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ARTICLE INFO ABSTRACT

Objectives: To evaluate whether timing of etonogestrel (ENG) implant insertion during the postpartum period af-
fects maternal bleeding patterns, body mass index (BMI) and 12-month satisfaction and continuation rates.
Study design: This is a secondary analysis of an open, randomized, controlled trial. Postpartum women were
block-randomized to early (up to 48 h postpartum) or delayed (6 weeks postpartum) insertion of an ENG im-
plant. Bleeding patterns and BMI were evaluated every 90 days for 12 months. At 12 months, we measured im-
plant continuation rates and used Likert and face scales to measure users' satisfaction. The level of significance
was 0.4% (adjusted by Bonferroni test for multiplicity).

Results: We enrolled 100 postpartum women; we randomized 50 to early and 50 to delayed postpartum ENG im-
plant insertion. Bleeding patterns were similar between groups. Amenorrhea rates were high in both groups dur-
ing the follow-up (52%-56% and 46%-62% in the early and delayed insertion group, respectively). Prolonged
bleeding episodes were unusual in both groups during the follow-up (0-2%). Maternal BMI was similar between
groups and decreased over time. Twelve-month continuation rates were similar between groups (early insertion:
98% vs. delayed insertion: 100%, p=.99). Most participants were either very satisfied or satisfied with the ENG
implant in both groups (p=.9).

Conclusion: Women who underwent immediate postpartum insertion of the ENG implant have similar bleeding
patterns, BMI changes, and 12-month satisfaction and continuation rates compared to those who underwent de-
layed insertion.

Implications: Our results from a secondary analysis of a clinical trial support that satisfaction, continuation and
bleeding patterns do not differ when women received contraceptive implants immediately postpartum or at
6 weeks. However, the emphasis on infant growth in the trial and easy access to delayed placement may have
influenced results.
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1. Introduction The etonogestrel (ENG) contraceptive implant has high continuation

rates when initiated immediately postpartum [3-6]. Immediate post-

Unmet contraceptive needs remain high among postpartum women
[1]. Immediate postpartum initiation of long-acting reversible contra-
ceptives (LARCs), i.e., contraceptive implant and intrauterine devices,
has been promoted to reduce unplanned pregnancies in this group [2].
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partum insertion of the ENG implant does not affect time to stage II
lactogenesis, breast milk quantity and quality, exclusive breastfeeding
rates, infant growth and some maternal outcomes such as coagulation
profile [7-10]. According to a meta-analysis comparing immediate ver-
sus delayed ENG implant insertion, implant initiation rates were higher
in the immediate group, but continuation rates at 6 months postpartum
did not differ between groups. It was unclear whether there were any
differences in 12-month continuation rates, side effects (e.g., bleeding
patterns and weight gain) and satisfaction [11].
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Effective contraceptive counseling should help women identify
method attributes, which leads to informed decision making and
may improve continuation and satisfaction [12]. Unfavorable
bleeding patterns are the main reason for ENG implant discontin-
uation [13,14]. Therefore, it is important to counsel prospective
users about expected bleeding patterns with the ENG implant
[14-16]. Weight gain is another important reason cited by
women for discontinuing contraceptives [17].

In this secondary analysis, we investigated whether timing of
postpartum ENG implant insertion affected bleeding patterns,
body mass index (BMI), 12-month continuation and satisfaction
rates. Our results may improve the anticipatory guidance to
women interested in postpartum insertion of the ENG implant.

2. Methods
2.1. Study design

This was a secondary analysis of an open, randomized, con-
trolled and parallel trial of early versus delayed postpartum inser-
tion of the ENG implant for which the primary outcome was
infant growth [7]. This analysis focused on postpartum women's
outcomes.

We conducted the trial in the Women's Health Reference Center of
Ribeirdo Preto, a maternity ward affiliated with the University Hospital
of Ribeirdo Preto School of Medicine of the University of Sdo Paulo,
Brazil.

These institutions' ethical committees approved the study, which
was registered on the Clinical Trials website (www:.clinicaltrials.gov;
NCT02469454).

2.2. Participants, intervention and randomization

We included postpartum women 18 years or older who se-
lected the ENG implant for contraception and who did not have
contraindications to breastfeeding or any clinical conditions cate-
gory 3 or 4 for implant use according to the 2009 World Health
Organization (WHO) criteria [18].

Participants were block-randomized into one of two arms: (1)
early insertion group, in whom ENG-releasing implants
(Implanon®, N.V. Organon, Oss, Netherlands) were inserted
within 48 h of delivery, and (2) delayed insertion group, in
whom the ENG implants were inserted at 6 weeks postpartum.

Details of the eligibility criteria and the randomization process were
published previously [7].

