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Abstract

Design: We conducted a secondary analysis of a cluster-randomized trial to observe 

characteristics associated with women who chose to use long-acting reversible contraceptives 

(LARC) compared to those who chose a short-acting method 12 months after enrollment.

Methods: The trial studied four control and four intervention clusters where the intervention 

clusters were offered contraception at their 40-day routine postpartum visit; control clusters 

received standard care, which included comprehensive postpartum contraceptive counseling. 

Women were followed through twelve months postpartum.

Results: The study enrolled 208 women; 94 (87.0%) were in the intervention group and 91 

(91.0%) were in the control group. At twelve months, with 130 (70.3%) women using 

contraception at that time. 94 women (50.8%) were using a short acting method compared to 33 

(17.9%) who chose a long-acting method, irrespective of cluster. In mixed effect regression 

modeling adjusted for cluster, characteristics associated with a reduced likelihood of choosing 

long-acting contraception in multivariate modeling included age (aRR 0.98 [0.96,0.99], p = 0.008) 

and any education (compared to no education; aRR 0.76 [0.60,0.95], p = 0.02). Women who were 

sexually active by their enrollment visit (40 days postpartum) were 30% more likely to opt for a 

long-acting method (aRR 1.30 [1.03,1.63], p = 0.03).

Conclusion: Older and more educated women were less likely to be using LARC a year after 

enrollment, while women with a history of early postpartum sexual activity were more likely to 

choose LARC.
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1. Introduction

The World Health Organization supports provision of long-acting reversible contraceptives 

(LARC) in the postpartum setting to properly space and prevent undesired pregnancies 

because they have high satisfaction and continuation rates [1, 2]. The Pan-American Health 

Organization has advised that increased provision of LARC could achieve family planning 

goals for the Latin American region and should be promoted [3]. Use of postpartum LARC 

in Guatemala is moderate overall, but rates have historically been low in the Southwest 

Trifinio region [4-6]. Barriers to LARC have prevented expected utilization in this rural, 

agricultural community; in response to this gap in modern contraceptive provision, we 

implemented an intervention aimed to increased uptake of postpartum LARC by offering the 

implant and other contraceptives to women in their homes, free of charge, at their 

postpartum visits, in the setting of a cluster-randomized trial [5, 7]. We had a positive trial 

and found that uptake of the implant was higher in intervention than control clusters (25% vs 

3%, p < 0.001) [4].

For this secondary analysis, our objective was to observe what characteristics were 

associated with women who chose LARC (the implant and the intrauterine device [IUD]) as 

compared to women who chose a shorter-acting option. Therefore, among women who were 

using contraception at the 12-month follow-up timepoint, we analyzed how those who chose 

a long-acting compared to those who chose a short-acting method (SARC). For the purposes 

of this analysis, LARC included the implant and the intrauterine device (although only the 

implant was included as part of the study intervention), and SARC included contraceptive 

pills, condoms, and the injection.

2. Methods

2.1 Design

This study is a secondary analysis of a prospective, non-blinded, cluster-randomized trial; 

the protocol has been published for further detail on the original trial [5].

2.2 Setting

In Southwest Guatemala there is region known locally as the Southwest Trifinio where the 

University of Colorado has a collaboration with a local agribusiness [8]. Together, the 

organizations established the Center for Human Development, which is a local clinic that 

also serves as an umbrella organization for community-based maternal and child health 

nursing programming [8]. The maternal program provides antepartum and postpartum care 

in the home setting and is called Madres Sanas [8]. The cluster-randomized trial was layered 

on top of this healthcare infrastructure [5].

2.3 Population

For the purposes of this secondary analysis, all women who were followed through 12 

months post-enrollment without missing data on whether or not they were using 

contraception at that time were considered in this analysis. Women were excluded if they 
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were not using a contraceptive method, or there was missing data on the type of 

contraceptive method they were currently using. The population is shown in detail in Figure 

1.

2.4 Outcomes

Our intention was, among the entire population of women who were using contraception by 

12 months after enrollment in the study, to determine characteristics associated with women 

who chose LARC as compared to those using SARC.

2.5 Statistical methods

Descriptive statistics were used to generate percentages and counts of characteristics 

(sociodemographics, medical and obstetrical history) of the women using contraceptives 

overall and by type of contraceptive—LARC versus SARC. We performed comparisons of 

these characteristics in a mixed effects regression adjusted for cluster. All characteristics 

with a p-value < 0.20 were included in a multivariable model (mixed effects regression 

adjusted for cluster) to observe which were associated with LARC use 12 months post-

enrollment. STATA software version 15.2 (StataCorp LP, College Station, TX, USA) was 

used for analysis.

3. Results

The flow diagram (Figure 1) presents the original cluster randomized trial with the 

populations for the current analysis listed at the bottom of the figure. By 12 months, 94 

women from the intervention clusters and 91 from the control clusters were available for 

follow-up, which represents 88.9% of the originally enrolled cohort. 94 (50.8%) of the 

cohort was using SARC by 12 months, 55 (29.7%) were not using a method, 3 (1.6%) were 

missing data on the type of contraception used, and 33 (17.9%) were using LARC.

