhea would be acceptable, but for different reasons: as long as they were informed of this and it was explained that it was a side effect (Bangladesh), or it did not have an impact on fertility (Zimbabwe).

Quantitative: When asked if they prefer a product that allows for a regular period each month or a product that causes periods to stop occurring while using it, the majority preferred a regular monthly period (89.3% overall), with a small minority preferring a product that causes amenorrhea (7.0%).



HCPs

Qualitative: Overall, HCPs thought that women would largely prefer to have regular periods, although some thought that some women would accept amenorrhea; very few thought that it would be preferred. While the preference for periods was largely consistent across countries, this view was expressed by proportionally more respondents in Senegal, followed by Zimbabwe and Bangladesh. In Zimbabwe, multiple HCPs stated that women believed that periods cleanse the body of bad blood or dirt, a view which was expressed by only one HCP in each of the other countries. A significant reason given for women wanting regular periods was that they provide reassurance that one is not pregnant; HCPs also expressed the view that women believed that periods showed that they were healthy, or that conversely, the absence of periods could mean either that they were sick or that the contraceptive was harming them in some way. Of the HCPs who stated that amenorrhea would be acceptable, or acceptable for some, the importance of education was highlighted; it was believed that amenorrhea could be accepted only if the women were made aware that it was a side effect of the contraceptive and was not harmful, and that some women accept this now with other contraceptives (this was particularly mentioned in Bangladesh). In Zimbabwe, expense was mentioned as a reason to prefer amenorrhea, given the cost of sanitary products.




Timing of monthly oral contraceptive administration


End users

Quantitative: The respondents were asked to state their preference regarding three options for when to take an MOC. Option 1: You take the next capsule after 28 days each month (regardless of when you have your period) (38.1%), option 2: You take the next capsule once your period starts (24.2%), and option 3: You take the next capsule within 5 days of when your period starts each month (24.6%). The respondents were also able to state whether they had no preference (13.0%).




Side effects and discontinuation

Qualitative: Perceived abnormality, both in terms of menstruation and from other side effects, was thought to be disruptive to the end users’ lives in terms of peace of mind, relationships, time, and money. While overall women indicated a preference to experience non-disrupted periods, there was a general sense that they may be willing to trade disruption for an MOC's perceived benefits. Disrupted periods were considered better than amenorrhea, and lighter bleeding was typically not considered to be disruptive. Uncertainty was disruptive. Overall, the respondents across all three countries indicated that they would prefer predictability (a monthly period) and would discontinue if they experienced destabilizing side effects such as heavy bleeding.

Quantitative: A 5-point Likert scale was used, ranging from Definitely would discontinue to Definitely would not discontinue, to assess the likelihood of end users discontinuing MOC use if they were to encounter a specified list of menstruation-related side effects. The respondents indicated whether the specified side effects would likely prompt discontinuation by selecting either option 1 (Definitely would discontinue) or 2 (Probably would discontinue). The side effects listed were heavy bleeding, increased menstrual pain above the normal level, irregular periods, missing a period, shorter but regular periods, and lighter periods.

Heavy bleeding was the side effect that prompted the highest stated likelihood to discontinue (73.5%). Increased menstrual pain had a moderately high potential to prompt discontinuation (61.7%). Irregular periods and missing a period were indicated as somewhat likely to prompt discontinuation (59.3% and 55.0%, respectively).

In terms of side effects that would be less likely to prompt discontinuation, shorter but regular periods (29.1%) and lighter periods were indicated (34.3%).


HCPs

Qualitative: Across all three countries, HCPs specified that bleeding-related side effects as a whole were the main reason for contraceptive discontinuation. Nausea/vomiting was the second most given reason, again across all three countries; other frequently mentioned reasons were weight gain, headache, and, by a moderate number of HCPs, negative impact on libido.

Quantitative: While HCPs were not specifically asked about reasons for discontinuation, they were asked how frequently women express concerns about a specified list of aspects of contraceptives, including the following bleeding-related side effects: Causing episodic bleeding or spotting, Causing missed menses, Causing amenorrhea, and Causing prolonged bleeding. All of these were indicated by over half, and in many cases over 70% of the respondents, as being raised either very or somewhat frequently (Table 15).


TABLE 15 Menstrual side effects which women were reported to express concern about either very frequently or frequently by the HCP respondents.

[image: Table showing Top 2 Box scores (4+5 out of 5) for bleeding-related issues across three countries: Bangladesh (BGD), Senegal (SEN), and Zimbabwe (ZWE). Percentages are given for causing episodic bleeding or spotting, missed menses, amenorrhea, and prolonged bleeding. Key notes indicate data significantly higher or lower among the countries. Total results are based on 631 respondents.]




Access

Qualitative: The end users indicated a general preference for obtaining the MOC at a healthcare facility (including family planning clinics) or pharmacy/medicine seller (particularly in Bangladesh) and taking it at home. There were country differences in challenges accessing healthcare facilities. In Bangladesh, long working hours and busy lives caused time limitations on visiting facilities. In Senegal, transport costs were mentioned. In the rural areas of Zimbabwe, irregular income due to seasonal variation, such as selling a tobacco harvest or livestock, led to a need to plan when to purchase items, as well as to factor in the high travel and time costs involved in visiting facilities.

Quantitative: The most popular access locations (from a pre-provided list) for end users to access an MOC were a clinic/family planning clinic (34.0%) and the pharmacy/medicine seller (33.0%). In terms of where respondents would like to take the MOC, most respondents selected at home (59.2%), followed by a health clinic/family planning clinic (20.0%) and the doctor's office (5.8%).



Likelihood to try


End users

Qualitative: Across all three countries, the end user respondents in the qualitative part of the study demonstrated a high level of interest in trying the MOC. Reasons for this included convenience because of reduced pill burden, discretion, and perceived affordability benefits related to reduced financial and time commitments surrounding travel to healthcare facilities.

Quantitative: The end users were asked to provide usage intent regarding the MOC, having learned about it from an HCP and if it were available to them, on a 5-point Likert scale, ranging from Definitely do not want to use to Definitely want to use. Intent to use was defined as having selected option 4 or 5, T2B. The majority of the end users showed intent to use (83.0%).



HCPs

Qualitative: HCPs were asked whether they would recommend the MOC, whether they would recommend it to a particular patient group, and whether there were any patients for whom they would not recommend it. The vast majority of HCPs indicated they would recommend it, for similar reasons as those the end users outlined regarding their willingness to try: increased convenience and a perceived reduction in forgetting to take the pill. There were no identifiable patient groups for whom it was felt to be particularly suitable, with HCPs across all three countries stating that its appeal would be broad or specifying varied ranges of groups. In terms of patients for whom it would not be recommended, this was governed by the typical precautions regarding the risks of combined hormonal contraceptives in relation to medical conditions such as hypertension, or circumstances such as being over the age of 35 and a smoker.

Quantitative: The end users were asked to evaluate the appeal of an MOC on a 5-point Likert scale, ranging from Very unappealing to Very appealing. The majority of the end users perceived the MOC to be either somewhat or very appealing (86.5%).

HCPs were also asked about the likelihood of them providing the MOC to premenopausal women on a 5-point Likert scale. The majority of HCPs reported a high likelihood to provide an MOC (Would definitely provide or Likely to provide, 78.4%).




Multipurpose prevention technology (MPT)—combined protection from HIV and unintended pregnancy


End users

Qualitative: The end users were asked about their views on combining contraceptive protection with HIV prevention within the MOC capsule. Across all three countries, the views on this idea were generally positive, on the grounds that it would provide important protection and that it would have the benefit of having two functions within one product. The respondents specified a variety of women for whom they felt this would be suitable, including those who were not able to trust their partner's fidelity and sex workers. Potential stigma was noted as a downside in Zimbabwe, in that respondents felt that male partners may feel that their female partner is HIV positive, is being unfaithful to them, or implying that they are unfaithful.

Quantitative: The end users were asked whether a dual-prevention product such as an MOC providing protection against both pregnancy and HIV would be of interest, to which nearly all answered Yes (94.4%).



HCPs

Qualitative: The HCPs were asked about combining contraceptive protection with both HIV prevention and antiretroviral therapy (ART). The views were mixed but positive overall. The reasons for thinking that dual prevention was a good idea and would be appealing to women included the idea of one medication with two functions, discretion, and a reduction in HIV incident cases. The reasons for negative opinions included the view that the MOC should only be for one purpose and that it could cause confusion, and that it could be seen as promoting unprotected sexual intercourse. Some HCPs thought it would be useful for sex workers and other at-risk populations. In terms of combining pregnancy prevention with HIV treatment, the views were mainly positive, with a strong indication that there would be high demand for this. Pill burden was highlighted here, with HCPs feeling that monthly pills would be better than daily. In terms of country differences, in Senegal, there was more discussion of HIV as taboo, and a small minority of HCPs in Senegal were not aware of the current existence of preventative drugs for HIV; some felt that the combination of the two types of protection was not necessary. The views in Bangladesh were generally positive, with HCPs confident that there would be demand for such a product. In Senegal and Zimbabwe, challenges in dispensing were highlighted with regard to combining contraceptive protection with antiretroviral (ARV) treatment, as patients may not wish to reveal their HIV status.

Quantitative: The HCPs were asked whether they would be interested in providing or recommending a dual-prevention product such as an MOC providing protection against both pregnancy and HIV, to which virtually all answered Yes (94.3%).





Discussion

This paper describes user perceptions of an MOC in Bangladesh, Senegal, and Zimbabwe with a focus on preferred product attributes, appropriate messaging, and the value proposition, to inform further product development and the eventual introduction and promotion of this contraception method. An MOC has broad and high appeal for the women and HCPs in our study given its duration, familiar form, predictable monthly menstruation, discretion, convenience, and acceptable side effects. Overall, an MOC has higher appeal among study participants from Bangladesh than Senegal or Zimbabwe with a lower proportion of participants from Senegal favoring key attributes such as duration and pill size and expressing willingness to try an MOC. This may be due to the lower overall use of OCPs in Senegal than in Bangladesh or Zimbabwe and could reflect a preference for longer-acting methods such as implants. These findings confirm our hypothesis that countries with high OCP use are strong candidates for the initial introduction of an MOC as end user preferences align with the developed CTPP and support the value proposition of the method, i.e., its convenient duration, ease of use, discretion, and favorable side effect profile.

Over 60% of the participants in our study reported current use of a daily OCP and it was the most reported method ever used among the participants overall. A daily OCP offers benefits to women and adolescents as it is user-controlled, discreet, affordable, and can be accessed at many locations. Despite high current use of the OCP, approximately one-third of study participants had used the OCP in the past but discontinued. The reasons driving their discontinuation of the OCP were inconvenience (daily pill burden and the travel associated with it), difficulty remembering to take the pill every day, and the side effects experienced such as headache. These responses align with other studies that have found the reasons for the discontinuation of daily OCPs being linked to accessing and using the pills correctly (31) and dissatisfaction due to side effects (32).

Our study examined end user and HCP preferences for different attributes of the MOC including duration of pregnancy protection, capsule size, predictability of menstruation, timing of administration, side effects, and access. The once-a-month duration was the most appealing attribute for end users and HCPs alike because it is easy to use and remember, removing the need for daily administration and lending itself to higher typical use efficacy rates than daily OCPs (6–10). The monthly duration was also the primary reason for the study participants expressing an interest in learning more about and trying the MOC, which aligns with what participants stated as the most important feature of any contraceptive: being easy to remember to take or renew.

Our study confirms that the proposed MOC capsule size was acceptable and was perceived as very or somewhat easy to swallow. Furthermore, the study confirms that taking the pill every 28 days, or approximately every 1 month, was the preferred option regardless of when a woman's period starts. The study participants were confident in being able to remember a monthly dosing schedule and a monthly withdrawal bleed could serve as a reminder to take the next dose. Preferences regarding these product attributes were aligned across the three countries.

The women's feedback on the MOC stressed the importance of minimizing side effects, especially unpredictable ones that may interfere with their daily lives. Nearly 90% of women in our study indicated that they want monthly menstruation for reasons including it being healthy or normal, cleansing the body, and as an assurance that a woman is not pregnant. The women in our study from Bangladesh were more likely to discontinue the MOC due to bleeding changes than the women from Senegal and Zimbabwe where there were more women who would accept certain bleeding changes. For example, less than half of the study participants from Zimbabwe were likely to discontinue the MOC if it caused irregular periods, a missed period, shorter periods, or lighter periods. This may be due to greater use and experience with hormonal methods that result in bleeding changes in Senegal and Zimbabwe than in Bangladesh. Unanimously, the women indicated that other changes in bleeding patterns such as heavy bleeding, skipping or irregular menstruation, amenorrhea, or increased pain would prompt discontinuation of the MOC. These findings support that one of the main benefits of the MOC is having a regular withdrawal bleed, which contributes to greater continuation, and aligns with what is known about women's dislike and discontinuation of existing contraceptive methods (3–5).

The HCPs raised additional questions about the MOC that will be important to explore as the method is further developed and clinical studies are undertaken. The HCPs wanted to know more about the product's safety and efficacy including interactions between the MOC and other medications. In Senegal, the HCPs expressed concern about what to do if a client found the side effects intolerable and could not discontinue the method, and, in Zimbabwe, the HCPs were concerned about safety linked to overdosing or for cardiovascular disease. The HCPs were also concerned that the MOC could displace condom use and protection against sexually transmitted infections (STIs), particularly among those using condoms for contraception. The HCPs indicated that women who are interested in the MOC will want to know its effectiveness, side effects including amenorrhea, and their return to natural fertility after use. When planning the introduction of the MOC, it will be important to design and test appropriate messaging and information on the MOC. This will include how it is used, possible side effects, the importance of condom use to protect against STIs, and contraindications for HCPs and the women themselves.

An MOC has great potential for wide availability and self-use, alleviating the time and resources required from end users to access contraception and HCPs to provide family planning. Preferences regarding where to access the MOC vary by geography. The study participants from Bangladesh were split in their preference for the pharmacy/drug shop/medicine seller and health/family planning clinics. The participants from Senegal and Zimbabwe preferred a healthcare facility or clinic. Women primarily want to take the pill in the privacy of their own homes. Upon the initial introduction of the MOC, it is important to have broad availability to increase awareness and ensure women have the knowledge, skills, and confidence to use it on their own in the future.


Additional research

Conducting this study early in the development of the MOC is important to align the design with end user preferences and maximize the potential for uptake once the product is available. More qualitative research would help uncover gaps in understanding the reasons driving certain preferences such as why women would prefer to access the product from a healthcare provider or facility and what drives that motivation, or, in the case of Senegal, why there was a lower percentage of women interested in the MOC compared to the other two countries and what underlies their concerns or hesitancy. Other areas to test with users include instructions for use and packaging appeal as the MOC is further developed. Developing and testing messaging to the end users and appropriate counseling messaging for HCPs will be important, particularly regarding questions related to product safety and side effects.

It is important to conduct actual use studies to understand the user's perspective on side effects and their impact on uptake and continuation. The study participants disliked changes in their menstrual bleeding, but also other side effects such as weight gain and headaches. However, the extent to which these would influence uptake and continuation is unknown.

Product launch planning will be important as the MOC is developed. Data on acceptable pricing for procurers and end users are important, as well as segmentation and demand forecasting to support decision-making on funding and manufacturing needs. Demand forecasts should also take into consideration all current contraceptive options on the market to understand possible shifts in the use of other methods when the MOC is introduced. Furthermore, research to inform countries’ policies that impact the accessibility and availability of the method, particularly regarding private sector pharmacy or drug shop access, may be necessary.



Limitations

This study explores end user preferences for and HCP perspectives on a novel monthly contraceptive but has limitations. The study was designed to understand the stated preferences for the MOC and did not explore the preferences for the MOC vs. other methods. Many women in our study were current users of OCPs, which could cause significant shifts in demand from OCPs to the MOC, resulting in a limited impact in reducing unintended pregnancies. Understanding continuation rates with the actual use of the MOC will be important to better define its potential impact in meeting women's needs for family planning.

We do not recommend drawing broad conclusions across and between different country populations. The qualitative portion of the study is indicative in nature, and further, qualitative samples often fluctuate as not all questions are asked or answered. The scope of our research did not include data for a segmentation, a forecast, or modeling of product pricing or price sensitivity evaluation.




Conclusion

The results from our study demonstrate that the MOC has high and broad appeal in all three countries. Feedback from the end users and HCPs was consistent across the countries for the various product attributes with only some differences. Product developers can use this information to modify and improve the final MOC design. There were some concerns among the study participants and HCPs regarding the potential for unpredictable side effects such as bleeding changes or, from the HCPs, regarding product safety and possible contraindications. The overall high appeal of the MOC was based on its value proposition for important contraceptive needs including convenient duration, ease of use, discretion, and acceptable side effects. Future clinical research on a hormonal MOC should include an exploration of women's tolerance and acceptability of the side effects, particularly regarding bleeding, to validate its value proposition.
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Introduction: Radio remains a dominant source of information, in Sub-Saharan Africa, with 75% of the population relying on it. In Nigeria, radio reaches over 70% of citizens and stands as a vital tool for behavior change. Tailoring radio programs to address needs and cultural contexts of communities has proved essential for building trust and influencing behavioral change. Traditional evaluation of radio interactive programs focus on listener engagement metrics but overlooks the evaluation of the quality of the resource person's responses to the caller's questions. This study aimed to assess the quality of information delivered by resource persons during the interactive segments of a Family Planning (FP) radio program using a criteria.



Methods: A qualitative analysis was conducted on caller questions and resource person responses from FP radio programs in three Nigerian states. A customized ranking system based on “Presentation,” “Empathy,” “Provider's Bias elimination,” “Information correctness,” and “Context Specificity” (PEBIC) was used by FP experts to assess the resource person's response quality. The scores for the responses were segmented and categorized into low, moderate and high quality using the mean, and standard deviation then analyzed using SPSS version 20.



Results: For the technical segment of the radio program, while individually assessing each item on the criteria, the quality of responses was high, with an average of 91.2%. For the entertainment education segment of the radio program, while individually assessing each item on the criteria, the quality of responses with empathy was low (28%), however, the quality of responses for other criteria was high, with an average of 79.8%. Furthermore, in the overall quality of response for the technical segment, the responses given by the resource persons were of high quality (81%) while those of the entertainment education segment were of moderate quality (58%).



Conclusion: The radio program excelled in delivering technical information but fell short in fostering adequate empathy during the entertainment education segment. Additional training for resource persons to hone their skills in embedding their message delivery in an empathetic frame thus strengthening the emotive connection with the audience is key. This could significantly improve the program's overall impact.
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Introduction

Radio, emerging in the late 19th century, evolved from telegraphy into a global broadcasting tool, with Marconi's 1901 transmission and Fessenden's 1906 broadcast marking key milestones (1, 2). Despite the advancements in digital technology and telecommunication, radio remains highly influential, particularly in Sub-Saharan Africa, where 75% of the population relies on it as their primary source of information (3, 4). Nigeria serves as a prime example, where radio programming holds immense potential, reaching over 70% of the population and serving as a powerful tool for promoting health-related behavioral change across diverse demographics (5, 6).

The cost-effectiveness, extensive reach, and ability to penetrate remote regions with limited internet connectivity make radio indispensable for driving societal transformations, including influencing health-related behaviors (7). Moreover, its capability to transcend geographical and linguistic barriers allows radio broadcasts to effectively engage audiences across Nigeria's 36 states and 774 local government areas providing a distinct advantage, particularly in rural areas with limited internet access (8).

Radio allows for a more intimate relationship with listeners than other media since the human voice in familiar languages can elicit emotions, develop trust, and drive action (9). Listeners often cultivate parasocial relationships with radio personalities, enhancing their receptivity to messages and calls to action (10, 11). This phenomenon can be particularly potent in delivering health messages, as recent research indicates that audio narratives, including radio dramas, are effective tools for promoting positive health behaviors, such as those associated with Family Planning (FP) (12, 13). Family Planning radio programs play a crucial role in disseminating information and promoting awareness about reproductive health and FP choices (14). These programs cater to diverse audiences, often in remote areas with limited access to other information sources. Tailoring radio programming to meet the individual needs and cultural idiosyncrasies of Nigerian communities builds trust and increases the possibility of engaging with listeners, favorably affecting their behavior (12).



The use of resource persons on information dissemination on radio program

Traditionally, assessments of radio programs including those focused on FP have primarily concentrated on audience engagement metrics like listenership and call-in rates. While these metrics offer valuable insights, they do not directly evaluate the quality of the resource person's responses to the caller's questions (15).