2.3. Sample size

Postpartum women's outcomes were a secondary analysis. The sam-
ple size was calculated for the trial's primary outcome, which was infant
weight at 12 months of age [7].

2.4. Outcomes and assessments

The outcomes for this analysis were maternal bleeding pat-
terns and BMI, and method satisfaction and continuation rates.

Participants were followed for 12 months postpartum by in-
person visits every 90 days. We completed a baseline visit on
the day of randomization (within 48 h of delivery), during
which we weighed participants, gave them bleeding diaries and
taught them how to fill them out. We also inserted the ENG im-
plant in postpartum women randomized to early insertion and
instructed those randomized to delayed insertion to return
6 weeks later for implant insertion. At each 90-day visit, we re-
corded clinical complaints, reviewed diaries and weighed partici-
pants. We retained the diary from the previous visit and gave a

new one for the following 90-day period. If participants had any
adverse effects or if they wanted to remove the implant, they
were seen within 7 days.

We developed a simplified paper bleeding diary in which par-
ticipants recorded the number of bleeding/spotting (B/S) episodes
they experienced (translated version available as online supple-
mental file). We did not differentiate bleeding from spotting,
and both were considered bleeding. Participants started filling
the diary at randomization. We instructed participants on how
to recognize bleeding episodes and to record them in the diary.
A bleeding episode was characterized by any B/S days bounded
on either end by 2 days of no B/S [19]. Also, participants were
instructed to record if any episode lasted more than 14 days.
We did not evaluate the number of B/S days and bleeding volume.

Bleeding related to postpartum lochia was recorded but not
considered as a bleeding episode in the analysis. We instructed
participants that lochia begins at postpartum day 1 and generally
lasts less than 8 weeks [20]. They were instructed to consider
continuous bleeding from postpartum day 1 as lochia. Any bleed-
ing that happened after 2 days without lochia was considering
nonlochia and counted as a bleeding episode.

Bleeding patterns were classified based on the WHO's termi-
nology using the frequency and duration of B/S episodes in a
90-day reference period (RP) [14,21], i.e., amenorrhea (no B/S ep-
isodes), infrequent (<3 B/S episodes), normal frequency (3-5 B/S
episodes, representing the frequency of bleeding episodes ex-
pected in women with regular cycle) or frequent (>5 B/S epi-
sodes). The duration of a bleeding episode was defined as
prolonged if it lasted >14 days [14,21]. We extracted the fre-
quency of bleeding episodes as well as the frequency of prolonged
bleeding episodes from the study diaries.

We measured participants' BMI at the baseline visit and then again
90, 180 and 360 days later.

We measured implant continuation rates based on the number
of participants who were using the implant at 360 days of enroll-
ment. In case of study discontinuation, we confirmed that the im-
plant was not removed by a phone call to the participant, to an
authorized family member or to the healthcare provider from
the participant's primary care unit.

We measured users' satisfaction at 360 days of enrollment
using two scales: a face scale and a Likert scale. Both were five-
point scales ranging from “very satisfied” to “very dissatisfied.”

2.5. Statistical analyses and blinding

We used y? and Fisher's Exact Tests for categorical variables.
For quantitative demographic variables, we used Student's t test.
We used a mixed-effects linear regression model to evaluate
BMI. The level of significance was 5% for baseline clinical and de-
mographic characteristics. For the outcomes analyzed in this
study, the level of significance was corrected for multiple hypoth-
esis testing using the Bonferroni adjustment. The adjusted level of
significance was 0.4%.

We conducted intention-to-treat (ITT) and per-protocol (PP)
analyses of bleeding patterns. In the ITT analysis, we included
missing data. In the PP analysis, we excluded missing data. Each
reference period in the PP analysis contained data from partici-
pants who were in the study and completed the bleeding diary
for that RP.

To evaluate the association between exclusive breastfeeding
and amenorrhea, we performed a subanalysis of women in the
PP analysis in RP 1 and 2. We compared amenorrhea rates in ex-
clusively breastfeeding women with nonexclusively breastfeeding
ones. We previously described these groups' exclusive
breastfeeding rates up to 6 months [7].
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Fig. 1. Flowchart of the study. Early represents etonogestrel implant inserted within 48 h of delivery. Delayed represents etonogestrel implant inserted at 6 weeks postpartum.

We imputed BMI missing data using the last observation carried for-
ward method.

For measures of satisfaction, we only analyzed data for the women
who remained in the study and filled out the satisfaction forms. We
evaluated the agreement between satisfaction scales using a weighted
kappa agreement coefficient.

We used SAS 9.2 for all analyses (SAS Institute Inc., Cary, NC, USA).
The statistician was blinded to the study groups.