Table 1 describes the 127 women who were using contraception by 12 months post-

enrollment in terms of their contraceptive choice. No women were using condoms, 4 (3.2%) 

were using the contraceptive pill, 90 (70.8%) were using the injectable contraceptive, 28 

(22.0%) had an implant in situ, 1 (0.8%) had obtained an IUD, and 4 (3.2%) women in the 

cohort had been surgically sterilized. Table 2 describes the subpopulations of women using 

SARC and LARC as well as the overall cohort. The women in the study had a median age of 

23 years old, with most having had some education (around 90%), and they were 

predominantly not single (90%). The cohort had a large primiparous subpopulation (35%) 

and most women had been visited at least four times in the course of their pregnancy (80%) 

by the Madres Sanas nurses. Almost two-thirds (60%) of participants had a vaginal birth 

with a skilled birth attendant, with 46% delivering in a facility setting, and almost three-

fourths birthed an infant weighing 2500 grams or more. By the 72-hour postpartum visit 

most babies were still alive (92%) and almost half were female. By the 40-day postpartum 

visit, 9.5% of women had been sexually active and over one-third of women reported not 

desiring future fertility (36%).

Women choosing LARC as compared to those choosing SARC were younger (median 

around 20 years versus 24), p < 0.05. The comparison groups were otherwise similar in 
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bivariate comparisons on education (82% with some education versus 92%), marital status 

(85% married versus 92%), 33% primiparous versus 35%, and received four or more Madres 

Sanas visits (70% versus 84%), p > 0.05. The groups had a similar prevalence of vaginal 

birth (52% versus 63%), delivering at the hospital (39% versus 48%), delivery by a 

traditional birth attendant (28% versus 34%), of having an infant 2500 grams or more (70% 

versus 80%), and having that infant be male (45.5% versus 41.5%), p > 0.05. Most babies in 

both groups were born alive (82% versus 96%) and women reporting not desiring future 

fertility in 30% versus 38% of the cohorts, respectively, p > 0.05. Postpartum sexual activity 

was borderline different between the groups with 73% of women choosing LARC being 

inactive and 90% of women choosing SARC being inactive, p = 0.047. The primary 

outcome is presented in Table 3, which compared characteristics associated with LARC 

utilization by 12 months post-enrollment as compared to women who were using SARC at 

the time of analysis. All covariates with a p-value < 0.20 were included in the regression, 

which included maternal age, maternal education, and sexually activity by 40 days 

postpartum. As women aged, they were slightly less likely to choose LARC by 12 months 

post-enrollment (aRR 0.98 [0.96,0.99], p = 0.008). If women had any education, they were 

also less likely to choose LARC than more educated women (aRR 0.76 [0.60,0.95], p = 

0.02). With respect to sexual activity by 40 days postpartum, women who were sexually 

active by that timepoint were 30% more likely to be using LARC 12 months later (aRR 1.30 

[1.03,1.63], p = 0.03).

4. Discussion

Our cluster-randomized parallel-arm pragmatic trial designed to test the hypothesis that 

reducing barriers to accessing contraception would increase implant usage at 3 months, was 

a successful trial. This analysis shows that by 12 months, 70.3% of the population was using 

contraception, and 22.3% of that usage was attributable to LARC devices. The only 

characteristic associated with an increase use of LARC at that timepoint was having been 

sexually active in the early postpartum period, with older age and having some level of 

education reducing that likelihood. Regarding the finding of increasing age associated with a 

slightly reduced likelihood of using LARC, we believe this finding is due to a very high 

utilization of female sterilization as a means of contraception in this community [4]. 

Eligibility criteria excluded women over age 35 and those who were already using a 

contraceptive method [5]. Less than 10 women were excluded for age and almost 50 were 

excluded because they had already been sterilized. We believe given the historically high 

rates of sterilization as a means of controlling undesired fertility in this community and the 

high rates of women who had to be excluded for already having been sterilized, it is likely 

that this very common method of contraception accounts for the reduced likelihood of 

opting for LARC as women age [5]. We hypothesize that instead of choosing LARC, women 

are choosing sterilization, and in fact in one of our other analyses, we found that the only 

women switching away from the implant did so in favor of tubal ligation (data under 

review). We know that sterilization is one of the more common methods of contraception in 

Latin America and globally in low-resource settings [3, 9].

Our finding regarding education is slightly less clear to us and might benefit from more 

categorizations to further delineate the findings. We can only surmise that this finding is 
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consistent with our conjecture about our age finding; we propose that more educated women 

may choose the most definitive method of controlling fertility (sterilization) over a reversible 

contraceptive device. Education has been shown to be associated with a greater likelihood of 

modern contraceptive use, but our finding regarding education and reduced LARC 

utilization should be confirmed, as prior research has suggested that increased education is 

associated with increased LARC uptake [10, 11]. We were pleased to note the finding that 

women who have already had intercourse by 40 days postpartum were 30% more likely to 

choose LARC. We could consider conducting an analysis of our population, generally, to 

determine what is associated with early sexual activity and ensure the implant is available 

for that population as we know those women are likely to opt for it, in an effort to prevent 

short interval pregnancy. This would be an interesting and easy area for quality improvement 

work through the Madres Sanas program. We believe that our trial was very successful as 

having 70% of women using contraception 12 months postpartum is high, as is the rate of 

LARC utilization at over one in five women [7]. Our trial, because it was pragmatic, may 

have resulted in varied counseling by nurse team regarding contraceptives, which may have 

in turn been associated with variable use in the postpartum setting that could affect the 

results we have presented. Additionally, this was a secondary analysis and as such the data 

was not designed to answer this question, specifically. Our sample size, however, is 

relatively large as we had good follow-up rates, and the primary study question was related 

to postpartum contraceptive use, so there are strengths to the results, as well.

In conclusion, in this analysis we found that there was high use of LARC 12 months 

postpartum in the overall cohort and high use of the these effective methods in women 

participating in early postpartum sexual activity, which might be considered a high-risk 

group for short-interval pregnancy. We intend to build on this work by exploring how we can 

ensure LARC is available to this subset of the population through a quality improvement 

project.
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Figure 1: 
Consort diagram.
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