Resource persons are essential in radio programs that have interactive segments, specifically programs with opportunities for listeners to ask questions in real time through calls or text messages (16). This gives room for information dissemination, providing expertise, credibility, and diverse perspectives that enhance content quality and impact. Experts such as academics, researchers, and professionals offer specialized knowledge and engage listeners with engaging delivery, ensuring accuracy and comprehension (17). Their credibility fosters trust and encourages audience engagement, particularly when addressing complex or controversial topics. Including resource persons from various backgrounds enriches discussions, offering multiple viewpoints and insights into real-world experiences (18). Effective utilization involves careful selection based on relevant expertise and strong communication skills, thorough preparation, and facilitation of engaging dialogue, as exemplified in a public health radio program addressing sanitation and hygiene practices with contributions from a medical doctor, sanitation engineer, and community leader (19).

This paper proposes a novel approach to assessing FP radio programs by focusing on the quality of responses from the resource person. By shifting the focus from audience response to the program's content and quality of delivery, evaluating the resource person's responses is of paramount importance for several reasons. This unique approach offers valuable insights by identifying areas for program improvement, highlighting where the resource person can enhance their responses to better engage and inform the audience. Moreover, it contributes to the dissemination of accurate and reliable information on FP through the program, ensuring quality information reaches the audience. Additionally, by encouraging the development of communication skills specific to FP radio shows, this approach promotes more engaging and impactful programs.



Get it Right radio program

The “Get it Right” radio magazine program was a 30-minute live program that included an interactive phone-in segment. The program was broadcast in English, Pidgin, Yoruba, and Hausa, which are the predominant languages of the project states. The program's format was kept simple to emphasize the content and the phone-in segment. Additionally, radio jingles that promote FP and amplify the testimonials of a male whose partner uses FP were played. These radio jingles were aired at least three times a week and twice during the radio program.

The magazine program was divided into two segments and contained 20 episodes in total. It combined basic information on FP with lifestyle approaches. The first eleven episodes (segment one- technical) focused on technical FP topics, while the last 9 episodes (segment two- entertainment education) were designed using an entertainment education format that chronicled the journey of a Hormonal Intra-Uterine Device (H-IUD) user.

Segment one covered modern FP and Childbirth Spacing (CBS) methods in Nigeria, exploring the benefits of FP, who can use it, and the importance of communication between couples. It also dived into specific methods like the H-IUD, addressing myths and misconceptions surrounding it, the role of religion, culture, healthcare workers, and the overall impact of FP/CBS on health.

Segment two outlined a more persuasive strategy to promote H-IUD as a FP method infusing the story of a satisfies HIUD user into the contents of the radio program to inform potential users and listeners about the benefits and accessibility of H-IUDs.

Six radio stations were selected to air the “Get it Right” radio program from the 17th of July to the 15th of December 2023, across the project states. In Delta state, Trend FM and Crown FM were chosen, while Parrot FM, Splash FM, and Gravity FM were selected for Oyo state, and Plateau Radio and Television corporation (PRTV) Peace FM was included for Plateau state. The selection was based on considerations of regional reach, diverse audience demographics, and the need to accommodate language and cultural sensitivities. Each station was chosen to explore urban-rural distinctions, religious impacts, and unique media environments within their respective states. This meticulous approach allowed for targeted interventions to address distinct FP challenges and dispel prevalent misconceptions. A team comprising experienced On-Air-Personalities (OAPs) and Resource persons were identified across the states to deliver the content of the episodes. The OAPs were selected based on their extensive experience in FP programs, while the resource persons are State FP Coordinators who have been trained and have relevant experience in the subject matter.



Objective of study

To assess the quality of responses provided by resource persons to callers' questions during the radio program.



Methodology


Study design

The assessment was a cross-sectional study which utilized a qualitative approach to gather and assess questions asked by callers and responses given by resource persons during an FP radio program.



Study area

The assessment was done on calls and responses from the “upgrade your life” FP radio programs on stations in Delta, Oyo, and Plateau states.

Sample size estimation:

The estimated sample size for the study was calculated as:

n=(Z1−α/2)2P(1−P)d2

n is the sample size


	•Z1−α/2 is standard normal varied alpha level (5%) = 1.96

	•P is the expected proportion of radio listenership in Nigeria = 77% (20).

	•d is precision set at 5% (0.05)

	•10% non-response rate
n=(Z1−α/2)2P(1−P)d2

n=(1.96)2×0.77(1−0.77)(0.05)2

n=3.84×0.77×0.230.0025=272

Calculatingthe10%non-response=10%of272=10/100×272=27





The calculated sample size needed for the study = 299.



Data collection/extraction

Qualitative data was gathered through the transcript from the audio recordings of calls from callers on the FP radio program. A total of 723 callers' questions and responses from the resource persons were identified throughout the life span of the radio program (for a period of six months). All were purposively included in the study.



Resource persons response ranking

A customized ranking sheet (checklist) was developed to rate the resource person's responses to questions asked by the callers. This was developed based on a set of criteria to guide the rating of the responses given and later validated with evidence derived from literature.

These criteria are “Presentation”, “Empathy”, “provider's Bias elimination”, “Information correctness”, and “Context Specificity”. Each criterion was categorized as good or bad through a “0” or “1” point. Zero stands for bad and one stands for good. If a response had all the criteria correct, it would be assigned a total of “5 points” or scored according to the set of criteria that was marked correct.

Family Planning experts read through each response using the World Health Organization (WHO) Frequently Asked Questions (FAQ) “Your Contraception guide” (21, 22) and their prior experience of over ten (10) years in FP programming to ascertain if the resource persons conveyed the right information using the criteria developed that is: presenting their thoughts well and demonstrating empathy. The Family Planning experts also ascertained if there were any elements of provider bias in the response and whether the contents of the responses provided were specific to the context of the questions asked. The items on the criteria are defined below:


	Presentation:

	This refers to the way the resource person delivers their response. As outlined by Ekholm et al. (23), the answer should be clear, and concise, and avoid irrelevant details. It should demonstrate a strong understanding of the subject matter and be well-organized with a logical flow of thought.

	Empathy:

	This criterion focuses on the resource person's ability to connect with the caller on an emotional level. As suggested by Houtepen et al. (24), it involves understanding the caller's emotions and responding with sympathy and respect. The resource person should use language appropriate to the caller's level of understanding.

	Bias Elimination:

	This ensures responses are objective and avoids promoting personal opinions or the provider's own biases. Kreuter et al. (25) emphasize the importance of distinguishing personal views from information. The resource person should present a balanced perspective to allow the audience to form their own conclusions.

	Information Correctness:

	This criterion ensures the accuracy of the information provided. The Family Planning experts verified the information against the WHO FP FAQs and ensured responses avoided subjective statements, unconfirmed information, or irrelevant tangents (21).

	Context Specificity:

	This assesses if the resource person directly addresses the caller's specific question. As highlighted by Myers et al. (26), generic responses or information not relevant to the topic should be avoided. The resource person should demonstrate expertise in the specific context area and provide insights that directly connect to the caller's query and context.





Data analysis

Family Planning experts were engaged to rate the quality of resource persons' responses to questions asked during the radio program based on the PEBIC criteria. The engagement and quality of the responses on the radio program were assessed also bearing the standards stipulated in the radio program design documents, communication strategy and the “your contraception guide” on frequently asked questions and definitions of FP practices in mind. This analysis generated a score for each of the items on the criteria and the ranked scores were analyzed using SPSS version 20.



Ranked scores summation and categorization

Using the Mean (M) and Standard Deviation (SD) of the summed scores for each response. Resource person's responses with scores less than or equal to the Mean—SD were classified as “Low quality”, scores between the Mean—SD and Mean + SD were classified as “Moderate quality” and responses with scores greater or equal to the M + SD were classified as “High quality”.



Quality assurance

Each episode of the radio program was recorded. A full transcript of the 30 min radio program was done of the questions asked by callers and the resource person's responses were extracted. A procedure for applying the PEBIC criteria was deployed and strictly followed. The criteria for selecting the FP experts that reviewed the responses of the resource persons was developed. After an FP expert reviews the resource person's responses, the same responses are given to a different FP expert to validate, and the reviews are compared to ensure accuracy. A checklist that consists of the PEBIC criteria was also developed to ensure seamless ranking.




Results


Radio listeners’ engagement with the Get it Right radio program


Distribution of questions from callers

The “Get it Right” radio program had a lot of engagement from the listeners. The radio program recorded 1,048 call attempts across the radio stations of which 723 calls were received while 325 calls were either dropped or missed due to high call traffic and poor network reception respectively. The Figure 1 below shows the distribution of calls and messages received during the radio program.


[image: Bar chart titled "Distribution of calls and messages" showing three categories: "Calls received" with a green bar totaling 723, "Dropped calls" with an orange bar totaling 325, and "Text messages" with a gray bar totaling 108.]
FIGURE 1
Distribution of calls and messages across the radio stations.





Quality of the resource persons' responses

The quality of the responses delivered by the resource persons during the project's radio program was tested by ranking the responses based on the PEBIC criteria. The responses were ranked using “0” for an incorrect response (No) and “1” for a correct response (Yes). The quality of the response was assessed in two ways: (a) Assessing each of the items that form the criteria individually and (b) Assessing all the criteria together (overall).

When assessing each item individually, for the technical segment of the radio program, the quality of responses for the criteria was high, with an average of 91.2%. When assessing each item individually for the entertainment education segment, the quality of responses with empathy was low (25%). However, the quality of responses for other criteria was high, with an average of 79.8%. Figures 2, 3 below show the criteria for the technical and entertainment education segment and their associated percentages of the radio program.


[image: Bar chart depicting criteria quality in the technical segment. "Presentation" shows 91% Yes, 9% No. "Correctness of information" shows 90% Yes, 10% No. "Context specificity" shows 93% Yes, 7% No. "Elimination of provider's bias" shows 92% Yes, 8% No. "Empathy" shows 90% Yes, 10% No. Yes is represented in green, No in orange.]
FIGURE 2
The quality of resource persons' responses to callers' questions in the technical segment.



[image: Bar chart titled "Criteria quality (entertainment education segment)" showing percentages for five criteria. Presentation: Yes 78%, No 22%; Correctness of information: Yes 80%, No 20%; Context specificity: Yes 80%, No 20%; Elimination of provider's bias: Yes 81%, No 19%; Empathy: Yes 25%, No 75%. Green bars represent "Yes" and orange bars represent "No".]
FIGURE 3
The quality of resource persons' responses to callers' questions in the entertainment education segment.


When assessing all the criteria together, the overall quality of the responses for the technical and entertainment education segments was derived by summing all the scores for the responses of the individual items (on the criteria) in each segment and categorizing them into low, moderate, and high quality using the mean and standard deviation.

For the overall technical segment, the results show that the responses given by the Resource persons were of high quality. Figure 4 below shows the level of quality of the overall response for the technical segment.


[image: Bar chart titled "Overall quality (technical segment)" showing three green bars. Low quality is 9%, moderate quality is 10%, and high quality is 81%.]
FIGURE 4
The level of quality of the overall response for technical segment.


For the entertainment education segment, the results showed that most of the responses given by the resource persons were of moderate quality (57%). Figure 5 below shows the level of quality of the overall response for entertainment education.


[image: Bar chart showing overall quality in the entertainment education segment. Low quality is 20%, moderate quality is 57%, and high quality is 23%. Moderate quality has the highest percentage.]
FIGURE 5
The level of quality of the overall response for the entertainment education segment.





Discussion

The assessment of resource persons' responses to caller questions utilized a comprehensive ranking using the PEBIC criteria to provide valuable insights into the effectiveness of the Get it right radio program. In the technical segment, resource persons exhibited high responses with effective delivery of clear and accurate technical information which aligns with best practices in evaluating health communication interventions highlighted by (27), affirming the Get it right radio program's efficacy in equipping participants with the requisite knowledge and skills to communicate factual details in a manner that connects with the audience.

Different studies have utilized various criteria to assess resource person responses to caller questions. Some studies emphasize technical aspects such as response accuracy and completeness (23), while others prioritize caller-centered communication skills such as active listening and open-ended questioning (28). Myers et al. (26) delved into explaining how cultural competency is in ensuring information resonates with diverse audiences.

Although Resource persons demonstrated proficiency in aspects such as presentation style, context specificity, information correctness, and bias elimination, their capacity to cultivate empathy with the audience was noticeably lacking. Nurturing empathy during communication, as underscored by Houtepen et al. (24), emphasizes the critical role of empathy in health communication for fostering trust and catalyzing behavior change. Empathy serves as a bridge that connects individuals emotionally, fostering a deeper understanding and resonance with the message being conveyed (29). In the context of health communication, empathetic engagement can empower individuals to embrace positive health behaviors and make informed decisions regarding their well-being (30). Thus, enhancing empathy in resource persons' interactions can significantly amplify the impact of health communication initiatives, ultimately leading to improved health outcomes and societal well-being (31).

Our assessment was a holistic evaluation approach, which considers both technical proficiency and audience engagement. While the accurate delivery of information remains paramount, neglecting the emotive connection fostered by empathy could impede behavior change. By integrating empathy alongside established criteria, this study offers a more comprehensive assessment of Resource person effectiveness, particularly within the entertainment education format.

Fortunately, several techniques can bridge the empathy gap and enhance the effectiveness of entertainment education segments. Mohseni-Moghadam et al. (32) advocate for incorporating storytelling, active listening, and acknowledging listener concerns as fundamental strategies for fostering adequate empathy in health communication. Future research could explore the specific impact of these techniques on empathy scores within entertainment education settings.

By addressing the identified empathy gap and conducting further research, we can refine capacity building formats to equip resource persons with a comprehensive skill set for effective health communication, with an emphasis on delivering technical information in an empathetic manner, ultimately facilitating positive behavior change within the target audience.



Conclusion

The implemented multi-criterion ranking system proved effective in evaluating the resource persons' response quality. This assessment evaluated the quality of a radio program resource persons' responses using the PEBIC criteria (Presentation, Empathy, Bias elimination, Information correctness, Context Specificity) across two segments: technical and entertainment education.

The findings demonstrate a difference in the quality of responses between the segments based on empathy. The technical segment achieved a high average score across all PEBIC criteria, indicating clear, unbiased, and accurate presentations. However, the entertainment education segment, while maintaining high quality in other criteria, showed a weakness in empathy.

Furthermore, the overall quality assessment confirmed this disparity. The technical segment achieved a high-quality rating, whereas the entertainment education segment fell within the moderate quality range.

In conclusion, the radio program excelled in delivering technical information but fell short in promoting sufficient empathy during the entertainment education segment. Additional capacity building for resource persons on incorporating audience connection and emotional understanding within the entertainment format could significantly improve interactive radio program's overall impact.
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Background: The World Health Organization advocates dual contraceptive methods for women with Human Immunodeficiency Virus (HIV) to prevent unintended pregnancies and sexually transmitted infections (STIs), enhancing education, economic opportunities, and maternal-child health outcomes. However, persistent global challenges stem from inadequate use of dual contraceptives and unsafe sexual practices, resulting in high rates of unintended pregnancies and significant health risks. Hence, this study aimed to assess dual contraceptive use among women living with HIV on anti-retroviral therapy (ART) in Boset District, Ethiopia.



Method: A facility-based cross-sectional study was conducted among 342 women living with HIV from September 12 to October 18, 2023. Participants were selected by systematic random sampling, and data were collected using an interviewer-administered structured questionnaire. The collected data were entered using Epi Info version 7.2.6 and analyzed using SPSS version 26.0. Bivariable and multivariable binary logistic regression analyses were performed to assess the association between the outcome and explanatory variables. In the multivariable analysis, an adjusted odds ratio (AOR) with a 95% confidence interval (CI) was used to show the strength of the association, and the level of significance was set at a p-value of <0.05.



Results: The magnitude of dual contraceptive use was 33.7% (95% CI: 28–40). Urban residence (AOR = 2.5; 95% CI: 1.97–8.08), good knowledge about dual contraceptives (AOR = 3.8; 95% CI: 2.36–8.67), STIs history in the past 12 months (AOR = 2.6, 95% CI: 1.25–4.72) and having two or more number of sexual partners, (AOR = 1.9; 95% CI: 1.18–6.68), were factors significantly associated with dual contraceptive use.



Conclusion: One-third of women living with HIV on ART utilized dual contraceptives. Place of residence, knowledge about dual contraceptives, history of STIs in the past 12 months, and number of sexual partners were factors associated with dual contraceptive use. It is essential to implement focused educational programs to increase knowledge about dual contraceptives, alongside expanding access to contraceptive services in rural and underserved areas.
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1 Introduction

Dual contraceptive utilization involves using a barrier contraceptive to lower the risk of transmitting sexually transmitted infections (STIs) alongside another effective birth control method to prevent unplanned pregnancies (1, 2). The World Health Organization (WHO) advocates for women living with HIV (WLHIV) to employ dual contraceptive methods to prevent unintended pregnancies and STIs (3). Rising rates of STIs are more common in women with HIV than in those without HIV (4). Studies show that unintended pregnancy often happens when individuals engage in sexual intercourse without using contraception, use contraception improperly, or face contraceptive failure despite using it correctly (5).

For women and girls with HIV, using dual contraceptives correctly and consistently leads to better education and economic opportunities, helping to achieve gender equality, empower women, and reduce poverty. It also improves infant and child health by preventing illness and death from unintended pregnancies and STIs, including HIV. This allows for safer, planned pregnancies, benefiting both maternal and child health (6, 7).

Poor utilization of dual contraceptives not only increases the incidence of unplanned pregnancies but also contributes to the spread of HIV/AIDS and other STIs (2, 8). Globally, inadequate use of dual contraceptives and unsafe sexual practices result in over 2 million HIV-infected women becoming pregnant annually, leading to over half a million deaths from pregnancy-related complications (3, 9). Women living with the Human Immunodeficiency Virus often experience unintended pregnancies because women either use ineffective birth control, inadequate education, sexual violence, contraceptive failure, or lack access to family planning services (10). Evidence also suggests that a majority of unintended pregnancies result in unsafe abortion (2).

Studies conducted in different settings indicated that the prevalence of dual contraceptive utilization among WLHIV was 10.7% in Swiss (11), 29.6% in Thailand (3), 27% in Atlanta Georgia (12), 27% in Brazil (13), 32% in Nigeria (14), 33.3% in Cameroon (15), 38.5% in Kenya (16) and 40% in Rwanda (17).

In Ethiopia, the pooled prevalence of dual contraception use among WLHIV was 34.08% (18). The highest proportion of dual contraceptive methods was reported in Bishoftu town which accounts for 56.9% (19). Other studies have found that the prevalence of dual contraceptive utilization among WLHIV was 13.2% in the University of Gondar Hospital (20), 15.7% in Mekelle town (21) 19.4% in Borana district (22), 19.8% in Gebretsadik Shawo Hospital (23), 21.4% in West Shewa Zone (24), 30% in Gimbie town (25).

Previous studies have indicated that factors such as age, marital status, place of residence, educational status, occupational status, having children, fertility desire, counseling on family planning, family support, discussion with a partner, number of sexual partners, disclosure of HIV status, Clusters of differentiation (CD4) cell count were significantly associated with dual contraceptive method utilization (2, 23, 26–28).

Despite several studies on dual contraceptive use among WLHIV in Ethiopia, there remains a limited body of evidence specific to the study setting. Given the regional and contextual differences in healthcare access, contraceptive utilization, and socio-cultural factors, this may limit the direct generalizability of previous findings. Therefore, this study aimed to provide valuable insights by examining the magnitude and factors associated with dual contraceptive use among WLHIV on antiretroviral therapy in Boset District, Ethiopia. The findings will contribute to locally tailored interventions to prevent unintended pregnancies and the transmission of STIs/HIV. Furthermore, the results will bolster planning and decision-making capacities, facilitating collaborative efforts with relevant stakeholders to identify and implement effective solutions to address these issues in the study setting.



2 Methods and material


2.1 Study design, area, and period

A facility-based cross-sectional study was conducted in the Boset district, central Ethiopia, from September 12 to October 18, 2023. The Boset district is bounded by the Amhara Regional State to the north, Adama Woreda to the west, the Arsi Zone to the south, and Fentale Woreda to the east. The district is comprised of 5 urban and 37 rural kebeles, situated approximately 125 km from Addis Ababa, the capital of Ethiopia. It has a total population of 220,362, of which 112,385 are females (29). The district's healthcare infrastructure includes one hospital, seven health centers, and 30 private clinics. However, only three public health facilities (two health centers and one hospital) provide HIV care and treatment services. A total of 1,610 women were registered as receiving antiretroviral therapy (ART), of whom 764 were women of reproductive age: 206 at Olenchite Hospital, 454 at Olenchite Health Center, and 104 at Bole Health Center.