3. Results

From June 10th to August 15th of 2015, we interviewed 649
postpartum women. Of these, 521 women did not meet eligibility
criteria, 28 dropped out of the trial prior to randomization, and
100 were randomized (50 to early and 50 to delayed postpartum
ENG implant insertion). During the follow-up, eight participants
discontinued the study. One woman requested removal of the im-
plant for personal reasons unrelated to any implant effect, and
seven were lost to follow-up after five attempts of phone contact,
although they continued using the implant (Fig. 1).

Except for schooling, baseline characteristics were similar between
groups (Table 1).

3.1. Bleeding patterns in the first year after delivery

In the ITT analysis, we included all randomized postpartum
women (n=100). In the PP analysis, we analyzed 98 participants
in RP 1 (early group: 48, delayed group: 50), 86 in RP 2 (early
group: 42, delayed group: 44) and 85 in RPs 3 and 4 (early
group: 44, delayed group: 41). There were two participants who
did not complete the diary in the RP 2 but completed it in RPs 3
and 4.

Bleeding patterns were similar between groups over 12 months of
follow-up regardless of analysis type (i.e., ITT and PP). Amenorrhea
was the most common bleeding pattern in both groups during all RPs.
In the ITT analysis, amenorrhea rates ranged from 52% to 56% in the
early group and from 46% to 62% in the delayed group (Fig. 2). In the
PP analysis, amenorrhea rates ranged from 58.3% to 61.9% in the early
group and from 56.1% to 63.6% in the delayed insertion group (online
Fig. 1 supplementary). Prolonged bleeding episodes ranged from 0% to
2% in both groups and analyses (Fig. 2 and online Fig. 1 supplementary).
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Table 1
Baseline demographic and clinical characteristics of postpartum women randomized to
early and delayed etonogestrel implant insertion

Early insertion Delayed insertion p

(n=50) (n=50)
Mean (SD)
Age (years) 269 (54) 25.7 (4.9) 237
Family income (US $, monthly) 518.9 (257.6) 583.7 (446.2) 417
BMI (kg/m?) 29.4 (4.6) 30.2 (5.6) 29°
N (%)
Parity 87°
1 14 (28) 16 (32)
2 20 (40) 19 (38)
>3 16 (32) 15 (30)
Current delivery 1P
Vaginal 36 (72) 36 (72)
Cesarean section 14 (28) 14 (28)
Educational level (years) 02°
5-7 15 (30) 6(12)
>8 35 (70) 44 (88)
Smoking 75°
Yes 6(12) 5(10)
No 44 (88) 45 (90)
Newborn sex 230
Male 28 (56) 22(44)
Female 22 (44) 28 (56)

Early insertion: postpartum women whose etonogestrel implants were inserted within
the first 48 h after delivery; delayed insertion: postpartum women whose etonogestrel
implants were inserted at 6 weeks of delivery.
n: number of women; N: absolute number; SD: standard deviation.

@ ttest, data reported in mean and standard deviation.

b 2 test.

Amenorrhea rates were similar between exclusively breastfeeding
women and nonexclusively breastfeeding ones (online Table 1
supplementary).

3.2. BMI changes in the first year after delivery

At the 360-day visit, BMI decreased 10.3% and 11% in the early group
and delayed insertion group, respectively, compared to baseline, with-
out difference between groups (Table 2).

Ten women (10% of all participants) gained weight during the
study period (4 in the delayed and 6 in the early insertion group),
but none requested implant removal for this reason.

3.3. Implant continuation and satisfaction rates

At 12 months postpartum, the ENG implant continuation rates
were similar between the groups, 98% (49/50) and 100% (50/50)
in the early and delayed insertion group, respectively (p=.99).
More than 90% of postpartum women were satisfied or very satis-
fied with the ENG implant at the 360-day visit regardless of the
timing of insertion (p=.90). The agreement between the Likert
and face scales was 92%.

4. Discussion

We showed that the timing of postpartum ENG implant inser-
tion does not affect bleeding patterns, BMI changes, and method
satisfaction and continuation rates during 12 months of follow-
up. Amenorrhea was the most common bleeding pattern over
12 months in both groups. Implant continuation rates were near
100% in both groups. More than 90% of women were satisfied or
very satisfied with the ENG implant.

Two randomized controlled trials have evaluated bleeding pat-
terns associated with ENG implant use in the postpartum period

[8,11,24]. Compared to our study, both studies have smaller sam-
ple sizes and higher loss to follow-up rate (20%-33%) [8,24]. They
do not describe the bleeding data collection process in detail and
do not describe bleeding patterns according to WHO's terminol-
ogy for progestogen-only contraceptives [8,21,24]. One of these
studies reported amenorrhea as the most common bleeding pat-
tern at 6 months after delivery but did not present amenorrhea
rates according to timing of ENG implant insertion [8].