2.2 Study population, and eligibility criteria

All WLHIV who were on ART follow-up in Boset district public health facilities were the source population, while all randomly selected WLHIV who were receiving ART during the study period constituted the study population. The study included women of reproductive age attending ART care services who had attended at least one visit before the study commenced. However, women who were critically ill, unable to communicate, or experiencing mental health issues were excluded. Additionally, women with medical conditions contraindicating the use of contraceptives or other conditions identified based on WHO medical eligibility criteria were excluded to ensure the appropriateness and safety of contraceptive use among participants.



2.3 Sample size determination and sampling procedure

A single population proportion formula was used to calculate the sample size with an assumption of 28.8% of the population proportion of dual method of contraceptive use (p) from a previous study done in Gonder City (30), 95% confidence level, 5% margin of error and a 10% non-response rate.

n=(zα/2)2p(1−p)d2

Where; n: Sample size; Z: Confidence coefficient; d: Margin of error (0.05); P: estimation of dual method of contraceptive use rate.

n=0.288(1−0.288)(1.96)20.052≈315

After adding 10% contingency for non-response the final sample size of the study becomes 347.

The study included all three public health facilities providing HIV care and treatment services in the Boset district. The calculated sample size was proportionally allocated to each of these facilities based on the average number of women on ART in the previous three months. Study participants were selected from each chosen health facility using systematic random sampling. The sampling interval at each facility was determined by dividing the average number of women on ART over the previous three months by the required sample size. Thus, the calculated k-value becomes two. The index participant was then chosen at random from 1 to 2 in each hospital. Accordingly, every second participant was chosen using a systematic random sampling technique until the required sample size was reached (Figure 1).


[image: Flowchart depicting public health facilities in Boset district, showing three facilities providing ART services to women. Olenchiti Hospital has 206 women, Olenchiti Health Center has 454, and Bole Health Center has 104. Proportional allocation to sample size results in 94, 206, and 47 individuals, respectively. The final sample size is 347, selected through systematic random sampling.]
FIGURE 1
Schematic presentation of sampling procedure to assess dual contraceptive use among women living with HIV on anti-retroviral therapy in Boset District, Ethiopia, 2023.


Before data collection, eligibility criteria were established to determine the eligibility of WLHIV attending the ART clinic for participation. Once eligible participants were identified, they were assigned sequential numbers based on their arrival order. Participants were then selected at regular intervals (K). To prevent multiple enrollments of the same person, a mark was placed on their medical record.



2.4 Study variables

Dependent variable

Dual contraceptive use (yes/no).

Independent variables:

Socio-demographic factors: age, place of residence, religion marital status, ethnicity, Women's educational status, spouse educational status, women occupation. Spouse occupation, and average monthly income.

Sexual and reproductive health characteristics: number of children, women's desire to have more children, partner's desire to have more children, ever used any contraceptive method since being HIV-positive, pregnancy since HIV positive, and knowledge about dual contraceptives.

Clinical and HIV-related characteristics: STI history in the past 12 months, number of sexual partners, knowing the HIV status of the partner, disclosed HIV status to partner, perceived disclosure of HIV status to a sexual partner is important, Duration on ART, current CD4 cell count, and Current viral load.



2.5 Operational definitions

Dual contraceptive utilization: The concurrent use of two methods of contraception during sexual encounters in the 12 months preceding the study: a barrier method (male/female condom) and other highly effective modern contraceptive methods (such as the IUCD, contraceptive implants, injections, and pills) (19, 27, 30, 31).

Knowledge of dual contraceptives: In this study, the aggregate of eight dichotomized questions assessed knowledge about contraceptive methods. A score of 0 indicated an incorrect answer, while a score of 1 indicated a correct answer. Women who scored at or above the mean were classified as having good knowledge, while those scoring below the mean were classified as having poor knowledge (27).



2.6 Data collection procedure and quality control

Data were collected using a pretested, structured, interviewer-administered questionnaire and medical record review. The questionnaires were adapted from various relevant literature with necessary modifications tailored to the specific context of the study (2, 16, 19, 24, 27, 30, 32). A data abstraction format was used to gather the required information from patients' records. A team of six trained midwives conducted the data collection, while two public health officers served as supervisors during the process.

Data were collected using a pretested, self-structured, interviewer-administered questionnaire and medical record review. The questionnaire was adapted from various relevant literature with necessary modifications tailored to the specific context of the study (2, 16, 19, 24, 27, 30, 32). A data abstraction format was used to gather the required information from patients’ records. A team of six trained midwives conducted the data collection, while two public health officers served as supervisors during the process. The questionnaire has been included as Supplementary Material for reference.

The questionnaire was first written in English, then translated into Afan Oromo, and finally back into English to check for consistency. To ensure the questionnaire and data collection methods matched the study's objectives, a pre-test was conducted with 5% of the total patient sample. Data collectors and supervisors were trained for two days on research ethics, data collection tools, and procedures to ensure high-quality data. During the data collection phase, ongoing supervision of data collectors occurred, and regular meetings were held involving data collectors, supervisors, and investigators. Participants were interviewed in private places to ensure their privacy and confidentiality as well as to encourage participation. Before data entry, collected data underwent review and checks to ensure completeness.



2.7 Data processing and statistical analysis

Following the coding and inputting of data into Epi Info version 7.2.6, the data were exported to the Statistical Package for Social Sciences (SPSS) version 26 for cleaning and analysis. Descriptive statistics including frequency, percentage, mean, and standard deviation were used to present key characteristics of the study population. The association between independent variables and dual contraceptive use was modeled using binary logistic regression analysis. In the bivariable logistic regression model, a significance level of 0.25 was set as a threshold to select variables for multivariable logistic regression analysis, aiming to control for confounding effects. The existence of multicollinearity among explanatory variables was assessed using the variance inflation factor (VIF). In this study, the mean VIF was 1.3, indicating that there was no multicollinearity. The model was fitted using the standard model-building approach. Hosmer and Lemeshow's goodness-of-fit test was used to assess the model's fitness. The diagnostic result indicated the model fit the data well (p = 0.86). In the multivariable logistic regression analysis, the adjusted odds ratio (AOR) with a 95% confidence interval (CI) was utilized to determine predictors of dual contraceptive use. At this level, variables with a p-value less than 0.05 were deemed statistically significant.




3 Result


3.1 Socio-demographic characteristics

Among the 347 sampled respondents, 342 completed the interview, yielding a response rate of 98.6%. The mean age of the participants was 33.52 (±5.16) years. One hundred five (30.7%) of the participants were in the age group of 30-34, and the majority, 212 (62% were urban residents. About 33.6% of women were able to read and write, and 156 (45.6%) were housewives (Table 1).


TABLE 1 Socio-demographic characteristics of women living with HIV receiving anti-retroviral therapy at public health facilities in boset district, Ethiopia, 2023 (n = 342).

[image: Table displaying demographic data, including variables such as age, place of residence, religion, marital status, ethnicity, women's and spouse's educational status, women's occupation, spouse's occupation, and average monthly income. Frequencies and percentages are provided for each category: age ranges from 15-49, urban and rural residence, different religions, marital statuses, ethnic groups, educational levels, and occupations, along with income categories under or over 1,000 Ethiopian birr. Annotations clarify category specifics for religion, ethnicity, and occupations.]



3.2 Sexual and reproductive health characteristics

In this study, 159 respondents (46.5%) reported having 1–2 children, while approximately two-thirds of the participants (217, 63.5%) expressed a desire to have more children. Among the respondents, 216 individuals (63.2%) had used some form of contraception since testing positive for HIV. Additionally, 173 participants (51.0%) demonstrated good knowledge of dual contraceptive methods (Table 2).


TABLE 2 Sexual and reproductive health-related characteristics of women living with HIV receiving anti-retroviral therapy at public health facilities in boset district, Ethiopia, 2023 (n = 342).

[image: Table displaying survey data on reproductive health among HIV-positive individuals. It includes variables such as the number of children, desire to have more children, contraceptive use, pregnancy since HIV diagnosis, and knowledge about dual contraceptives, categorized by frequency and percentage.]



3.3 Clinical and HIV-related characteristics

Out of all participants, only 53 (15.5%) reported having a history of other STIs in the past year, and the majority, 299 (87.4%), had single sexual partners. About 221 (74.2%) disclosed their HIV status to their partner (Table 3).


TABLE 3 Clinical and HIV related characteristics among women living with HIV receiving anti-retroviral therapy at public health facilities in boset district, Ethiopia, 2023(n = 342).

[image: Table displaying various variables related to sexual health, including STI history, number of sexual partners, HIV status knowledge, disclosure reasons, ART duration, CD4 cell count, and viral load. Each variable has categories with corresponding frequency and percentage data. For example, 84.5% reported no STI history, 87.4% had one sexual partner, and 60.7% knew their partner's HIV status. Reasons for non-disclosure included fear of divorce and violence. Duration on ART was recorded, and the majority had suppressed viral loads. CD4 counts ranged from less than 250 to 350 or more.]



3.4 Dual contraceptive use

The utilization of dual contraceptives among women living with HIV who are receiving antiretroviral therapy at public health facilities in the Boset district was found to be 33.7% (95% CI: 28–40). Among those who used dual contraceptives, the majority used condoms plus implants (54.9%), followed by condoms plus injectables (20.7%).



3.5 Factors associated with dual contraceptive use

Place of residence, women's desire to have more children, knowledge about dual contraceptives, STI history in the past 12 months, number of sexual partners, perceived disclosure of HIV to a sexual partner, and current CD4 cell count were the variables that fulfilled the criteria P < 0.25 and transferred to multivariable analysis. After adjusting for confounding variables in the multivariable analysis, place of residence, knowledge about dual contraceptives, STI history in the past 12 months, and the number of sexual partners were found to be statistically significant factors associated with dual contraceptive utilization.

Accordingly, the odds of dual contraceptive use were 2.5 times greater among urban residents compared with rural residents (AOR = 2.5, 95% CI: 1.97–8.08). Compared to women with poor knowledge of dual contraceptives those with good knowledge of dual contraceptives had nearly 4-fold higher odds of dual contraceptive utilization (AOR = 3.8, 95% CI: 2.36–8.67). Women who had a history of STIs in the past 12 months had 2.6 times higher (AOR = 2.6, 95% CI: 1.25–4.72) odds of dual contraceptive use than their counterparts. Moreover, the odds of dual contraceptive utilization were about twice as high among women with two or more sexual partners compared to those with a single sexual partner (AOR = 1.9, 95% CI: 1.18–6.68) (Table 4).


TABLE 4 Factors associated with dual contraceptive utilization among women living with HIV receiving anti-retroviral therapy at public health facilities in boset district, Ethiopia, 2023.

[image: Table showing associations between various factors and dual contraceptive use. Factors include place of residence, desire to have more children, knowledge about dual contraceptive, STI history, number of sexual partners, perceived importance of HIV status disclosure, and current CD4 cell count. The table lists percentages for dual contraceptive use and non-use and provides crude and adjusted odds ratios with confidence intervals for each category. Significant values are indicated, with a note on statistical significance at specific p-values.]




4 Discussion

This study revealed that the magnitude of dual contraceptive use was 33.7% (95% CI: 28–40), knowledge about dual contraceptives, STI history in the past 12 months, and number of sexual partners, were factors significantly associated with dual contraceptive use.

The current study revealed that the magnitude of dual contraceptive use was 33.7% (95% CI: 28–40). This finding is comparable to results from studies conducted in Thailand (29.6%), India (30%) (33), South Africa (33%) (34), Bungoma City, Kenya (38.5%) (16), Wolaita Zone, Southern Ethiopia (28.6%) (27), Hossana Hospital, Ethiopia (28.3%) (35), Gondar City, Northwest Ethiopia (28.8%) (30), Gimbie Town, Ethiopia (30%) (25), and Fitche Hospital, Ethiopia (32%) (26). However, it was higher than studies conducted in Switzerland (10.7%) (11), Zambia (17.7%), South Africa (6.8%), Mekelle, Ethiopia (15.7%) (21), Addis Ababa, Ethiopia (14.7%), West Showa Zone, Ethiopia (21.4%) (24), Gebretsadik Shawo Hospital, SNNPR, South West Ethiopia (19.8%) (23), Finote-Selam Hospital, Northwest Ethiopia (21.8%) (36), and Gondar Hospital, Ethiopia (13.2%) (20). The higher dual contraceptive use in this study compared to previous findings may be due to enhanced integration of family planning with HIV services, improved healthcare access, and increased awareness of dual protection. Differences in study periods, sample characteristics, and regional variations in contraceptive uptake could also explain the discrepancy.

Moreover, the use of dual contraceptives in this study was lower than in studies done in Brazil (72%) (37), Mumbai India (69%) (38), Bahirdar town, Ethiopia (64.2%) (28), and Bishoftu town, Ethiopia (56.9%) (19). This discrepancy may be attributed to variations in the sociodemographic and cultural characteristics of the study participants. Furthermore, inconsistencies between studies might arise from differences in sample size, study period, and the settings in which the studies were conducted.

Urban women had higher odds of using dual contraceptives compared to their rural counterparts. This finding is supported by studies conducted in Finote-Selam Hospital, Northwest Ethiopia (36), Hossana, Southern Ethiopia (32), Gondar City, Northwest Ethiopia (30), and West Showa Zone, Ethiopia (24). This could be attributed to disparities in access to information and contraceptive services. Urban residents have greater exposure to information and technologies related to contraceptives, which may facilitate their effective use. Furthermore, urban women are thought to have easier access to contraceptive methods (39).

Women with good knowledge of dual contraceptive methods had higher odds of using dual contraception compared to those with poor knowledge. This is in line with a study undertaken in Bungoma City, Kenya (16). Increased awareness and understanding of these methods likely empower women to make informed choices about their contraceptive practices, thereby enhancing their likelihood of use (40).

This study also revealed that the odds of dual contraceptive use were greater among women with a history of STI. This finding aligns with a study conducted in Wolaita zone, Southern Ethiopia (27). This may be attributed to increased risk awareness among women with a history of STIs, which motivates them to adopt dual contraceptive methods for comprehensive protection against both STIs and unintended pregnancies (41, 42).

Moreover, women who had multiple sexual partners had increased odds of using dual contraceptives compared to their counterparts. This finding is consistent with a study done in Hossana, Southern Ethiopia (32). This can be justified by the heightened awareness and perceived risk of STIs and unintended pregnancies among women with multiple partners. The need for additional protection against both STIs and pregnancy likely motivates these women to adopt dual contraceptive methods to ensure comprehensive protection (43). Conversely, findings from Finote-Selam Hospital, Northwest Ethiopia, showed that women with multiple sexual partners had lower odds of dual contraceptive utilization (36).


4.1 Implications for practice and policy

The findings of this study have important public health implications. The moderate level of dual contraceptive use indicates the need for intensified efforts to promote dual protection among WLHIV. Health education programs should emphasize the benefits of dual contraceptive use, particularly in rural areas, where access remains limited. Integrating reproductive health services with ART programs can enhance access to contraceptive counseling and increase uptake. Moreover, healthcare providers should leverage STI treatment visits as opportunities for reinforcing dual protection messages.




5 Limitations of the study

Being a cross-sectional study prevented the establishment of causal relationships between variables. Additionally, because it was conducted in health facilities, the findings may not apply to HIV-positive women outside the study area or those who do not access healthcare. The study also lacked qualitative data and did not include perspectives from sexual partners, limiting its depth. Furthermore, recall bias may have affected the accuracy of participants' reports on past contraceptive use or STI history. Social desirability bias could also be a concern, as some participants might have provided responses, they deemed socially acceptable rather than truthful.



6 Conclusion

In this study, one-third of WLHIV on ART utilized dual contraceptives. Factors such as place of residence, knowledge about dual contraceptives, history of STIs in the past 12 months, and number of sexual partners were identified as statistically significant factors associated with dual contraceptive use. The findings suggest the need for targeted educational programs to enhance awareness and knowledge about dual contraceptives, especially in rural areas, and expanding access to contraceptive services in rural and underserved areas are crucial steps forward.
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Background: The period immediately following delivery is crucial for addressing the many requirements women have in terms of reproductive health, including the need for family planning after delivery and for lowering the risks associated with closely spaced pregnancies. However, contraception during the immediate postpartum period has not received enough attention in Ethiopia. Information on the use of modern family planning in the immediate postpartum period is also sparse in this study area. Therefore, the current study aimed to assess the level of immediate postpartum modern family planning utilization and associated factors among mothers who had given birth within the past twelve months in Gurage Zone, Southwest Ethiopia.



Methods: The present study was conducted from May 1 to July 1, 2022, involving 844 mothers who had given birth in the previous year in the Gurage Zone of Southern Ethiopia. A community-based cross-sectional study design was utilized, with participants selected through a multistage sampling method. Data collection was performed via face-to-face interviews using a structured questionnaire. After data entry, which was done using EpiData version 3.1, analysis was carried out using the Statistical Package for Social Science (SPSS) version 26. To investigate the relationships between dependent and independent variables, both binary and multivariable logistic regressions with 95% confidence intervals were applied. In the multivariable logistic regression analysis, variables with P-values below 5% were considered statistically significant.



Result: Altogether, a total of 836 postpartum women participated in the current study. The overall prevalence of immediate postpartum modern family planning utilization (IPPFP) was (42.9%) with 95% CI (39.6–46.3%). Attending secondary school [AOR = 1.966(1.028–3.761)], postpartum women from wealthier families [AOR = 2.57 (95% CI: 1.44–4.58)], giving birth in health facility [AOR = 2.06 t (95% CI: 1.26–3.38)], reporting higher women empowerment [AOR = 4.365 (2.436–7.824)], having favorable attitude [AOR = 2.65 (95% CI: 1.86–3.78)], getting counseling during ANC [AOR = 1.93 (95% CI: 1.36–2.76)] and immediate postpartum period [AOR = 2.51 (95% CI: 1.77–3.56)] were significant associated factors of IPPFP utilization.



Conclusion: This study concluded that approximately two in five postpartum women utilized immediate postpartum family planning this study area. Socio-economic and informational factors significantly influence the adoption of these methods. To enhance the uptake of immediate postpartum family planning, it is essential to improve the quality of counseling provided during antenatal care visits and at the time of delivery, thereby empowering women with the knowledge needed for informed decision-making. Additionally, efforts to change attitudes toward immediate postpartum family planning through community education and awareness campaigns are vital for increasing acceptance and utilization of these services.
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Introduction

Family planning (FP) is a vital aspect of maternal and child health, with immediate postpartum family planning (IPPFP) playing a crucial role in enhancing the health and well-being of mothers and their children (1). The immediate postpartum period, defined as the first 48 h after childbirth, is a key time for initiating family planning methods, as women are particularly open to receiving counseling and starting contraception during this phase (2, 3). Adopting family planning during this time can significantly lower the risks of unintended pregnancies, maternal morbidity, and mortality. It also aids in improving birth spacing, which is essential for the health of both mothers and children (4, 5). Despite the evidence highlighting the advantages of postpartum family planning, over 120 million women worldwide require pregnancy prevention but are not using any form of family planning (6–8). In resource-limited settings, 222 million women did not have access to modern contraceptive methods within the first year after giving birth (9).

Unplanned pregnancies remain a major public health concern, especially in the year following a previous delivery (10). Such pregnancies can lead to abortion and, if they occur shortly after childbirth, may result in preterm labor, restricted fetal development, and stillbirth (11). It is also associated with increased stress, lower quality of life, delays in starting prenatal care, and higher maternal mortality rates (12, 13). Preventing unplanned pregnancies is crucial for meeting global development goals, including the Sustainable Development Goals. The World Health Organization (WHO) emphasizes that family planning should be integral to maternal and child health services (14). Moreover, utilizing effective contraception during the immediate postpartum period has proven to be a successful approach to mitigate some adverse outcomes (15). According to the WHO's 2015 Medical Eligibility Criteria for contraceptive use, women in the immediate postpartum phase have multiple family planning options, including progesterone-only pills (category 2), injectable (only for non-breastfeeding women; category 1), implants (category 2), postpartum intrauterine contraceptive devices (PPIUCD; category 1), and permanent methods like bilateral tubal ligation (category: accept) (16).

Worldwide, the decline in the number of women and girls dying annually from pregnancy complications and childbirth, from 415,000 in 2,000–295,000 in 2017, reflects a significant improvement (17). Still, approximately every two minutes, one woman dies due to complications related to pregnancy and childbirth. Most of these deaths and complications—68 percent—occur in Sub-Saharan Africa, where the maternal mortality rate stands at 533 deaths per 100,000 live births (17). In 2016, Ethiopia's maternal mortality rate was 412 deaths per 100,000 live births. This figure is slightly lower than the average for Sub-Saharan Africa, but it remains considerably higher than the global average. As an essential life-saving initiative, the Ethiopian government sought to increase the contraceptive usage rate among married women of reproductive age to 50% and reduce the unmet need for contraception to 10% as part of the second Health Sector Transformation Plan (HSTP-II) (18). However, among postpartum women who did not plan to have children soon, only 23.7% utilized modern family planning (19), and 22% of their children were born less than two years after their siblings (20). The 2019 Ethiopia Mini Demographic and Health Survey revealed that only 41% of currently married women utilize modern family planning methods (21). Moreover, immediate postpartum family planning services remain underutilized in Ethiopia, with only 9% of postpartum women using it (22).

To enhance the use of immediate postpartum family planning, the Ethiopian government and its development partners have implemented strategies such as integrating family planning services with maternal and child health services, training healthcare workers, and ensuring the availability of necessary supplies (23). However, there remains a significant gap in the utilization of immediate postpartum family planning (IPPFP) (22). This gap is especially noticeable in rural and underserved regions, where limited access to healthcare services, lack of awareness, and cultural attitudes toward contraception can obstruct the adoption of modern family planning methods (24–28). While some studies have explored IPPFP utilization in Ethiopia, they have largely overlooked the relationship between women's empowerment, wealth status, and IPPFP utilization (29, 30). Research focusing on IPPFP utilization and its influencing factors in the Gurage Zone is limited, highlighting the need for comprehensive studies to identify and understand these determinants. Therefore, the present study aimed to assess utilization of modern family planning in the immediate postpartum period and its influencing factors among postpartum women in Gurage Zone, Southwest Ethiopia. Understanding these factors is vital for developing tailored interventions that address the specific needs of postpartum women in the Gurage Zone.



Methods and materials


Study area and period

The present study was carried out in the Gurage Zone of the Southern Nations, Nationalities, and Peoples' Region (SNNPR) in Ethiopia. Gurage Zone is situated 153 kilometers southwest of Addis Ababa, the capital city of Ethiopia, and comprises two town administrations and 13 Woredas. According to the 2007 census by the Central Statistical Agency of Ethiopia, the total population of Gurage Zone is 1,280,483 (31). The area is served by 72 health centers and seven hospitals, which include two general zonal hospitals and five primary hospitals. The study was conducted from May 1–July 1, 2022.



Study design

This study employed a community-based cross-sectional design to assess the uptake of immediate postpartum modern family planning and associated factors among mothers who had given birth in the past twelve months.



Populations

All mothers who gave birth in the Gurage zone in the past twelve months (from May 1, 2021–April, 30, 2022) before the study period constituted the source population in the current study. The study population consisted of all selected mothers who gave birth in the selected Kebele in the last 12 months.



Eligibility criteria

This study included all women who gave birth during the last 12 months and resided in the study area for at least six months and excluded those women who were unable to communicate with the interviewer, were seriously ill, and involuntary to participate.



Sample size determination and sampling procedure

We used Epi Info version 7 StatCalc function to determine sample size by considering the following factors: a confidence interval of 95% (Z = 1.96), a margin of error of 5% (d = 0.05), and a proportion of immediate postpartum long-acting family planning method (53.2%) taken from the study done at Jimma university medical center, western Ethiopia (3) to determine the adequate sample size in the present study. Based on the above information sample size became 383, and adding 10% non-response gave us 422. However, because of the design effect, the final sample size for this study was 844. A design effect of 2 was applied in the sample size calculation.

We implemented a multistage sampling technique in the current study. Altogether, the Gurage zone has 13 woredas and two town administrations. We took six woredas and one town administration randomly by lottery method. We took four and two kebele from each randomly selected woredas and town administration, respectively. We conducted a preliminary assessment to identify eligible women in the selected Kebele with the help of health extension workers (HEW). Then, we allocated the final sample size proportionally for each kebele depending on the number of postpartum women they had. Finally, a simple random sampling technique was used to select 844 postpartum women for this study.



Variables of the study

Immediate postpartum modern family planning utilization was a dependent variable, socio-demographic factors: age, occupation, religion, education, marital status, Obstetric related factors: gravid, parity, birth to the birth interval, the current mode of delivery, discussion with a partner to use immediate postpartum family planning, Health service-related factors: ANC visit, number of ANC visits, location of delivery, FP counseling during delivery and ANC, Availing FP method, and prior FP use, knowledge, attitude, women empowerment status, and household wealth status were independent variables in this study.



Operational definitions and definition of terms


	•IPPFP utilization: In this study, IPPFP utilization was defined as a postpartum woman using any modern postpartum family planning methods [such as progesterone-only pills, intrauterine contraceptive devices, injectable, dual methods, sterilization (permanent family planning method), or implants] within 48 h of delivery, prior to being discharged from the health facility (32, 33).

	•Knowledge of IPPFP- In the present study, knowledge of IPPFP was assessed using 10 questions, requiring participants to respond with either “yes” or “no.” Each correct answer was assigned a value of 1, while incorrect answers received a value of 0. Scores ranged from 0–10, with the mean score used as the cut-off point. Participants were categorized as having good knowledge if their score was equal to or greater than the mean, and as having poor knowledge if their score was below the mean.

	•Attitude towards IPPFP- The attitude toward IPPFP was assessed using 10 attitudinal questions. Participants rated their agreement with statements about FP on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The total possible score ranged from 10–60, with the mean score serving as the cut-off point. A favorable attitude was defined as a score equal to or above the mean, while an unfavorable attitude was indicated by a score below the mean on the 10 attitudinal questions.





Data collection tools and procedure

In the present study, we used pretested and structured instruments for data collection to achieve the study objectives, adapted the tools from the previous research (29, 34), and organized the tools into the following parts: Socio-demographics factors, reproductive histories-related factors, health service-related factors, women empowerment status, household wealth index, knowledge, and attitude-related factors (Supplementary File S2).

To assess women's empowerment status in the current study, we adapted an instrument from EDHS (35) and another relevant research (36). Women's participation in household decision-making, community group membership, access to money, home or land ownership, and educational attainment were all questions that study subjects answered to measure women's empowerment. After adding up the results, the women's empowerment index was divided into three categories: low, moderate, and high. But to make a dichotomous variable, the middle and low classes were combined during the analysis.

In the present study, the households wealth index measuring instrument was developed by Principal Component Analysis (PCA), and it was adopted from the Ethiopian Demographic Health Survey (DHS) (35) and another related study (37). More than twenty household-related variables, including fuel used for cooking, presence of a separate kitchen, land occupancy, wall, roof, and floor material, and other household properties, were included to assess the wealth indexes. We coded all these variables between 0 and 1, and then after variables were entered and analyzed using PCA, those variables having a communality value of greater than 0.5 were used to produce factor scores in this study. Finally, factor scores were summed, and for the analysis, the household's wealth index score was categorized into three categories (poor, medium, and rich).

In the current study, the face validity of the questionnaires was checked by experts with several backgrounds (An assistant professor of maternity and reproductive health nursing, an epidemiologist, and a gynecologist). Before the actual data collection, the questionnaire was translated into Amharic and re-translated to English to check the consistency of the translation. Seven Diploma and three MSC maternity health nurses who have experience in data collection and are fluent in English and local languages (Amharic and Guragigna) were recruited as data collectors and supervisors, respectively.



Data quality management

We provided training (one day theoretical and one day practical) for data collectors and the supervisors regarding the purpose of the study, the benefit of the study, the data collection tools, and procedures, how to approach respondents, and how to maintain confidentiality before the start of data collection to maintain data quality. Supervisors and the principal investigators verified the completeness and consistency of filled questionnaires at the end of each day of data collection. In the present study, the instrument used for data collection was translated into Amharic and re-translated to English to check its consistency, pretested on 5% of the sample size to determine whether the questions were understandable and the language was appropriate before conducting the main study, following the pretest some adjustments were made, including logical ordering and rewriting of difficult-to-understand items, and the time required for data collection estimated. Each questioner was coded with unique identification and entered into Epi Data because Epi Data has a controlling mechanism for error detection. Double data entry was performed by two separate data clerks to check the consistency of data entry. A file containing the data was kept in a safe location where only the principal investigator could access it, and missing values and outliers were examined using simple frequencies and cross-tabulation in the current study.



Data processing and analysis

The principal investigator and supervisors ensured the completeness and consistency of the data, marking the corresponding code numbers on the margins of the questionnaires. For this study, data entry was performed using EpiData version 3, and data analysis was conducted with Statistical Package for Social Science (SPSS) version 26. Descriptive statistics, including frequencies and proportions, were calculated using SPSS's descriptive statistics function. To examine the relationship between immediate postpartum modern family planning use and the independent variables, inferential statistics, such as binary logistic regression with 95% confidence intervals (CI), were applied. In the binary logistic regression model, variables with P-values < 0.25 were included in multivariable logistic regression. A multivariable logistic regression analysis with a backward stepwise variable selection method was conducted to adjust for confounding factors and evaluate the relative influence of independent variables on the overall use of modern family planning immediately after childbirth. In this study, we considered factors associated with IPPFP utilization using a P-value of <0.05 and a 95% confidence interval in the multivariable logistic regression model. None of the independent variables had a variance inflation factor (VIF) greater than 10 (all VIFs were below 3.107), and the model showed a good fit (P-value = 0.127) according to the Multicollinearity test sand the Hosmer and Lemeshow assumption tests.



Ethical considerations

Before starting data collection, ethical clearance was obtained from the institutional review board of the College of Health Science and Medicine, Wolkite University, and an official letter was sent to the Gurage Zone health department to obtain permission. Data collection started after a cooperation letter was written to all districts where the study was conducted. The purpose and significance of the study were explained to the study participants, and they understood the study's objective and signed written informed consent. Before filling out the questionnaire, participants were asked for their voluntary participation, and if they did not want to continue, they were told to withdraw at any time without giving any reason, and all interviews were conducted in a private setting to ensure participant confidentiality.




Results


Sociodemographic characteristics of study participants

Eight hundred thirty-six (836) of the 844 invited immediate postpartum women completed the interview making a response rate of 99.05%. The current study's findings showed that the mean age of the participants was 27.0 years (SD: 5.02), and 306 (36.6%) of them fell into the 25- to 29-year-old range. Regarding the study subjects religion, marital status, and educational status, the current study results indicate that the majority of the study participants were Islam (92.5%), married (97.1%), and had completed the primary (1–8) level. Regarding women's empowerment and household wealth status, the current study demonstrated that less than three-fourths of study subjects were low/moderately empowered, and more than half of the study participants had medium wealth status (Table 1).


TABLE 1 Sociodemographic characteristics of postpartum women in the Gurage Zone, Ethiopia, 2022 (n = 836).

[image: Table showing demographic data with columns for variables, categories, frequency, and percent. Variables include age, marital status, religion, education, occupation, wealth, and women empowerment. Age groups range from under nineteen to thirty-five and above. Marital status includes married, single, and divorced. Religion includes Islam, Orthodox, Protestant, and Catholic. Education ranges from illiterate to college and above. Occupational status types include unemployed, formal, and informal employment. Wealth status is categorized as poor, medium, and rich. Women empowerment is classified as low, moderate, and high empowerment.]



Reproductive history and family planning-related characteristics of study participants

The results showed that three-fourths of the study participants were multigravida and multipara. The results of the current study's findings regarding the study participants' mode of birth and ANC visits revealed that more than half (61.4%) of the study subjects experienced spontaneous delivery, and almost all (97.1%) of the study subjects had a history of ANC visits during a recent pregnancy. Concerning counseling for immediate postpartum family planning, more than half of the study participants received counseling for family planning during ANC visits and delivery (the immediate postpartum period). This study also revealed that Depo-Provera and implants were used by around 50.1% and 36.2%, respectively. Regarding the knowledge and attitude of study subjects towards immediate postpartum family planning, the findings of the present study revealed that more than half of the study subjects (54.2%) and 53.5% had good knowledge and positive attitude towards immediate postpartum family planning, respectively (Table 2).


TABLE 2 Reproductive history and family planning-related characteristics of postpartum women in the Gurage Zone, Ethiopia, 2022 (n = 836).

[image: Table displaying variables related to childbirth and family planning, including gravidity, parity, delivery mode, and counseling. Each variable has categories with corresponding frequency and percentage. Key entries note that 96.3% do not need partner approval for postpartum family planning (PPFP), 97.1% have ANC follow-up, and 52.1% received immediate family planning (FP) counseling during ANC. Most participants showed good knowledge (54.2%) and favorable attitudes (53.5%).]



Utilization of IPPFP level among study participants

Overall, 359 (42.9%) of the study's participants used IPPFPs, with a 95% confidence interval (39.6%–46.3%). Depo-Provera 180 (50.1%) and Implants 130 (36.2%) were the two contraceptive methods most frequently adopted in the immediate postpartum period.



Factors associated with IPPFP utilization

Binary and multivariate logistic regression analyzes were used in the present study to identify factors associated with IPPFP utilization. Each independent variable was separately entered into a binary logistic regression model with 95% CI. The result showed that age, educational status, occupational status, women empowerment status, wealth index, parity, having ANC visits, need partner approval to use IPPFP, attitude towards IPPFP utilization, knowledge towards IPPFP utilization, place of delivery, counseled about FP during ANC visit and delivery was candidate variable for multivariable logistic regression analysis at p-value < 0.25 (Table 3).


TABLE 3 Binary logistic regression results showing factors associated with adoption of immediate postpartum modern family planning method in Gurage Zone, Ethiopia, 2022 (n = 836).

[image: A table displays various factors influencing the use of modern immediate postpartum family planning (IPPFP). It includes variables like age, occupational status, parity, educational status, and more, each with percentages for "No" and "Yes" responses. P-values and COR with confidence intervals are provided for statistical analysis. Significant findings are highlighted in bold, indicating impactful correlations among the variables. The table facilitates evaluating associations between demographic factors and the use of IPPFP.]

Altogether, thirteen variables were entered into the multivariable logistic regression analysis to identify the final factors associated with IPPFP utilization. Backward logistic regression was employed to select variables in the final model. The results showed that women's empowerment level, wealth index, attitude towards IPPFP use, place of delivery, advice about IPPFP during ANC, and immediate delivery (childbirth) were significantly associated with IPPFP use.

In the present study, mothers who attended secondary school (9–12) were nearly two times more [95% CI: 1.03–3.76] likely to utilize immediate postpartum family planning compared with illiterate women. Postpartum women from wealthier families were 2.57 times more [95% CI: 1.44–4.58)] more likely to use immediate postpartum family planning than women from poorer families. Postpartum women who had favorable attitude towards immediate postpartum family planning were 2.65 times more [95% CI: 1.86–3.78] likely to utilize immediate postpartum family planning than women who had unfavorable attitude. Women who have been counseled about FP during immediate postpartum period were 2.51 times more [95% CI: 1.77–3.56)] and during ANC visits were 1.93 times more [95% CI: 1.36–2.76)] likely to utilize immediate postpartum modern family planning method than those who have not been counseled about family planning. Mothers who had given birth in health facility were 2.06 times more likely [95% CI: 1.26–3.38] to utilize immediate postpartum family planning than those who gave birth at home. Regarding women's empowerment, the odds of using modern family planning immediately after childbirth were 4.365 times [95% CI: 2.44–7.82] higher for women with high levels of women's empowerment than their counterparts (Table 4).


TABLE 4 Multivariable logistic regression results showing factors associated with adoption of immediate postpartum modern family planning method in Gurage Zone, Ethiopia, 2022 (n = 836).

[image: Table displaying the use of modern IPPFP (immediate postpartum family planning) across different characteristics with corresponding COR (crude odds ratio) and AOR (adjusted odds ratio) and confidence intervals. Characteristics include wealth status, educational status, women's empowerment, attitude towards IPPFP, place of delivery, counseling at delivery, and counseling during ANC visits. Key findings show that higher wealth, education, empowerment, favorable attitude, health facility delivery, and counseling positively correlate with using IPPFP. Statistically significant results are indicated with asterisks.]




Discussion

The objective of the current study was to determine the prevalence of immediate postpartum modern family planning utilization and its associated factors among postpartum women in Gurage Zone. The results of this study indicated that the prevalence of IPPFP utilization was 359 (42.9%) with a 95% CI (39.6%–46.3%). It also revealed that IPPFP utilization is significantly associated with women's empowerment status, wealth index, place of delivery, attitude towards IPPFP utilization, and counseling about IPPFP during ANC and delivery.

The study revealed that 42.9% of postpartum women utilized modern contraceptives right after the birth of their recent child. This finding is supported by a study conducted in Addis Ababa, Ethiopia (45.5%) (38), as well as research carried out in four regions of Ethiopia (Amhara, Tigray, Oromia, and SNNP), which showed a 39% result (39). The level of immediate postpartum family planning usage we observed is higher than the rates reported in North Shoa, Ethiopia (21.3%) (30), in Konta Special Woreda, Southern Ethiopia (35.2%) (40), Saint Paul Millennium Medical College in Addis Ababa (12.7%) (29), Sidama, Ethiopia (21.6%) (41), Rwanda (28.1%) (42), and western Kenya (35.6%) (34). The higher immediate postpartum modern family planning utilization observed in this study, compared to research conducted in the aforementioned countries, may be due to variations in socio-cultural factors, study settings, and differences in the time periods of the studies. Furthermore, 97.1% of the participants in this study had attended antenatal care (ANC), which may have increased their likelihood of using immediate postpartum contraception.

However, this result is lower than the rates reported in Thailand (73.7%) (43), Jimma town in Western Ethiopia (53.2%) (3), Kenya (50%) (44), South Africa (93.2%) (45), and the United States (49%) (46). The inconsistent findings could be attributed to the presence of contraceptive counseling aimed at promoting the use of contraception right after childbirth. For example, a randomized controlled trial in Thailand examined the effects of immediate postpartum contraceptive counseling on adolescent utilization of long-acting reversible contraceptives. Additionally, the variation in results might stem from differences in the study populations. For instance, a study conducted in Kenya and South Africa focused on HIV-positive women, who were strongly encouraged to use contraceptives to limit childbirth.

The current study's finding showed a statistically significant association between the uptake of IPPFP and family planning counseling. Women who have been counseled about FP during immediate postpartum period and ANC were more likely to utilize immediate postpartum modern family planning method than those who have not been counseled about family planning. This result is supported by various studies conducted in different context, including Kebribeyah town in Eastern Ethiopia, Durame town in Southern Ethiopia, in India, Thailand, West-central Africa and a systematic review and meta-analysis in Ethiopia (43, 47–52). The consistency across these studies suggests that the positive impact of FP counseling is a widespread phenomenon, transcending cultural and geographical differences. Counseling provides women with essential information about their contraceptive options, addressing misconceptions and cultural barriers that may exist. It empowers women to make informed decisions about their reproductive health, ultimately leading to higher adoption rates of contraceptive methods immediately postpartum. Moreover, the consistency of these findings across diverse settings suggests that the relationship between counseling and IPPFP use is not limited to a specific geographic or cultural context. This reinforces the need for health systems to strengthen FP counseling during ANC visits and immediate postpartum period to enhance the uptake of family planning services, thereby contributing to better maternal and child health outcomes.

In the present study mothers who had given birth in health facility were more likely to utilize immediate postpartum family planning than those who gave birth at home. This result is corroborated with another study conducted in Ethiopia (53). The possible justification for this result might be increased access to family planning services and health education and Counseling including family planning options, which increases awareness and likelihood of utilization. Another possible justification might be attributed to the Ethiopian government's recent national policies encouraging the integration of family planning services with maternity and child health (MCH) services may also be a contributing factor, since it ensures a greater uptake among individuals who give birth in a healthcare facility.

In this study, attitudes toward contraceptive use during the immediate postpartum period were linked to actual IPPFP use. Mothers with favorable attitudes toward the IPPFP were more likely to utilize it compared to those with unfavorable attitudes. This finding is consistent with research conducted in North Shoa (30), Kebribeyah town in Eastern Ethiopia (49), and Addis Ababa (29), which demonstrated that mothers with favorable attitudes toward postpartum contraceptive methods were more likely to use it. These results suggest that favorable attitudes toward IPPFP are a precursor to its utilization across different contexts. This highlights the need for strategies aimed at changing societal attitudes toward family planning, particularly postpartum methods, by involving community leaders and influencers to promote positive perceptions and encourage utilization strengthening interventions aimed at improve the utilization. It is important to interpret this finding cautiously, as women who adopted PPFP may have more favorable attitudes on contraception.