It is not surprising that we found BMI decreases in ENG im-
plant users in the postpartum period, as have previously been re-
ported [25-28]. Previous studies, however, have not compared
the effect of the timing of postpartum implant insertion on BMI
changes.

The main reasons for discontinuation of the ENG implant
inserted postpartum are unfavorable bleeding patterns and
weight gain [3,13]. Outside the postpartum period, frequent and
prolonged bleedings are the patterns most associated with im-
plant discontinuation [14]. Since prolonged bleeding was unusual
(0%-2%) in our study, we did not have any discontinuation for
this reason. Weight gain did not lead to discontinuation in our
study, even though 10% of the participants gained weight after
delivery. Postpartum weight loss depends on many factors, in-
cluding pre-pregnancy BMI, which we did not evaluate [29,30].

Timing of implant insertion seems not to impact continuation
rates [4,5,8,11,13,24], which is consistent with our findings. Our
continuation rates were higher than those previously reported in
studies that followed women for 12 months postpartum [3-5,13,
24,31]. We attribute our high continuation rates to the anticipa-
tory guidance about the ENG implant.

In the absence of barriers to removal, high LARC continuation
rates generally reflect high satisfaction rates [32]. We found high
satisfaction rates with the ENG implant in both groups. A previous
study also showed high satisfaction rates with postpartum ENG
implant in adolescents, regardless of the timing of insertion [24].

Strengths of our study compared to other postpartum ENG
studies included the high implant continuation rates, bleeding
patterns reported according to WHO's terminology and the use
of two scales to measure method satisfaction. Face scale can be
used to access overall satisfaction with a given treatment [33,
34], especially for patients with low literacy skills. In Brazil, the
rate of functional illiteracy is 23% [35], which can impact partici-
pants' ability to understand the Likert scale. For this reason, we
measured the agreement of Likert scale with another scale not af-
fected by functional illiteracy (i.e., face scale).

Our study also has limitations. First, it was a secondary analy-
sis of a randomized trial for which the primary outcome was in-
fant growth [7]. Emphasis on infant growth and easy access to
delayed placement may have influenced our results. Also, our
sample size may be underpowered for analyzing multiple out-
comes, especially continuation rates. However, a post hoc esti-
mate of effect size for our outcomes indicated a low probability
of demonstrating clinically meaningful results (data not shown).
Nevertheless, our results should be confirmed with studies de-
signed to evaluate the outcomes presented here. Second, we in-
creased the chance of having a type 2 error because we adjusted
the p value for multiplicity to avoid a type 1 error as a conserva-
tive approach. Third, to improve participant adherence to the
study protocol during the postpartum period, we developed a
novel and simplified diary to collect bleeding data. Our findings
should be confirmed with studies using conventional bleeding di-
aries. Finally, the duration of normal postpartum lochia can vary
among women [36], which could have led to inaccurate reporting.

In conclusion, our study provides preliminary data suggesting
that women who underwent immediate postpartum insertion of
the ENG implant did not have different bleeding patterns, BMI
changes, and 12-month satisfaction and continuation rates
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Fig. 2. Timing of etonogestrel-releasing implant insertion and bleeding patterns of postpartum women over the first year since delivery (ITT analysis). ITT = missing data included. First
day of RP1 was up to PPD 2 for both groups. RP1: from 0 to 90 days after randomization; RP2: from 91 to 180 days after randomization; RP3: from 181 to 270 days after randomization; RP
4: from 271 to 360 days after randomization. Bleeding patterns were similar between the groups using y? test. Early insertion: etonogestrel implant inserted within 48 h of delivery.

Delayed insertion: etonogestrel implant inserted at 6 weeks postpartum.

compared to those who underwent delayed insertion. Our results
may help clinicians provide anticipatory guidance to women con-
sidering immediate postpartum ENG implant insertion.
Supplementary data to this article can be found online at https://doi.
org/10.1016/j.contraception.2019.05.007.

Table 2
Timing of etonogestrel implant insertion and postpartum women's BMI over the first year
of the delivery

Time (days) Early insertion Delayed insertion p”
Mean (SD), kg/m? Mean (SD), kg/m? (between groups)

Baseline 29.1 (4.6)* 300 (5.7)# 34

) 265 (4.1) 272 (55) 49

180 26.5 (49) 27.0(59) 66

360 26.4 (5.0)* 26.7 (6.2)# 7

Early insertion: postpartum women whose etonogestrel implants were inserted within
the first 48 h after delivery; delayed insertion: postpartum women whose etonogestrel
implants were inserted at 6 weeks of delivery.
*, #: same symbols represent p<.0001 in the intragroup comparison using mixed-effects
linear regression model.
Baseline: randomization day (up to postpartum day 2 for both groups).

** p = comparison between groups using a mixed-effect linear regression model.
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