Women's empowerment status is significantly associated with the immediate postpartum family planning method adoption. The odds of using modern family planning immediately after childbirth were 4.365 times higher among immediate postpartum women who reported experiencing higher levels of women empowerment than their counterparts. Similarly, a 2016 analysis of the EDHS (35) found that the likelihood of using health services to achieve their reproductive health goals was higher among women who described high female empowerment than those who reported low female empowerment. This result is similar to the study conducted in sub-Saharan Africa (54) and Burkina Faso (55). The possible explanation could be that women who are more empowered may have greater autonomy in making healthcare decisions, including reproductive choices. Additionally, empowered women are more likely to have access to reproductive health education and information, which improves their knowledge of FP availability, advantages, and procedures.

This study discovered that women from wealthier households were more likely to use IPPFP than women from poorer households, and this result is similar to the study conducted in Rwanda (56). The possible justification might be women from wealthier households are more likely to give birth in health facilities where IPPFP services are available, while poorer women may have limited access to institutional delivery and postpartum care. This result suggests that programs should focus on increasing women's and families' economic independence to improve women's use of family planning.



Strengths and limitations of the study

The study employed a community-based cross-sectional design with a large sample size to ensure the reliability and representativeness of the findings. However, there are some limitations to consider. The cross-sectional nature of the data restricts the ability to infer causality between the utilization of immediate postpartum family planning (IPPFP) and its associated factors. Additionally, respondents estimated the time between giving birth to their last child and the initiation of contraceptive use, which may introduce recall bias. Some important factors, such as the combined effects of family planning counseling during antenatal care, labor and delivery, and the postpartum period, were not addressed in this study and should be explored in future research. Furthermore, there may be response bias as a result of social desirability and the dichotomization of variables including attitude and knowledge measuring items using a Likert scale.



Conclusion and recommendation

This study concluded that approximately two in five postpartum women adopted immediate postpartum family planning in this study area. The study further demonstrates that women's empowerment, wealth index, attitudes toward IPPFP utilization, place of delivery and counseling during antenatal care (ANC) and delivery are significantly associated with the utilization of IPPFP. Therefore, health campaigns and educational initiatives aimed to improve attitudes toward IPPFP, emphasizing its benefits for maternal and child health, improving access to healthcare facilities for delivery, strengthen family planning counseling during ANC and delivery, and strengthening efforts aimed at empowering women through education, economic opportunities, and social support systems to encourage family planning uptake, including IPPFP are recommended. Future researchers are recommended to conducted mixed study.
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Background: In Africa, over one-third of women experience multiple abortions, often due to inadequate access to effective modern contraceptives. This highlights a critical gap in understanding the patterns and predictors of post-abortion contraceptive (PAC) use. To address this issue, a systematic review and meta-analysis were conducted to assess the uptake of PAC and associated factors among African women who received abortion services.



Methods: Following the PRISMA guideline, all articles published between January 1, 2015, and December 30, 2023, were systematically retrieved from multiple databases. Articles reporting PAC uptake among African women were included. The pooled prevalence of Post-abortion contraceptive uptake was determined using a random effects model. The variation between the included studies was assessed using a funnel plot and I2 heterogeneity statistics. Sources of heterogeneity: Subgroup analysis was performed by country, publication period, study design, and sub-African region.



Results: From 48 articles, a total of 84,205 women who underwent abortion services were included in the analysis. The pooled prevalence of PAC uptake in Africa was 58.78% (95% CI: 52.36–65.21), with high heterogeneity (I2 = 99.8%, 95% CI: 99.2%-99.9%; P < 0.001). The subgroup analysis revealed variation by country, publication period, and sub-African region. The most widely used contraceptive methods were injectables (30.27%), followed by implants (25.13%), oral contraceptive pills (22.34%), and IUDs (10.47%). Attending formal education (OR = 1.46, 95% CI = 1.03, 2.07), knowing the period of fertility (OR = 1.72, 95% CI = 1.14, 2.59), counseling about contraceptives (OR = 3.40, 95% CI = 1.82, 6.35), not having a desire for pregnancy (OR = 3.08, 95% CI = 1.74, 5.35, 95% CI = 2.55, 7.42), and possessing contraceptive knowledge (OR =  2.30, 95% CI = 1.41, 3.76) had a statistically significant combined effect on PAC uptake in Africa.



Conclusion: The uptake of PAC in Africa stands at 58.78%, which is considered low according to the World Health Organization's recommendation that all women should postpone conception for six months following an abortion. There was also a decline of 20.22% between 2020 and 2023 compared to the pooled uptake between 2015 and 2019. To address this, it is crucial to enhance women's awareness of post-abortion contraception, the conception risks after abortion, and to strengthen client-centered counseling alongside women's education.



Systematic Review Registration: https://www.crd.york.ac.uk/PROSPERO/view/CRD42024505129, PROSPERO CRD42024505129.
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Introduction

Maternal mortality and morbidity remain significant global challenges, despite ongoing efforts to meet Sustainable Development Goal (SDG) target 3.1, which aims to reduce the global maternal mortality ratio to below 70 per 100,000 live births by 2030 (1). In 2020, an estimated 287,000 maternal deaths occurred worldwide. Ninety-five percent of maternal deaths occurred in low- and low-middle-income countries, and more than two-thirds (70%) occurred in sub-Saharan Africa (SSA) (2). Pregnancies ended with unsafe abortion can lead to maternal mortality and morbidity (3). Unsafe abortion is one of the leading causes of maternal mortality worldwide, accounting for over 13% of maternal deaths, which translates to more than 38,900 lives lost annually (4, 5).

Globally, approximately half of all pregnancies are unintended, which results in induced abortion (6); from 2015 to 2019, an estimated 121 million unintended pregnancies and 73.3 million abortions were reported each year (4). Approximately 60% of unintended pregnancies and 30% of all pregnancies result in induced abortion. Furthermore, approximately 45% of all abortions are considered unsafe, with 97% of these unsafe procedures occurring in developing countries and marginalized populations (4, 7, 8). Family planning is an essential maternal and child health service package that has the potential to reduce maternal deaths by 32%, child deaths by 10%, and unwanted pregnancies by 71% (9).

Family planning significantly benefits the health of women, children, and the community at large (10, 11). As a result of modern contraceptives, from 2019 to 2020, a total of 121 million unintended pregnancies, 21 million unsafe abortions, and 125 thousand maternal deaths were averted (12). Failing to use family planning causes unintended pregnancies that result in abortion and abortion-related complications, and death (4).

The provision of post-abortion family planning (PAFP) is one of the essential integrated postabortion care services that significantly contribute to reducing unintended pregnancies, further repeated abortions, and maternal deaths (13). The WHO recommends postponing conception for at least six months after termination of pregnancy, and all women are expected to receive post-abortion contraceptives before leaving health facilities (7). However, research evidence indicates that a significant number of women who received abortion services left the health facility without using any contraceptives, 34.2% in Ethiopia (14), 46% in Kenya (15), and 80% in Tanzania (16). Routine family planning services, such as the PAFP, should be provided for all women regardless of their socio-economic status (9, 17–19).

The WHO (7) and various national abortion guidelines (20–22) have set forth recommendations advocating for the provision of family planning services prior to discharge from healthcare facilities. These recommendations are grounded in the obligation of states to uphold sexual and reproductive health rights, which aim to postpone conception for six months and/or mitigate unintended pregnancies that may lead to repeat abortions (7, 23). Despite various efforts, a significant number of women leave these institutions without accessing essential post-abortion care services. Empirical evidence shows that between 20% and 37% of women undergo subsequent abortions, which can be attributed to the insufficient use of effective modern contraceptive methods following their initial procedure (24–26).

Although there is evidence regarding PAFP uptake at the country (27–29) and sub-continent-level (30, 31) in Africa, there is a notable lack of studies assessing its predictors. Furthermore, up-to-date data are critical for implementing intervention measures to reduce unmet family planning needs. A comprehensive understanding of the prevalence and determinants of PAFP at the continental level can foster a collaborative understanding among international stakeholders and stimulate advocacy for actions. Consequently, this systematic review and meta-analysis sought to evaluate the pooled prevalence of post-abortion contraceptive uptake and the associated predictors among women who have received abortion services in Africa. The insights derived from this research could be instrumental in developing context-specific, women-centered PAFP services for African women. Additionally, the investigation into the unintended pregnancies and the prevalence of abortions reveals that the findings could be substantially mitigate maternal morbidity and mortality within the African continent.



Methods and materials


Study protocol and eligibility

This study aimed to determine the pooled prevalence of post-abortion contraceptive (PAC) uptake and its determinants among women seeking abortion services in Africa through a systematic review and meta-analysis of both published and unpublished studies were performed.

The review included all cross-sectional and cohort studies conducted in various regions of Africa, focusing on the uptake and utilization of post-abortion contraceptives, reported in studies published in English between January 1, 2015, and December 30, 2023. The year 2015 was deliberately chosen as the starting point for the review since it marked the beginning of the implementation of the Sustainable Development Goals (1). The decision to exclude the older studies aimed to focus on the most relevant and current data that accurately reflects contemporary practices and trends, in line with the Sustainable Development Goals. Furthermore, the review excluded articles that had inconsistent outcome measures and/or lacked sufficient outcomes. The review and meta-analysis adhered to the guidelines outlined in the Preferred Reporting Items for Systematic Review and Meta-analysis (PRISMA) reporting checklist (32).



Sources of information and search strategies

We searched several databases, including PubMed, Medline, Researchgate, Africa Journal Online, and Europe PMC, to retrieve relevant findings on post-abortion contraceptive uptake. We used the following mesh terms (“Abortion, Induced”), AND (“Contraceptive Agents”, OR “Family Planning Services”), AND (“Africa”), as well as a combination with specific African countries (Supplementary File S1). Additionally, we utilized Google Scholar to find unpublished articles and materials from the institutional repositories. All the search results were compiled using EndNote citation management software. Articles were last searched on January 01, 2024.



Study selection, data extraction, and quality assurance

Using the EndNote X8 citation manager, duplicated articles were removed. Initially, all the retrieved articles were evaluated against the eligibility criteria by carefully reading the articles’ titles and abstracts. For an article to be considered eligible, its title and abstract had to include the outcome of interest: post-abortion contraceptive uptake, along with subjects involved, which were women who received abortion services, and the study setting, which needed to be in Africa. Articles that met these inclusion criteria based solely on their title or abstract were selected for full document review. Two investigators independently assessed the eligibility of each study. If any discrepancies arose between the two investigators, we discussed the differences and reviewed the full text jointly to reach a consensus. Factors considered during a consensus discussion were alignment with the research question, study design, population, outcomes, and the clarity of reporting. In our evaluation of unpublished literature, we considered several key factors: using a scientific way to determine sample size, the appropriateness of participant selection, the validity and reliability of the survey tool, the mechanisms in place to control for confounding factors and bias, and the ethical acceptability of the studies. These considerations were particularly important given that these articles did not provide evidence of peer review.

The reviewers independently collected the data from all accessible databases and records using a standardised form. During the data extraction, variables such as the author, year of publication, country, study subject, study design, sample population, number of cases (participants with the outcome), prevalence, contraceptive method type, and available predictor variables were captured and recorded using Microsoft Excel 2016 (Supplementary File S2). The overall process of study identification, screening, and selection process is presented using the 2020 updated PRISMA flow diagram (Figure 1).


[image: Flowchart titled "Identification of studies via databases and registers" detailing a study selection process. It begins with 1,562 records identified, 153 removed as duplicates, and 1,409 screened. Of these, 1,332 were excluded. 77 reports were sought; 15 were not retrieved. 62 were assessed, with 10 excluded for inconsistent outcomes, 4 for irrelevant participants, and 3 for unclear diagnostic methods. Ultimately, 48 studies were included in the review.]
FIGURE 1
PRISMA flow diagram of the studies included in the systematic review and meta-analysis (32).




Measurement of the outcome

The first outcome variable of this study, the pooled prevalence of post-abortion contraceptive uptake in Africa, was calculated by dividing the total number of women who use modern contraceptives by the total number of women who received post-abortion services in the included studies (sample size) multiplied by 100. The second outcome variable of this study was the determinants of post-abortion contraceptive use in Africa, which were measured using an adjusted odds ratio. A separate met-analysis for each determinats of PAFP uptake was done using a subset of studies that reported adjusted odd ratios (AORs). A minimum of two studies was required for inclusion in each analysis. Data for each potential determinant factor was extracted in a two-by-two format in the Excel spreadsheet, and then the adjusted odds ratio was calculated for each factor. The potential determinant factors included in the analysis were residence (rural, urban), educational status (not attend formal education, attend formal education), marital status (in-union, not in-union), the desire of pregnancy (had pregnancy desire, had not pregnancy desire), knew of the fertile period (yes, no), post-abortion contraceptive counseling (yes, no), had a history of abortion (yes, no), trimester of abortion [first (<12 wks), second (>12 wks of gestation)], history of contraceptive use (yes, no), had contraceptive knowledge (yes, no), and gravidity (primigravida, multigravida).



Data synthesis and statistical analysis

The data were imported into Stata version 15.1 from a Microsoft Excel sheet for analysis. The outcome variable, post-abortion contraceptive uptake, was calculated by dividing the number of women who use modern contraceptives by the total number of women who received post-abortion services, multiplied by 100. The pooled prevalence of post-abortion contraceptive uptake with a 95% confidence interval (95% CI) was determined using a random effects model.

The heterogeneity among the included studies was examined using I2 statistics. Heterogeneity was considered to exist when the P-value of I2 was less than 0.05. I2 statistics of 25, 50, and 75% represented low, moderate, and high heterogeneity, respectively (33). An Egger regression asymmetry test for meta-analysis was used to assess publication bias. A P-value <0.05 indicated the presence of publication bias.

Sub-group analysis and meta-regression were performed to verify the sources of heterogeneity. Additionally, a sensitivity analysis was carried out to ensure the robustness of the result and to check the influence of individual studies. To examine the influence of a single study, a pooled effect of PAC use with a 95% CI was calculated, leaving one study at a time. Meta-regression analysis was done to identify factors associated with the pooled effect of PAC uptake. The adjusted odds ratio with 95% CI was reported to show the strength of the association. Variables with a P-value <0.05 were considered statistically significant, highlighting their potential influence on PAC utilization.




Results

Initially, a total of 1,562 articles were identified from different electronic databases, 153 of which were removed due to duplication. After screening the articles by title and abstract, 77 articles were selected for full-text retrieval. Fifteen additional articles were removed due to a lack of full-text articles or because they were published in languages other than English. Finally, of the 62 retrieved full-text articles, 48 articles were included in the analysis (Figure 1).


Characteristics of the included studies

A total of 48 full-length articles published between January 1, 2015, and December 30, 2023, were included in this systematic review and meta-analysis. These articles originated from different countries, with a notable majority from Ethiopia (21 studies) and Ghana (6 studies). In terms of subregions, East Africa accounted for the highest number, with a total of 34 studies. The analysis encompassed data from 84,205 women who received postabortion care. On average, 1,754 women were included in each study, with sample sizes varying from 118 participants in Ethiopia to 29,056 in Ghana. Furthermore, 94% of the studies employed a cross-sectional design (Table 1).


TABLE 1 Characteristics of the 48 studies included in the systematic review and meta-analysis to estimate the pooled prevalence of postabortion contraceptive use in Africa.

[image: A table listing studies on the use of post-abortion care (PAC) among women across various African countries. Columns include serial number, first author with year, country, study design, sample size, and number of women using PAC. Countries like Ethiopia, Ghana, and Kenya are featured with various sample sizes, showing a range of PAC usage from hundreds to thousands. Study designs are mostly cross-sectional, with one prospective follow-up and one quasi-experimental study highlighted.]



Post-abortion contraceptive uptake in Africa

In this systematic review encompassing 48 studies, the proportion of women using post-abortion contraceptives (PAC) varies significantly, with rates ranging from 6.92% in Ghana (48) to 91.08% in urban Guinea (58). The pooled prevalence of PAC uptake was found to be 58.78% (95% CI: 52.36–65.21). The I2 statistics indicated substantial heterogeneity (I2 = 99.8%, 95% CI: 99.2%–99.9%; P < 0.001) (Figure 2) Cochran's Q statistic was 20,014.24, with a p-value < 0.001, and the overall effect test yielded a z of 17.930 (p < 0.001). Consequently, subgroup analysis based on country, study design, sample size, and sub-region within Africa was performed to identify the sources of heterogeneity.


[image: Forest plot displaying the effect sizes with 95% confidence intervals for multiple studies listed by the first author's name and publication year. Each study is represented by a square, with the size indicating the weight and horizontal lines showing confidence intervals. The overall effect is shown at the bottom as a blue diamond, representing a pooled estimate with its confidence interval. The red vertical line indicates a reference value at 50.]
FIGURE 2
The pooled prevalence of postabortion contraceptive use in Africa.




Sub-group analysis

The subgroup analysis was performed using the following variables: country, sub-African regions, publication period, and sample size. According to the subgroup analysis by country, the highest prevalence of post-abortion contraceptive uptake (85.96%) was in Somalia, followed by 81.98% in Guinea, while the lowest was 7.72% in South Sudan, followed by 20.71% in Sudan. The country-level I2 statistics revealed heterogeneity between studies from the same countries (p < 0.001). On the other hand, the subgroup analysis of the Sub-African region showed the highest post-abortion contraceptive uptake in the southern African region (62.23%, 95% CI: 38.01–86.46) and the lowest in the West African region (51.48%, 95% CI: 32.35–70.61). However, a significant difference was not observed between the sub-African region. Regarding the sample size, heterogeneity was not observed among the three groups of samples: samples below or equal to 400, 400–1,000, or more than 1,000 (p = 0.250). However, there was heterogeneity within the groups in each sample (Table 2).


TABLE 2 Subgroup analysis of postabortion contraceptive use in Africa.

[image: A table presents statistical data on various subgroups, including by country, Sub-African region, sample size, and publication period. Columns detail the number of included studies, total sample size, prevalence with confidence intervals, and heterogeneity statistics such as Cochran’s Q, I², and P value. Each section provides specific prevalence percentages and heterogeneity values, highlighting discrepancies across different groups and time periods. The data reflects significant heterogeneity in many cases, with P values often less than 0.001, indicating statistical significance.]



Publication bias

The funnel plot (Figure 3) and bias coefficient (Egger's test; b = −0.096, 95% CI = 0.372–0.180, P = 0.489) for studies published on contraceptive uptake among post-abortion women in Africa indicated no publication bias or small study effect present (Figure 3).


[image: Funnel plot (Panel A) displays data points arranged symmetrically around the vertical line with pseudo 95 percent confidence limits. Regression plot (Panel B) shows a positive correlation between precision and standardized normal deviate (SND) of the effect estimate, with data points clustered along the regression line. Legend indicates study points, regression line, and ninety-five percent confidence interval for intercept.]
FIGURE 3
Funnel plot (A) and Egger's publication bias plot (B) of the logit event rate postabortion contraceptive uptake in Africa.




Sensitivity analysis

To further investigate the sources of heterogeneity in the pooled prevalence of post-abortion contraceptive use in Africa and to ensure its robustness, we execute a sensitivity analysis. According to the sensitivity analysis result, post-abortion contraceptive uptake in Africa varied between 59.92% following the removal of Kayi EA., et al. (2021) (48) and 58.09% following the removal of Millimouno TM, et al. (2019) (58). Based on this analysis, the pooled prevalence of PAC uptake was robust and had no strong evidence that showed a single study influence (Table 3).


TABLE 3 Sensitivity analysis of pooled prevalence postabortion contraceptive use with a 95% in Africa for a single study was omitted.

[image: A table listing omitted studies with their estimates and 95% confidence intervals. The studies are identified by author names and publication years ranging from 2015 to 2023. Estimates vary from 58.09 to 59.88, with confidence intervals showing the range of estimates.]



Types of post-abortion contraceptive use

Of a total of 48 studies, 28 (58.3%) examined the types of modern contraceptives that women received after undergoing an abortion. The pooled prevalence of post-abortion modern contraceptive uptake in these studies was 62.01%. Among the participants, 32, 705 (38.84%) received short-acting modern contraceptive methods, while 19,510 (23.17%) received long-acting modern contraceptive methods. Notably, more than half of the post-abortion contraceptive users received injectables, 16,892(20.06%) or implants, 14,113 (16.76%) (Table 4).


TABLE 4 Pooled prevalence of postabortion contraceptive use by method type in Africa.

[image: Table detailing types of postabortion contraceptives with pooled prevalence and I-squared values. Sort-acting methods include injectables, pills, condoms, and others, with pooled prevalence of 38.84%. Long-acting methods include implants, IUDs, and sterilization, with pooled prevalence of 23.17%. I-squared values indicate heterogeneity levels.]



Factors associated with post-abortion contraceptive uptake

The meta-analysis was performed on 29 of the included articles and included 11 identified potential predictor variables. The findings revealed that women who attended formal education (OR = 1.46, 95% CI = 1.03, 2.07), were married and/or in union (OR = 1.48, 95% CI = 1.01, 2.18), had awareness the period of fertility (OR = 1.72, 95% CI = 1.14, 2.59), were counseled about contraceptives (OR = 3.40, 95% CI = 1.82, 6.35), did not desire to become pregnant (OR = 3.08, 95% CI = 1.74, 5.44), had a history of contraceptive use (R = 4.35, 95% CI = 2.55, 7.42), and had contraceptive knowledge (OR = 2.30, 95% CI = 1.41, 3.76) had a statistically significant combined effect on post-abortion contraceptive uptake, with an overall effect of P < 0.05. However, residence, history of abortion, trimester of current abortion, and gravidity did not have significant combined effects on postabortion contraceptive use (Table 5).


TABLE 5 Factors associated with postabortion contraceptive use in Africa.

[image: A table detailing various variables related to Post-abortion Family Planning (PAFP) use. It includes categories for residence, marital status, education, knowledge of fertile period, contraceptive counseling, pregnancy desire, abortion history, contraceptive use history, gravidity, trimester of current abortion, and contraceptive knowledge. Each category lists numbers and percentages for those using and not using PAFP, Adjusted Odds Ratio (AOR) with confidence intervals, overall effect p-values, number of studies, and references classified by significance levels. Data reflects relationships between these variables and PAFP use.]




Discussion

Africa is a continent that has a high number of the least safe abortion service categories (78) and low accessibility and quality of family planning programs (79, 80). The provision of post-abortion contraceptive services is among the comprehensive abortion care packages that help to improve the health and well-being of women and reduce the repeated burden of abortion and related complications. To the best of the authors' knowledge, this study is the first to assess the predictors of postabortion contraceptives in Africa.

In this systematic review, 58.78% (95% CI: 52.36–65.21) of post-abortion contraceptive uptake was reported, which suggests that a potentially high impact could be expected on the risk of unintended pregnancy that will cause recurrent abortion. A similar finding was reported in a systematic review performed in Eastern Africa (67.86, 95% CI: 63.59, 72.12) (30) and Ethiopia (63.64%, 95% CI: 57.75–69.53) (29). However, the current finding was lower than that of a study performed in India (81%) (81), Nepal (79%) (82), the pooled prevalence of eight low-income countries (73%) (83), and 10 sub-Saharan and Asian countries (77%) (31). The possible reasons might be differences in the accessibility and quality of comprehensive post-abortion care services, women's knowledge of contraceptives, and women's desire for childbirth. The women's level of awareness of the fertile period, previous exposure to any contraceptive method, and current marital status might also contribute to the aforementioned differences.

According to our subgroup analysis, the lowest post-abortion contraceptive uptake was reported in South Sudan (7.7%) and Sudan (20.7%), and the highest was reported in Somalia (86%) and Guinea (82%). The reason for this great disparity in post-abortion contraceptive uptake between different countries could be the difference in national abortion and contraceptive strategies. The population culture, religion, population policy, and population stability of each country also have impacts on these differences.

According to the publication period, articles published before 2020 had a higher pooled prevalence of post-abortion contraceptive uptake (70.19%) than did articles published after 2020 (49.97%). A possible reason might be the influence of COVID-19. In the era of COVID-19, most health systems became fragile, and most routine health services were interrupted; the provision of contraceptive services was affected by the COVID-19 pandemic (84). One study revealed that at the time of the COVID-19 lockdown, women's access to contraception decreased from 70% to 60% (85). Moreover, the changing focus of the government health system and nongovernmental organizations in addressing the newly emerging and re-emerging diseases and other primary health care activities makes the provision of postabortion family planning services more challenging (86, 87).

Approximately two-thirds (64.10%, 95% CI: 53.56–74.65) of the post-abortion contraceptive acceptors used short-acting contraceptives. Among the specific contraceptive methods used, the most widely used contraceptive methods were injectables (30.27%, 95% CI: 18.96–41.57), followed by implants (25.13%, 95% CI: 16.75–33.51), oral contraceptive pills (22.34%, 95% CI: 16.76–27.92), IUDs (10.47%, 95% CI: 7.17–13.77), and male condoms (6.78%, 95% CI: 3.00–10.55%). Sterilization was the least used contraceptive method; only 0.34% of women used it. These findings are similar to those of studies performed in Nepal, East Africa, and developing countries (30, 82, 83). However, the current findings were different from those of a study performed in Atlanta, USA; 56% of post-abortion women used IUDs, implants, or sterilization (88). In a study done in China, approximately half of the participants used long-acting post-abortion contraceptives, and the three most utilized types of contraceptives were condoms (41.3%), IUDs (40.3%), and sterilization (9.2%) (89). This difference might be due to differences in participants' knowledge of effective and safe contraceptives, the quality of counseling, or the availability of different contraceptive methods. Most women in developing countries, including Africa, face many challenges in using the most preferred contraceptive method; inadequate trained providers, limited contraceptive method mix availability, and stockouts are among them (86, 90). In addition, participants' myths and misconceptions about each contraceptive method type and provider attitude and skill in delivering the service would have an impact on the aforementioned differences.

According to the results of this systematic review and meta-analysis, women who attended formal education had greater odds of using post-partum contraceptives than women who did not. These findings were supported by other studies (91–94). This might be because education has the power to increase women's contraceptive knowledge and attitudes (95). On the other hand, contraceptive knowledge and attitudes have an impact on the use of postabortion contraceptives. In this study, women who had contraceptive knowledge had higher odds of using post-abortion contraceptives. Other previous studies performed in the USA, China, and Singapore also supported these findings (96–98).

Like in other previous studies (29, 30, 99–101), the pooled odds ratio of post-abortion contraceptive uptake was greater among women who received post-abortion contraceptive counseling than among those who did not receive it. This is because counseling has the power to change the behavior of individuals by addressing the unique perceptions and attitudes of women through the use of person-centered, well-structured counseling approaches (100, 102, 103). Postabortion contraceptive counseling can enable women to make informed decisions about their fertility. In addition, counseling can enable women to understand the period of fertility (a period at risk for conception) (104). In this study, women who were aware of the fertility period had higher pooled odds of using postabortion contraceptives than women who were not aware of this period.

In this study, a history of contraceptive use was positively associated with post-abortion contraceptive use. These findings are supported by previous studies performed in Eastern Africa, Pakistan, and Nepal, as well as a systematic review performed in Ethiopia (29, 30, 101, 105). As a result of being exposed to family planning services, women would develop a positive lived experience with different contraceptives, and they are less affected by different contraceptive myths and misconceptions. A study in Nigeria revealed that women with lower misconception scores were significantly more likely to use modern contraceptives (106, 107). Moreover, women who have a history of contraceptive use have better information about the service than women who do not; this might have a positive effect on the use of current postabortion contraceptives. A study performed in Colombia reported a history of contraceptive use as an enabler of current contraceptive use (108).

The desire for pregnancy is another important variable that is significantly associated with postabortion contraceptive uptake; the pooled odds ratio of post-abortion contraceptive uptake was greater among women who did not desire pregnancy than among their counterparts. This was similar to the findings of a study performed in China (98). However, in a study performed in Brazil, planning of pregnancy and fertility desire were not significantly associated with postabortion contraceptive uptake (104).



Limitations of the study

This systematic review and meta-analysis have some limitations; the study didn't report the pooled prevalence of post-abortion contraceptive uptake among women who had a demand for contraceptives separately due to the unavailability of clearly stated data from the included studies. Additionally, many of the included studies were cross-sectional, which restricts the ability to infer cause-and-effect relationships due to the simultaneous measurement of exposure and outcome. While the application of the random effect model is appropriate for accounting for study variability, this approach can lead to wide confidence intervals and may not fully address the underlying sources of heterogeneity. Consequently, the pooled prevalence estimate should be interpreted considering these methodological constraints.



Conclusion

Post-abortion contraceptive uptake in Africa is low; among five women, two leave the facility without modern contraceptives. Even this figure reaches 50% or more in studies published after 2020. The main predictors identified for post-abortion contraceptive uptake were attending formal education, marital status, knowledge of the fertility period, post-abortion contraceptive counseling, history of contraceptive use, desire for pregnancy, and contraceptive knowledge. Therefore, efforts should be made to strengthen post-abortion counseling, women's education, and awareness creation about the period of fertility and contraceptives. Moreover, strengthening awareness creation programs for post-abortion women to postpone the desire for pregnancy at least six months after termination of pregnancy is paramount to reduce the cycling of abortion. These findings might also provide useful information for policymakers and programmers in developing policy briefs and evidence-based intervention modalities to improve post-abortion contraceptive use in low-income countries.
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1

20-24
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43 (48.3%) 46 (51.7%)
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1

Formal Employment
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Informal Employment
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1.639 (1.203, 2.232)

Needs partner approval to use PPFP

No

26 (83.9%) 5 (16.1%)

1
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4.082 (155, 10.74)
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Primipara
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399 (62.1%) 243 (37.9%)
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Place of delivery
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1

Wealth status

Poor
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Collage and above
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ANC visits

No

18 (66.7%) 9 (33.3%)

Yes
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Women empowerment
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Knowledge about IPPFP

Poor knowledge 271 (56.8%) 206 (43.2%)

Good knowledge 112 (31.2%) 247 (68.8%) 2,901 (2,176, 3.868)
Attitude about IPPFP

Non Favorable 277 (71.2%) 112 (28.8%) 1
Favorable 200 (44.7%) 247 (55.3%) 3.054 (2290, 4.074)
Counseled about FP at i period

No | 353 (69.2%) [ 157 (30.8%) 1
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Characteristics Use modern IPPFP COR (95% Cl) AOR (95% ClI)
No (%) Yes (%)

Wealth status

Poor 126 (70.4%) 53 (29.6%) il 1
Medium 258 (58.0%) 187 (42.0%) 172 (119, 2.50)* 144 (0.86, 2.39)
Rich 93 (43.9%) 119 (56.1%) 3042 (199, 4.63) 2570 (144, 4.58)"

Educational status
literate 75 (75.8%) 24 (24.2%) 1 1

| 196 (59.4%) 134 (40.6%) - 2,136 (128, 3.56)" 129 (705, 2.36)
Secondary (9-12) 129 (50.2%) 128 (49.8%) 3.10 (1.84, 5.22)"* 1.97 (1.03, 3.76)*
Collage and above 77 (51.3%) 73 (48.7%) 2.96 (169, 5.19)* 491 (22, 1.08)

Primary (1-8)

Women
Low/moderate 390 (64.0%) 219 (36.0%) 1 1
High 87 (38.3%) 140 (61.7%) 2.87 (2,09, 3.93) 437 (244, 7.82)"

Attitude toward IPPFP
Non Favorable 277 (71.2%) 112 (288%) 1 1
Favorable 200 (44.7%) 247 (55.3%) 3.05 (229, 4.07)" 2.65 (186, 3.78)""

Place of delivery

Home | 84 (70.6%) | 35 (29.4%) | 1 | 1

Health facility [ 393 (548%) | 324 (5.2%) [ 198 (1,30, 3.01) [ 206 (126, 3.38)"
Counseled at (i i delivery

No 353 (69.2%) 157 (30.8%) 1 1

Yes [ 124 (38.0%) [ 202 (620%) | 366 (2.74, 491) [ 251 (177, 356)"
Counseled about IPPFP during ANC visits

No [ 259 (66.2%) [ 132 (33.8%) [ 1 [ 1

Yes [ 204 (48.0%) [ 21 (520%) | 213 (160, 282 [ 1.93 (136, 276"

1= Reference category, COR, crude odds ratio; AOR, adjusted odds ratio.
“Statistically significant at p < 0.05.
“Statistically significant at p < 0.001
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Case report forms (CRF) data stating “NO” but interviewer-administered questionnaire (IAQ) data stating “YES” for removals and
expulsions

Study Visit Study Group

Group A n=180 Group B n=240
Ring Visit 1

4 discrepancies | All follow-up questions are answered in the AQ | 2 discrepancies |  All follow-up questions are answered in the IAQ

1 discrepancy IAQ mentions flushed down toilet
5

Ring Visit 2

2 discrepancies All follow-up questions are answered in the AQ In a dirty place

1 discrepancy She came to the clinic with the ring In the toilet

1 discrepancy IAQ mentions flushed down toilet
4

IAQ mentions flushed down toilet

2 discrepancies All follow-up questions are answered in the IAQ 4 discrepancies IAQ mentions flushed down toilet

4 discrepancies 1AQ mentions flushed down toilet
6 4
15 discrepant results (8.33%) 10 discrepant results (4.17%) *same participant had 2

Total 25 results (5.95%)

IAQ data stating “NO” but ballot box stating “YES” for Expulsions and/or removals longer than 3 h
Study Visit Study Group

Group A&B n=120
Last Ring Visit 26 vs. 33

Total 7 discrepant results (5.83%)

Bold values show the total amount of discrepant results between CRF and IAQ for all study participants across the whole study duration n=25 (5.95%). The total amount of
discraisant resuits batwesn LAG and Baliot bos for all study parficiants acnss the whole sty diration:
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area women who had never had sex and pregnant
women were excluded from the study
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Adherence categories

Monthly ring adherence

Self-reported ring adherence by study group and by visit based on duration (in
hours) that the ring was out of the vagina.

Perfect adherence

Ring never out

High adherence

Ring out<1h

Mid-high Adherence

Ring out between 1 and 3 h

Mid-low Adherence

Ring out between 3 and 12h

Low adherence

Ring out between 12 and 24 h

Non-adherent

Ring out >24 H

Monthly ring adherence
(montgomery)

Self reported ring adherence by study group and by visit based on the
proportion (percentage) of whole or partial days (12 h or more) that the
participants wore the ring by dividing the number of days that the ring was
worn by the number of days that the ring should have been worn since the last
regular scheduled visit.

Perfect adherence

Ring inserted 100% of 21 days

Ring inserted > or equal to 80%
of 21 days

Ring inserted < 80% of 21 days
Ring inserted < 50% of 21 days

Cumaulative ring
adherence

Cumulative ring
adherence (montgomery)

For the cumulative adherence categorisation, this was done by adding all
durations the ring was out during the study to arrive at an overall duration that
the ring was out (in hours).

For the Montgomery cumulative adherence categorisation, this was done by
dividing the number of days that the ring was worn across the duration of the
study by the number of days that the ring should have been worn during the
study.
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Baseline characteristics

Age in years: (median; IQR)

All participants

(N=120)
28 (26; 31.9)

Intermittent use

(N=60)
28 (25.5; 31)

Continuous use

(N=60)
28.5 (26; 32)

No schooling

15 (12.5)

9 (150)

6(10.0)

Primary school not completed

36 (30.0)

15 (25.0)

21 (35.0)

Primary school completed

44 (36.7)

24 (40.0)

20 (333)

Secondary school not completed

17 (14.2)

8(133)

9 (15.0)

Secondary school completed

4(33)

2(33)

2(33)

More than secondary school

4(33)

2(33)

2(33)

Age of first intercourse in years: (median; IQR)

18 (157-21.1)

18 (155-20.8)

185 (15.8-21.4)

Marital status/home situation: n (%)

Married

73 (60.8)

37 (61.7)

36 (60.0)

Not married, regular sex partner, living together

32 (26.7)

16 (26.7)

16 (26.7)

Not married, regular sex partner but ot living together

15 (12.5)

7 (11.7)

8(133)

Contraception history: n (%)

None

41 (34.2)

19 (31.7)

22 (36.7)

Hormonal

79 (65.8)

41 (68.3)

38 (633)

D!

1(0:83)

1(1.7)

0(0)

Injectables”
Pills’

59 (49.2)
29 242)

32(53.3)
11183

27 (45.0)
18 (30.0)

‘Condom use at last sex act: n (%)

46 (38.3)

23 (383)

23 (383)

Any vaginal deliveries: n (%)

106 (88.3)

55 (91.7)

51 (85.0)

Any C-sections: n (%)

17 (14.2)

6 (10.0)

11.(183)

Ever anal sex: 7 (%)

1(08)

1(17)

0(0)

Ever sex during menses: n (%)

18 (15.0)

5(83)

13 (217)

Ever transactional sex: n (%)

9(7.5)

5(8.3)

4(67)

Worried about getting HIV: 1 (%)

Very worried

25 (20.8)

11 (18.3)

14 (233)

A little worried

41 (342)

21 (35.0)

20 (333)

Income

Own income: n (%)

71 (59.2)

37 (61.6)

34 (56.7)

Average weekly income in Rwandese Francs

20,685

16.828 RwF

24413 RwF
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Cumulative number of hours during
the study”
Study group

Participants

the study

Cumulative number of days during

Participants

Inter. use Cont.use | Study Group Inter. Use

(n=60) (n=60) (n=60)
Perfect adherence (Ring never out) 37(617%) | 32(543%) | Perfect adherence (ring inserted 100% of days) | 37 (617%) | 32 (533%)
High adherence (Ring out< 1 h) 3(50%) 9(153%) | Ring inserted 80-99% of days 19 317%) | 26 (434%)
Mid-High adherence (Ring out between 1 and 3 h) | 6 (10.0%) 4 (6.8%) Ring inserted 50-79% of days 0 0
Mid-Low adherence (Ring out between 3 and 121h) | 7 (11.7%) 6 (10.2%)
Low adherence (Ring out between 12 and 24 h) 2(3.3%) 3 (5.1%) Non-adherent (ring inserted 0-49% of days) 4° (6.6%) 2° (3.3%)
Non-adherent (Ring out >24 h) 5° (8.3%) 6° (8.5%)

*Study duration = 3 x 21 days (63 days) for the continuous use group and 4 x 21 days (84 days) for the intermittent use group.

>4 unknown for the intermittent use group, 1 unknown for the continuous use group.
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On a scale from 0 to 10 (0 being not adherent, 10 being perfectly adherent) how would you rate your adherence to
the use of the contraceptive vaginal ring since your last visit?
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Types of postabortion
contraceptives

Sort-acting

] 38.84 (3082, 4686 | 99.8%, P <0.001

I-squared

Injectable

99.8%, P <0.001

Pills

97.9%, P<0.001
Condom 97.5%, P<0.001
Others 98.5%, P<0.001

Long-acting

23.17 (1448, 31.86) | 99.8%, p < 0.001

Implants

99.7%, P<0.001

Intra-Uterine Devices (IUDs)

97.9%, p <0.001

Sterilization

0.00%, P=1.00
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Variables

Residence (n =

PAFP use | AOR (95% CI)

Yes, n| No, n

(%) | (%)

Rural

1.00

Urban

1.44 (081, 2.55)

Overall
effect
(P-value)

Number of
studies

References
(p<0.05)

References
(p>0.05)

(37, 54, 55, 61, 66)

Marital status (n = 10,067)
In-union

1.48 (101, 2.18)

Not in Union

1

(37, 40-44, 51, 54, 60, 61,
63, 65, 66, 70, 71, 76, 77)

(38, 55, 67, 68)

Attend formal education
(n=13,456)

Yes
No

1.46 (1.03, 2.07)
1

(40, 45, 49, 65)

(39, 41, 43, 54, 55, 66,
68, 70, 76, 77)

Knowing fertile period (n =3,848)

Yes

1.72 (114, 2.59)

No

1

Counseled about contraceptives
(n=6,627)

Yes

3.40 (1.82, 6.35)

No

1

(28, 35, 36, 38-40, 42, 43,
45, 60, 65, 68, 70, 73, 77)

Have pregnancy desire (n = 1,951)

Yes

1

No

3.08 (1.74, 5.44)

(40, 41, 73)

(3, 61)

Have abortion history (n=5,191)

Yes

1.14 (0.71, 1.82)

No

1

(35, 40-42, 45, 64, 68, 70)

(43, 44, 55, 61, 66, 67)

Have a history of contraceptive use
(n=3878)

Yes

435 (255, 742)

No

1

(36, 40-43, 60, 61, 65, 71)

(37, 51, 68)

Gravidity (= 7,990)

Primi gravida

1.00 (061, 1.63)

Multi Gravida

i

(41, 42, 49, 55, 63, 64)

Trimester of current abortion
(n=32,927)

Ist (<12 weeks)

121 (0.87, 1.67)

2nd (>12 weeks)

1

(44, 49, 61, 74)

(38, 43, 51, 55)

Have contraceptive knowledge
(n=3241)

Yes

230 (1.41, 3.76)

No

1

(35, 36, 38, 41-43)

(39, 67, 68)
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« Synthetic oestrogen (21).

+ ERa selective agonist (22).

« Decreases luteinizing hormone to reduce endometrial vascularization.

+ Diminishes gonadotrophic hormone to prevent ovulation.

« Long duration of action (23).

+ Acceptable oral bioavailability (38%-48%) (21, 24).

« Binds significantly to plasma proteins (98.3%-98.5%) (23).

« Stronger effect than natural E2 on hepatic metabolism including liver protein synthesis (25).

« Half-life (oral) ~ 24h (26) (~ 5-30 h) (20).

« Increased resistance to metabolism that implies high risk of thromboembolic events (27-29).

« The contribution of EE to total estrogenic load in the environment from all sources (including other human pharmaceutical
oestrogens, endogenous oestrogens, natural environmental oestrogens, and industrial chemicals), while highly uncertain and
variable, appears to be relatively low overall (30).

« EE is more persistent in the environment than natural oestrogens and may be a greater cause for environmental concern (31).

« Natural oestrogen (20, 32).

+ ERo and ERB agonist with approximately equal affinity (22) although slightly higher affinity for ER8 (20).

« Decreases luteinizing hormone to reduce endometrial vascularization (20).

« Diminishes gonadotrophic hormone to prevent ovulation (20).

+ Regulates blood pressure, stimulates endothelial healing and re-endothelialisation, prevents coronary vasospasm caused by
endothelial dysfunction, and favours angiogenesis (28, 33).

+ Low oral bioavailability (2%-10%) (32).

« Micronization and esterification needed to enhance oral bioavailability (24, 34).

« E2 valerate is the synthetic valerate ester of E2 (35).

« Binds significantly to plasma proteins (>95%) (32).

« Half-life (oral) ~ 12 h-20 h (20, 32).

« Half-life of E2 in the environment is short and can be biodegraded relatively rapidly (31).

« Native, human-specific oestrogen, produced predominately by the foetal liver during pregnancy only (28, 36, 37).

« Native Estrogen with Selective Activity in Tissues (NEST) with distinctive vascular and metabolic effects (28, 36).

« Activates the nuclear ERo. but antagonizes/agonizes (mixed) the membrane ERa. (28).

« High oral bioavailability (70%) (28, 38, 39).

« High ER specificity diminishes the risk of effects on off-target tissues (36).

« Limited impact on the liver: limited impact on the production of liver proteins (36).

« Low impact on normal and malignant breast tissue, on haemostasis parameters, coagulation factors, coagulation inhibitors,
fibrinolysis, angiotensinogen, triglycerides, and cholesterol, and bone and insulin-like growth parameters (28, 36, 40, 41).

+ Binds moderately to plasma proteins (<50%); minimal binding to SHBG (36).

« Half-life (oral) ~ 28 h (20, 36).

« Predicted environmental exposure to E4 will not affect the aquatic ecosystem (37).

EE. ethinylestradiol: E2, oestradiol: E4, oestetrol: ER, estrogen receptor: SHBG, sex hormone binding globulin.
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Target tissue (receptors
involved)

Adipose tissue (ERa; ERB)
(49, 50)

Actions of oestrogens

« Adipogenesis
Adipose tissue metabolism

ERa inhibition
Prevents weight gain and steatosis (animal finding)
Enhances energy expenditure (animal finding) (51)

Bone (ERa; ERB) (49, 50, 52)

« Bone turnover, growth
Osteoporosis prevention

Dose-related decrease of biomarkers of osteocalcin, bone
resorption, and bone formation (50, 53)

Brain (ERo; ERB) (49, 54)

Neuroprotection

Pain sensitivity

Inhibition of inflammation
Memory

ERo activation (49)

Breast (ERo; ERB) (49, 55)

Tissue (normal and neoplastic)
proliferation

Inhibition
Antiestrogenic effects on breast cancer cells (55)

Heart (ERa; ERB) (49)

Cardio-protection

ERo activation (36)

Liver (ERa) (56)

Cholesterol production
Clotting factors production

Minimal effect

Minimal interference with liver cells and drug metabolism
(57)

Minimal impact on SBHG, coagulation factors, and
triglycerides (58)

Ovaries (ERo; ERB) (49, 54,
59)

Follicle growth

Inhibition
Prevents ovulation (59)

Uterus (ERa) (60, 61)

Endometrial proliferation

ERo activation (61)

Vascular system (ERo; ERB)
(28, 49)

Vasodilation
Atherosclerosis prevention

ERo activation (28, 49)

E4, estetrol: ERa, oestrogen receptor alpha:

ERR, oestrogen receptor beta: SBHG, sex hormone binding globulin.
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Panel discussion summary remarks

« Progestin primarily drives contraceptive effects in COCs by
preventing ovulation.

+ Oestrogen in COCs enhances progestin’s effects, stabilizing the
endometrium and decreasing the likelihood of irregular bleeding.

+ COCs with an adequate dose of oestrogen offer consistent,
regular bleeding patterns, improving user acceptability.

« Reliable bleeding patterns are crucial in contraception, as
irregular bleeding often leads to discontinuation.

« Comparing trial results can be challenging due to differing
definitions for bleeding events and cycle control parameters.
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Panel discussion summary remarks

Oestrogens in COCs act through their effects on oestrogen
receptors (ERo and ERB).

EE and E2/E2 V affect receptor interactions in a comparable
manner but at different dose levels.

E4 does not affect ERo. receptors universally in the same way
as all other oestrogens and is classified as a Native Oestrogen
with Selective Action in Tissue (NEST).

The half-life of the oestrogen directly impacts menstrual cycle
control. EE and E4, with long half-lives, typically provide a
predictable bleeding pattern in combination with a progestin
where E2, with a short half-life, commonly results in poor
cycle control.

EE increase VTE risk due to liver effects that induce
hematologic changes; the impact of EE on the liver is
modulated by the progestin component.
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Panel discussion summary remarks

+ Oestrogens play a critical role in bone development during
puberty.

+ Oestrogen deficiency in adolescence may heighten
osteoporosis risk later in life.

« E4 may impact bone development differently than EE,
potentially offering better prevention against bone loss,
although further research is needed for confirmation.
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Panel discussion summary remarks

« Evidence linking COCs to increased VTE risk emerged soon
after their introduction.

« VTE risk was higher in COCs containing 50 ug or more of
oestrogen (mestranol or EE) compared to lower-dosage
preparations.

« The type of oestrogen in the contraceptive and progestin
influences VTE risk. The progestin component modifies this
oestrogen effect and has no direct effect on VTE risk.

« E2, while less thrombogenic than EE, did show lower VTE risk
in a study with E2/nomegestrol acetate (NOMAC) compared
to EE/levonorgestrel (LNG) COCs.

« E2 V/dienogest (DNG) appears to have a VTE risk similar to
EE/LNG-containing COCs.

« E4 15 mg combined with DRSP 3 mg shows less pronounced
changes in thrombosis factors compared to EE 20 pg/DRSP
3 mg and similar or smaller changes compared to EE 30 pg/
LNG 150 pg. This could translate to a low potential for VTE
and suggests a risk less than or similar to EE 30 ug /LNG
150 pg. Population-based data are lacking.
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Panel discussion summary remarks

+ COCs can alleviate various menstruation-related symptoms,
including premenstrual syndrome (PMS), premenstrual
dysphoric disorder (PMDD), heavy menstrual bleeding,
dysmenorrhea, and irregular bleeding.

« Oestrogens in COCs may have positive effects on mental
health, mental performance, and cognition; and may also
positively influence libido, sexual desire, and vaginal
lubrication.

« COCs are prescribed for dermatological reasons, including the
treatment of hirsutism and acne.

« Water retention and weight gain is associated with the use of
oestrogens.

« E4 when combined with DRSP in a 24/4 regimen may offer
several non-contraceptive beneficial effects. However,
comprehensive insights into these effects are still premature at
this stage.
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n=1663) (%) BGD (n=582) (%) | SEN (n=511) (9

Bleeding occurring less frequently than once a month
Spotting in between periods
Bleeding occurring more frequently than once a month
Prolonged bleeding/bleeding for longer than usual
None of the above
Country names using Alpha-3 codes: Bangladesh (BGD), Senegal (SEN), and Zimbabye (ZWE).
“Significantly lower than the two other countries.
bSignificantly higher than the two other countries.

470 400

426 412
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BGD (n = 396) (%) | S = ) (%) | ZWE (n = 417) (%

Spotting in between periods (1) 470 120 143 207
Very concerned (3) 413 55.0 15.4° 512
Somewhat concerned (2) 26 317 371 22
Not at all concerned (1) 2.1 125 399" 22
1 don’t remember 40 [ 7.7 34
Mean 217 243 173 230

Prolonged bleeding/bleeding for longer than usual (n) 393 109 % 185
Very concerned (3) 65.1 59.6 525 75.1°
Somewhat concerned (2) 173 29 232 108
Not at all concerned (1) 13.2 16.5 141 108
1 don’t remember 43 09 10.1 32
Mean 254 244 243 266"

Bleeding occurring less frequently than once a month () 566 270 139 157
Very concerned (3) 378 38.1 273 465
Somewhat concerned (2) 318 40.0 338 159
Not at all concerned (1) 25.6 196" 33.1 293
1 don't remember 48 22 58 83
Mean 213 219 194 219

Bleeding occurring more frequently than once a month (n) 423 137 110 176
Very concerned (3) 610 58.4 400" 761
Somewhat concerned (2) 19.1 2.5 282 85
Not at all concerned (1) 13.5 13.9 182 10.2
1 don’t remember 6.4 22 136 g3 §
Mean 251 246 225 269

Period completely stopping (1) 550 134 22 194
Very concerned (3) 53.6 724° 432 526
Somewhat concerned (2) 165 10.4 252° 108
Not at all concerned (1) 238 157 234 299
1 don’t remember 6.0 15 8.1 6.7
Mean 232 258 222 224

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two ofher countries.
bSignificantly higher than the two other countries.
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ZWE (n = 206) (%

BGD (n =212) (%) | SEN (n = 213) (%)

Top 2 Box scores, 4 + 5 out of 5
Causing episodic bleeding or spotting

Causing missed menses

Causing amenorrhea (no bleeding at all)
Causing prolonged bleeding
Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegals ZWE, Zimbabwe.

‘Significantly higher than the two ofher countrics.
bSignificantly lower than the two other countries.
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Variables Categories | Frequency | Percentage

STI history in the past
12 months

Number of sexual
partners

Know the HIV status of
the partner (n =298)

Partner’s HIV status Positive
(n=181) Negative
Disclosed HIV status to | No
partner (n =298) Yes

Reason for not Fear of divorce

disclosing (n=77) Fear of violence by
a partner

Fear of stigna and
discrimination

Perceived disclosure of
HIV status to a sexual
partner is important
Duration on ART
(years)

Current CD4 cell count | <250
250-349
>350
Current viral load Suppressed
Low viremia
high viral load 9 26

CD1, clusters of differentiation 4; HIV, human immunodeficiency virus; ST, sexuall
tranemitted infections
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Variables

Place of residence

Categories

Dual

contraceptive use

Yes (%)
30 (195)

No (%)
100 (48.4)

COR (95% ClI)

1

AOR (95% Cl)

1

95 (805)

17 (51.6)

2.7 (201-7.27)

25 (1.97-8.08)™

Women's desire to have more children No 72 (47.4) 53 (27.9) 1 1

Yes 80 (526) 137 (72.1) 04 (033-093)" 05 (052-135)
Knowledge about dual contraceptive Poor 49 (30.6) 120 (65.9) 1 1

Good 111 (69.4) 62 (34.1) 44 (251-8.14) 38 (236-8.67)"
STI history in the past 12 months No 94 (75.2) 195 (89.9) 1 1

Yes 31 (248) 22 (10.1) 29 (217-7.19) 26 (1.25-472)™
Number of sexual partners £ 83 (81.4) 216 (90.0) 1 1

22 19 (18.6) 24 (10.0) 2.1 (1.225.31)* 1.9 (1.18-6.68)™
Perceived disclosure of HIV status to a sexual partner is important | No 40 (223) 42 (258) 1

Yes 139 (77.7) 121 (74.2) 12 (1.01-4.81) 099 (0.76- 3.21)
Current CD4 cell count <250 34 218) 45 (242) 1 1

250-349 24 (154) 47 (253) 07 (024-093)" 04 (0.16-1.10)

2350 98 (628) 94 (505) 14 (048-183) 11 (0.33-1.69)

AOR, adjusted odds ratio; Cl, confidence interval; CD4, Clusters of differentiation 4; COR, crude odds ratio; HIV, human immunodeficiency virus; STI, sexually transmitted infections.
“Significant at p-value <0.25 in unadjusted logistic regression analysis.

WSl ot ot o (5 bt Sowlstic soweseaton: smsliils:

eference.





OPS/images/fgwh-06-1510299/ld.jpg





OPS/images/fgwh-06-1510299/MathJax.js
/*************************************************************
 *
 *  MathJax.js
 *  
 *  The main code for the MathJax math-typesetting library.  See 
 *  http://www.mathjax.org/ for details.
 *  
 *  ---------------------------------------------------------------------
 *  
 *  Copyright (c) 2009-2012 Design Science, Inc.
 * 
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 * 
 *      http://www.apache.org/licenses/LICENSE-2.0
 * 
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

if (!window.MathJax) {window.MathJax = {}}

MathJax.isPacked = true;
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Variables Categories Frequency | Percentage

Age 15-24 27 79
25-29 s 213
30-34 105 307
35-39 95 278
40-49 42 123
Place of residence | Urban 212 620
Rural 130 380
Religion Orthodox 152 444
Protestant 99 289
Muslim 73 214
Others* 18 53
Marital status Married 241 705
Single 44 129
Divorced 3 93
Separated 2 73
Ethnicity Oromo 262 76.6
Ambhara 49 143
Gurage 20 59
Others™ 1 32
‘Women Educational | No formal education 70 205
it Read and write 115 336
Primary 95 278
Secondary 36 105
College and above 2 76
Spouse educational | No formal education 40 134
status (N'=298) Read and write 45 151
Primary 138 464
Secondary 46 15.4
College and above 2 97
‘Women occupation | Housewife 156 456
Daily laborer 79 231
Merchant 59 17.3
Government employee 2 67
Others™* 2 73
Spouse occupation | Farmer 171 574
(n=298) Daily laborer 53 17.8
Merchant a1 17.1
Government employee 15 50
Others™** 8 27
Average monthly | <1,000 Ethiopian birr 141 412
income >1,000 Ethiopian birr 201 588

*Catholic, Wakefata, **Tigre, Wolaita, Silte, ***Student, Housemaid, Waitress, Female sex
workni, ot el S
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Variables
Number of children

Categories | Frequency | Percentage

‘Women’s desire to have
more children

Partner desire to have more
children (N =298)

Ever used any contraceptive
method since being HIV-
positive

Pregnancy since HIV
positive

Knowledge about dual
contraceptive
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/*************************************************************
 *
 *  MathJax.js
 *  
 *  The main code for the MathJax math-typesetting library.  See 
 *  http://www.mathjax.org/ for details.
 *  
 *  ---------------------------------------------------------------------
 *  
 *  Copyright (c) 2009-2012 Design Science, Inc.
 * 
 *  Licensed under the Apache License, Version 2.0 (the "License");
 *  you may not use this file except in compliance with the License.
 *  You may obtain a copy of the License at
 * 
 *      http://www.apache.org/licenses/LICENSE-2.0
 * 
 *  Unless required by applicable law or agreed to in writing, software
 *  distributed under the License is distributed on an "AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
 *  See the License for the specific language governing permissions and
 *  limitations under the License.
 */

if (!window.MathJax) {window.MathJax = {}}

MathJax.isPacked = true;
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1. Abortion experience in Venezuela
) Local context impacts abortion experience and decision making
+ Social, economic, humanitarian context in Venezuela
o Difficulty finding/accessing resources and seeking medical care
o Fear of legal retribution around abortion and associated services
« Lack of personal support and perceived stigma
« Strong desire for privacy and security with the abortion process
b)  Accessing abortion pills markets presents numerous challenges
« Difficulty accessing mediation abortion regimens that are safe and trusted
o Access routes: clandestine/informal market vs. via trusted partners
« High cost of mediation abortion can be prohibitive
« Misinformation around type of pills and the correct dosing regimen
Participant experiences wtih Aya Contigo
a) Acceptability and comfort with Aya Contigo
+ Aya Contigo is highly usable and offers appealing design features
« User concerns
o Privacy and security
o App glitches
b) Aya Contigo can support self-managed medication abortion
« Supported preparedness and confidence around the abortion process
+ Steps of self-managed abortion with Aya Contigo
o Relatively straightforward self-assessment for eligibility
o Confusion around self-assessment for completion
« Experience with the abortion process itself
o Increased readiness and knowledge around abortion symptoms and their management
) People wanted contraceptive guidance after self managed abortion
+ Women interested in learning about contraceptive options with Aya Contigo
+ Desire to avoid an unexpected pregnancy after undergoing the abortion process
+ Access to contraception remains very difficult and expensive
&) Virtual chat support positively impacted the abortion experience
« Women wanted additional support and someone to ask for help
+ Added security and confidence with access to virtual support
+ Virtual accompaniment not the same as having someone in-person to provide support
Role of Aya Contigo (the mobile app and virtual chat) in existing ecosystem
) Aya Contigo can play an important role within the existing Venezuelan ecosystem of self-managed abortion and contraception care
« Connecting women to other s
« Filling a gap in terms of self-managed abortion support and information
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BGD SEN ZWE
617) | (n = 601) | (n = 60

Age (%)
18-23 years old

24-30 years old
31-35 years old
36-48 years old
Mean (years)

status
Married and living
together®
Single + BFs®
Married and not
living together®
Not living together
Living together
Divorced
Widowed
Number of children (%)
None

1
2
3
4
5

6 or more

Mean

Education level (%)

Primary + below 196 267 25 96
Junior secondary 353 399 188" 47.1°
Senior secondary 29 230° 158 298

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two other countries.

“Significantly higher than the two other countries.

“Married and living with partner.

“Boyfriend(s).

Sritad ant nok st it machnee
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BGD SEN ZWE BGD SEN ZWE
(n=32) | (n=32) | (n=32) (n=212) | (n=213) | (n=206)

Quantitative component (n)
St
167 53 59 55

Qualitative
8

Doctor

8 8
Nurse/FWV/counselor 24 8 8 8
CHW 24 8 8 8 155 52 52 51
ine sh icine sell 2 8 8 8 158 56 52 50

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
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Total n =17

17 (100)

2(118)

2125

307.7)

26-30

6(353)

31-35

4(235)

>35

2(118)

State

Barinas

1(59)

Capital District

4(235)

Carabobo

1(59)

La Guaira
Miranda

1(59)
5(29.4)

Portuguesa

1(9)

Yaracuy

1(59)

Zulia

1(59)

Other

1(59)

Highest level of education

Some secondary education

159

Secondary education complete

1(59)

Some university education

6 (35.3)

University complete

9 (529)

Employed full-time

6 (35.3)

Employed part-time

2(118)

Self employed

4(235)

Unemployed—looking for work

4(235)

Unemployed—not looking for work

1(59)

Income

Minimum wage

4(235)

Double minimum wage

307.7)

More than double minimum wage

3077)

No income

4(235)

No answer

3(17.7)
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Totaln =17
age (weeks) at time of abortion

<5 307.7)
6-9 12 (70.6)
10-12 2(11.8)

Abortion regimen

Misoprostol only | 4(235)

Misoprostol and Mifepristone [ 13 (76.5)
Doses of

1 5(294)
24 10 (58.8)
>5 2(118)

Symptom severity
Bleeding compared with menstrual period

Lighter bleeding 2(118)
Similar to normal 2(118)
Heavier bleeding 7 (41.2)
Much heavier bleeding 6 (35.3)
Pain compared with menstrual period
Less than normal 1(59)
Similar to normal 1(59)
Stronger 5(29.4)
‘Much Stronger 10 (58.8)
Side effects”
Yes to any side effects 15/17 (88.2)
Nausea 9 (529)
Subjective Fever 5(294)
Diarrhea 11 (64.7)
Vomiting 6 (35.3)
Dizziness 11 (64.7)
Itchiness 1(59)
Diaphoresis 4(235)
Abortion o
Complete with no additional intervention 14 (82.4)
Complete with additional medication 1(59)
Complete after surgical abortion 2(11.8)
Time to pregnancy expulsion
<12h 10 (58.8)
36-48 h 1(59)
Unsure or unaware of expulsion 6(353)
used to i ion of abortion®
Saw products expel 8 (47.1)
Aya Contigo checklist 9(529)
Symptoms stopped 11 (64.7)
Counsellor or accompanier 3(17.6)
Sought medical attention/ultrasound 5(29.4)

‘Participants could select more than one answer.
"Some participants completed the abortion completion survey too early in their course, and
others did not complete this survey, so abortion completion was determined based on the
study team’s follow-up with participants 10 days after completing the regimen.
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Sought contraception

Yes | 1017 (58.8)
Preferred i for those interested”

Oral contracepive pill 6/10 (60.0)
Implant 6/10 (60.0)
ntrauterine device 3/10 (30.0)
Depot Injection 210 (20.0)
Condom 2/10 (20.0)
Method obtained for those interested

Condom [ 2/10 (20.0)
Unable to post-abortion access | 8/10 (80.0)

Barriers preventing access

- Cost 4
~ Unsure where to find 1
~ still waiting for preferred option to arrive 3

Source(s) used to select preferred contraceptive’

Aya Contigo 8/10 (80.0)
Friend or relative 310 (300)
Healthcare provider 5/10 (50.0)
Internet 3/10 (30.0)

*Participants could select more than one answer.
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Likert scale (total n =17)
In general, how supported did Aya Contigo make you feel during your abortion process?

Not at all | A little | Somewhat

Very | Missing

To what extent did Aya Contigo contribute to increasing your knowledge about the abortion process?

How confident were you determining your gestational age with Aya Contigo?

3076

How helpful was Aya Contigo in determining you were taking the right kind of pills?

1(63)

How confident were you using Aya Contigo to make sure you took the correct dose of pill at the correct time?

1(63)

How prepared did Aya Contigo make you feel for the pai ing that you

2(125)

How prepared did Aya Contigo make you feel for the bleeding that you experienced?

1(59)

How confident were you in determining your abortion was complete with Aya Contigo?

1(59)

To what extent did Aya Contigo contribute to increasing your knowledge about contraceptive methods?

How confident did you feel choosing a contraceptive method with Aya Contigo?

1(5.9)
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Variables Null model Model 1 AOR (95% ClI) Model 2 AOR (95%Cl) Model 3 AOR (95%Cl)
Individual level Characteristics

1 1

112 (079, 1.59) 111 (0.78, 1.58)

1.7 (125, 2.50) 1.76 (1.24, 248)"

1.37 (0.98, 1.91) 1.36 (0.97, 1.90)

214 (145, 3.17) 2.18 (1.47, 3.22)

Current marital status

Not married 1 1

Married [ 0.78 (053, 1.16) 083 (0.56, 1.24)

Educational status of participants

No formal education 1 1

Primary education 323 (191, 5.45) 2.76 (1.60, 4.76)"

Secondary and higher 5.77 (329, 10.11) 4.70 (2.62, 8.44)"

Occupation

Not working 1 i

Working 112 (087, 149) 1.08 (0.84, 1.40)

Wealth index

Poor 1 1

Middle 080 (0,055, 1.17) 079 (0.54, 1.17)

Rich 123 (093, 1.72) 1.14 (0.80, 1.63)

Religion

Orthodox 1 1

Protestant 062 (0.4, 0.86) 0.63 (045, 087)*

Muslim 065 (0.48, 0.89) 0.68 (049, 093)*

Family size

<3 1 i

35 127 (093, 1.74) 132 (0.96, 1.81)

080 (059, 1.09) 085 (0.6, 1.17)

1 1

1.53 (0.98, 2.38) 150 (0.96, 4.34)

Media exposure

[ 1 1

| 374 (295, 4.76) 336 (259, 434)"

level variables

level poverty

1 1

| 093 (065, 1.33) 118 (0.79, 1.75)

media exposure

1 1

229 (159, 3.30) 120 (0.82, 1.77)

[ 1 1

| 040 (026, 0.63) 045 (022, 0. 86)*

level education

1 T

191 (137, 2.68) 1.40 (132, 2.00)*

Region

Metropolis 1 I

Lager central 097 (060, 1.59) 0.97 (059, 1.60)

Small peripherals 059 (0.28, 1.21) 073 (0.34, 1.56)

Random effect

Variance X 086 0.79

1CC (%) X 190

MOR ¥ 240 230

PCV (%) 4733

Model fitness

Deviance 3,04350 2,683.0 290114 267174

“Statistcally significant at p-value < 0.05, AOR, adjusted odds ratio; COR, crude odds ratio.
Miodal. 1 ndstad for fndividont Tond churacteriotion. M & adfisted o commeoniiy Tovl chnciuciibo: Mo 5 sdistel tc: botly badivisead snd sompumity devd chernctuiition:
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Top 2 Box scores, 4 +5 out of 5 ¥ ZWE (n = 607)
% (%) ( (%)

It is easy to remember when to take it or renew it

Itis discreet. No one knows that I am takingfusing it

It does not cause irregular periods while using it

When side effects oceur, they are not severe enough to disrupt my daily life

It allows me to become pregnant within 6 months of discontinuing it

It does not cause my periods to stop while using it

It does not cause side effects such as headaches or weight gain

It does not have to be taken every day

1t protects against diseasefinfection

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two other countries.
bSignificantly higher than the two other countries.
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Top 2 Box scores, 4 +5 out of 5

It is casy to remember when to take it or renew it

BGD ZWE
(n=617) (%) | (n= ) | (n=607) (%)

It is discreet. No one knows that I am taki it

It will allow me to become pregnant within 6 months of di ing it

It may reduce period cramps and may reduce the symploms women can experience
pre-menstruation (PMS) such as bloating, headaches, and changes in mood

It may clear up acne

It may cause my period to occur less than once a month

It may cause spotting or bleeding between periods

It may cause my periods to stop while using it

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two other countries.
bSignificantly higher than the two other countries.
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It was hard to remember to take it every day/not convenient

BGD

1 experienced igraines from it

It upset my stomach/caused nausea

1 gained weight from it

1 didn't like it

1 didn't like that my periods became irregular while I was using it

It wasn't very effective at preventing pregnancy

It was difficult to find/not available

1 haven't needed ion since I stopped taking the

My friends suggested I try something different

My suggested I try something different

My partner did not like it

1 had difficulty swallowing it 31 55 <0.1 28
T heard bad/worrying things about it 30 21 26 42
Iwas worried it may prevent me from being able to have a baby in the future if I decide I want 28 26 58 09
one/another one

I had to travel long distances to get it 21 09 <0.1 5.1
1 didn't like that it reduced my monthly bleeding 17 21 06 19
1 didn't like that it stopped my monthly bleeding 17 09 38 09
It was too expensive 15 13 0.6 23
1 didn't like still getting my periods while using it 15 13 06 23
It wasn't very effective at stopping the spread of discase/infections 10 — 19 14

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two ofher countries.
bSignificantly higher than the two other countries.
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Oral contraceptive pill

BGD (n = 545) (%) | SEN (n

Contraceptive injection

Contraceptive implant

Male condom

1UD

Oral emergency contraceptive pill

Other methods®

LNG-IUS

Female condom

DMPA-SC

Diaphragm

a vaginal ring (CVR)

Contraceptive patch

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two other countries.
"Significantly higher than the two other countries.

Siataral family siaaning: “Hos st mathiod™ e the “sandardiclendar day" Poounting besde™ method,
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Total (n =6 (%) BGD (n = 212) (%) | SEN (n = 213) (%) | ZWE (n = 206) (%)

Contraceptive methods ever provided
Contraceptive pill

Contraceptive injection

a implant

D

LNG1US

Another form of prescription contraception
Contraceptive vaginal ring (CVR)
Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two other countries.
bSignificantly higher than the two other countries.
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Contraceptive methods provided in the previous tal (m=631) " BGD (n=212) | SEN (n=213) | ZWE (n = 206)
(%)

3 months, summary of means (%)

Contraceptive pill 442 536

562
C injection 2538 307 207
Contraceptive implant 216 135 189
D 168 140 z 124
LNG-IUS 10.6 37 9.8
Another form of prescription contraception 105 140 122
Contraceptive vaginal ring (CVR) 69 75 90

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two other countries.
bSignificantly higher than the two other countries.
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BGD (n=212) (%) | SEN (n=213) (%) | ZWE (n=206) (%)

Summary of means (%)

Poor compliance 145 6.1° 233° 140
Moderate compliance 24 1yt 289 273
Good compliance 52.8 754" 326" 50.5
Unknown compliance 103 7.4 15.2° 82

Country names using Alpha-3 codes: BGD, Bangladesh; SEN, Senegal; ZWE, Zimbabwe.
“Significantly lower than the two other countries.
bSignificantly higher than the two other countries.
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Oral birth control pill/“daily pill”

BGD (n=617) | SEN (n=601) | ZWE (n=607)
( (

(%)

Contraceptive injection/DMPA/“shot”/“jab”

Contraceptive implant/“rod”/*strand”

Male condom

1UD/Copper T, “non-hormonal loop,” “copper loop,” or “coil”

Levonorgestrel intrauterine system (LNG-IUS) or “hormonal

loop”

Female condom

Oral emergency contraceptive pill/“emergency pill”

Other methods
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Variables

Categories

Orthodox

Utilization of long-
acting contraceptive

Used,
N (%)
459 (13.60)

Not used,
N (%)
3,074 (86.40)

Catholic

4 (641)

74 (93.59)

Protestant

126 (7.36)

1,585 (92.63)

Muslim
Other

180 (495)
4 (4.60)

3455 (95.05)
83 (95.4)

Marital status

Married

568 (10.12)

5,045 (89.88)

Not married

46 (1.41)

3226 (98.59)

Educational level

No education

212 (582)

3,428 (94.18)

Primary

255 (7.62)

3,090 (92.38)

Secondary

73 (635)

1,076 (93.65)

Age of respondent at first
birth (years)

Higher
<20

74 (9.85)
416 (9.69)

677 (90.15)
3,878 (90.31)

220

157 (10.12)

1,395 (89.88)

Wealth status

Poor

149 (4.42)

3,223 (95.58)

Middle

107 (8.44)

1,161 (91.56)

Rich

358 (843)

3,887 (91.57)

Number of living children

None

43 (1.38)

3,070 (982)

1-2

274 (11.82)

2,045 (88.18)

34

160 (9.73)

1,485 (90.27)

>4

137(7.58)

1,671(92.42)
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Variables lization of long-acting P-value
contraceptive

Used, N (%) | Not used, N (%) | Total

Residency
Urban 459 (7.60) 5,565 (92.40) 6024 | <001
Rural 190 (6:64) 2,671 (93.36) 2861 |

Region

Tigray 69 (1097) 560 (89.03)
Afar 2235 83 (97.65)

Ambhara 171 (840) 1,856 (91.60)
Oromia 232 (693) 3,115 (93.07)
Somali 2(048) 419 (99.52)
Benishangul- 13 (13.13) 86 (86.87)

Gumuz
SNNPR 112 (657) 15593 (93.43)
Gambela 1(249) 40 (97.51)

Harari 2 (7.40) 25 (92.60)

Addis Ababa 41 (928) 401 (90.72)
Dire Dawa 5 (7.70) 60 (92.30)






OPS/images/fgwh-05-1420476/fgwh-05-1420476-g002.jpg
Significance Level
(p-value)

0.01

0.05

0.10

Moran’s Index: 1.194667
Z-score: 21184573 =
p-value: 0.000000

0.10
0.05
0.01

aegoooe

|

Significant

Significant

Critical Value
(z-score)
<-2.58
-2.58--1.96
-1.96 --1.65
-1.65-1.65
1.65-1.96
1.96-2.58
=258





OPS/images/fgwh-05-1420476/fgwh-05-1420476-g003.jpg
Legend
proportion of long-acting contraceptive
hot spot and cold spot areas

® Cold Spot - 99% Confidence
®  Cold Spot - 95% Confidence

Cold Spot - 90% Confidence
Not Significant
@ Hot Spot - 90% Confidence
©®  Hot Spot - 95% Confidence
Hot Spot - 99% Confidence

Somali

Author: Hailemichael Abate
Date: 10/02/2024

T T = 1 & & T
0 130 260 520 Kilometers

Data source: The 2019 Ethiopia mini -demographic health survey
natural Earth (https://africaopendata.org/dataset/ethiopia-shapefiles)





OPS/images/fgwh-05-1420476/fgwh-05-1420476-g004.jpg
Legend
married marital stastus of women
GWR coffiecient

®  0.091356 - 0.092547
0.092548 - 0.093557

0.093558 - 0.095068

Author: Hailemichael Abate

640 Kilometers
'
|

Data source: the Ethiopia mini demographic health survey
(https://[dhsprogram.com/data/available-datasets.cfm)






OPS/images/fgwh-05-1420476/fgwh-05-1420476-g005.jpg
Legend
Women with primary education
GWR cofficient

© 0.098191 - 0.098206
© 0.098207 - 0.098218
0.098219 - 0.098233

Author: Hailemichael Abate

140 280 560 Kilometers
N

+— Date: 10/02/2024

Data source: the 2019 Ethiopia mini demographic health survey
(https://dhsprogram.com/data/available-datasets.cfm)





OPS/images/cover.jpg
& frontiers | Research Topics

Current advances in
contraceptive use,
technology, and
promotion






OPS/images/fgwh-05-1437375/fgwh-05-1437375-t002.jpg
Variables
Residence

Community education
status

Category

Urban

Frequency

Percent
(%)

Low

High

Community media
exposure

Low

High

Community wealth status

Low

High

Region

Metropolis
Large central

Small
peripherals
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Variables Crude odds ratios Adjusted odds
(OR)

ratios (aOR)
OR[95%Cll | P: aOR [95% P:

value Cll value
Age
1529 150 (112,202 | 0010 | 212 [1.42,316] | 0001
30-39 151 [L11,206] | 0010 | 151 [108,2.11] | 0020
1049 1 1
Religion
Muslim 1 1
Christian 095 (078, 1.16] | 0610 | 100 (080, 126] | 0970
Traditionnal 081 (050, 132] | 0400 | 093 (054,160 | 0790
Marital status
Marriediwith | 272 (196, 380] | 0001 | 193 [122,305] | 0010
partner.
Not living with 1 1
partner
Type of residence
Urban [ 1 [ | 1
Rural | 1481121, 180 | 0001 | 1.12[085 149] | 0420
regions
Boucle du 760 [3.45,1675] | 0,001 | 8.10 [3.64, 18.02] | 0,001
‘Mouhoun
Cascades 213 [086,526] | 0,100 | 282 [113,704] | 0030
Centre 485 [220,1070] | 0001 | 778 [3.45,1753] | 0001
Centre Est 363 [160,824] | 0001 | 356 155,814 | 0001
Centre Nord 1 1
Centre Ouest 416 [1.84,940] | 0,001 | 447 [1.96, 1020] | 0,001
Centre Sud 267 [114,629] | 0020 | 299 (1.26,712] | 0010
Est 376 [154,917) | 0001 | 3.7 [1.28,7.87] | 0,010
Hauts Bassins | 8.14 [374,1771] | 0001 | 10.49 (477, 23.06] | 0001
Nord 438 [193,996] | 0001 | 462 [201,1059] | 0001
Plateau central 241 [101,574] | 0050 | 2.46 [1.02,591] | 0,040
Sahel 285 (110, 7.38] | 0,030 | 3.07 [1.16,8.11] | 0,020
Sud-Ouest 250 (106,591] | 0040 | 260 [107,634] | 0030
Education attainment
No Education 1 1
Primary 115 (090, 1.49] | 0270 | 120 [0.91,158] | 0,190
Secondary or 081 (065, 101] | 0070 | 126094, 168] | 0,120
above
Number of children
No child 1 1
13 350 224,545] | 0001 | 197 [109,354] | 0020
45 337 [213,534] | 0001 | 237[1.23,456] | 0010
6 children & 300 (185, 487] | 0001 | 2.44 [1.21,493] | 0010
above
Discussion within the couple about EP and the number of children
Yes 156 (127, 191] | 0001 | 145 (117, 1.80] | 0001
No 1 1

Not applicable 059 [0.44, 0.79] 0,001 0.71 [0.53, 0.96] 0,030
Frequency on media (radio, tv, magazines)
Not at all [ 1 [ | 1
Often or regularly | 092 (074, 1.14] | 0420 | 110 [086, 139] | 0,460
Wealth index

Poorest 1 1

Poorer 095 [0.67, 134] | 0,780 | 0.93 [065,134] | 0710
Middle 106 (077, 147] | 0,700 | 097 [0.69, 1.37] | 0860
Richer 114 (083, 155] | 0420 | 101[0.70,147] | 0950
Richest 059 [0.42,082] | 0001 | 047 [029,076] | 0,001

Women’s occupation

Inactive 1 1

Managers/ 077 [048,123] | 0270 | 1.16[0.69,195] | 0580
employees

Female traders | 088 (068, 1.14] | 0340 | 103 [0.77,137) | 0850
Women farmers | 104 (083, 131] | 0720 | 094 [072,121] | 0610
Manual workers/ | 0.62 [042,091] | 0,010 | 069 [0.46, 1.03] | 0070
housewives/

domestic workers
Problem of distance to get to a health centre

Big problem 1 1

Not a big problem | 089 (073, 1.09] | 0,270 | 095 [0.76, 1.18] | 0,650
Constant 0.007 (0,001, 001] | 0,001
N 5112 5,112

CI, confidence interval, OR, crude odds ratio, aOR, Adjusted odds Ratio, 1 = Reference.
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Variables

Current age in year

Category

Frequency | Percent
(%)

Marital status

Unmarried

Married

Educational status of
respondents

No formal
education

Primary education

Secondary and
higher

Occupation of respondents

Not working

Working
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Orthodox

Protestant

Muslim

Family size

3

35

>5

Contraceptive use

Wealth status

Mass media exposure
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Variables

Use DMPA-SC/Sayana
Don't use DMPA-SC
Use DMPA-SC

Total

Age
1529
30-39
40-49
Total

Religion
Muslim
Christian

‘Traditionnal

Total

Marital status
Married/with partner

Not living with partner
Total

Type of residence
Urban
Rural
Total

regions
Boucle du Mouhoun
Cascades
Centre
Centre Est
Centre Nord
Centre Ouest
Centre Sud
Est
Hauts-Bassins
Nord
Plateau central
Sahel
Sud-Ouest
Total

Education
No education

Primary

Secondary or above
Total

Number of children
No child 648
13 2,294
45 1322
6 and above 848
Total 5112

Discussion within the couple about FP and the numl
Yes 1,809
No 2,065
Not applicable 1,238
Total 5112

Frequency on media (radio, tv,
Not at all 1,178
Often or regularly 3934
Total 5112

Wealth index

Husband education level
No education

Primary
Secondary/higher
Not applicable
Total

‘Women'’s occupation
Inactives

Female traders

‘Women farmers

Manual workers/housewives/domestic 527
workers.
Total 5112

Problem of distance to get to a health centre
Big problem | 1,565
Not a big problem | 3,547
Total 5,112






OPS/images/fgwh-05-1385446/fgwh-05-1385446-t002.jpg
Variables Use DMPA-SC/Sayana

Don't |use | Total| n
use
Age
15-29
30-39
40-49
Total
Religion
Muslim
Christian
‘Traditionnal
Total
Marital status
Married/with partner
Not living with partner
Total

Type of residence
Urban
Rural
Total

regions
Boucle du Mouhoun
Cascades

Centre

Centre Est

Centre Nord

Centre Ouest

Centre Sud
Est
Hauts-Bassins
Nord

Plateau central
Sahel
Sud-Ouest
Total
Education attainment

No education

Primary
Secondary or above 5 83
Total . 87

Number of children
No child . 34 648
13 . 109 2,294
45 2 106 1322
6 and above . 96 100 | 848
Total . 9.7 100 5,112

Discussion within the couple about FP and the number of children
Yes 86.7 133 1,809
No 910 90 2,065
Not applicable 945 55 1,238
Total 903 97 5112

Frequency on media (radio, tv, magazines)
Not at all 89.7 103 1,178
Often or regularly 905 95 3,934
Total 90.3 9.7

Wealth index
Poorest 89.6
Poorer %
Middle 89
Richer
Richest 936
Total

Husband education level
No education

Primary

Not applicable
Total

‘Women's occupation

Inactive

Managers/employees
Female traders
Women farmers
‘Manual workers/housewives/ | 93.4
domestic workers
Total 903 : 5112
Problem of distance to get to a health centre
Big problem [ 896 104 [100 [ 1565
Not a big problem 90. 94 (100 3547
Total
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Explanatory
variables

Residual squares

Women with primary education, Muslim
religion, richest wealth quartiles, women
having >4 children
1042871

Effective number

1220

Sigma

741

AIC

1,394.93

Multiple R

018

Adjusted R*

0.17





