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Abstract
Design: We executed a cluster-randomized parallel arm pragmatic trial to observe the association of
home-based postpartum contraceptive provision, including the contraceptive implant, with three and 12-
month contraceptive utilization, satisfaction, and pregnancy rates.

Methods: Eight clusters were randomized to receive either the home-based contraceptive delivery
(condoms, pills, injection, implant) during the routine 40-day postpartum visit in addition to routine care,
or routine care alone, which included comprehensive contraceptive counseling throughout antepartum
care.

Results: 208 women were enrolled in the study, 108 in the intervention clusters and 100 in control
clusters. 94 (87.0%) women in the intervention group and 91 (91%) of women in control clusters were
evaluated 12 months post-enrollment. Likelihood of using contraception at that time was borderline
increased in intervention clusters (RR 1.1 [1.0,1.3], p = 0.05) with an increased likelihood of long-acting
contraceptive use (the implant; RR 1.6 [1.3,1.9], p < 0.001). Pregnancy rates were also borderline reduced
in the intervention clusters (RR 1.0 [1.0,1.1], p = 0.07). There was no difference in satisfaction of women
with contraceptive use between arms with about 95% of women very satis�ed or a little satis�ed in each
arm. Continuation rates at twelve months of contraceptives in the intervention group were 0.0% for
condom users, 80.0% for contraceptive pill users, 57% for injectable users, and 83% for implant users.
Most women who discontinued their initial method chose a more long-term or permanent method. There
was a trend toward a signi�cant association with reduced short interval pregnancy.

Conclusion: Our study had a borderline increase in overall use of contraception by 12 months, did have
an increased likelihood of long-acting contraceptive use of the implant by 12 months, and resulted in a
trend toward reduced short interval pregnancy in the intervention clusters as compared to control clusters.

Registration: clinicaltrials.gov, NCT04005391;

Retrospectively Registered 7/2/2019, https://clinicaltrials.gov/ct2/show/NCT04005391

Protocol: https://doi.org/10.1186/s13063-019-3735-3

Plain English Summary:
In a rural area in the Southwest of the country, there is a region where a large migrant worker community
resides. The community is served by community-based nursing programs that provide maternal and child
health in the home setting. To respond to access barriers to the use of long-acting contraceptives, we
conducted a cluster-randomized trial where the intervention group received a home-based postpartum
contraceptive intervention. To execute the intervention the nurses brought contraceptives (including the
long-acting implant) to women’s forty-day postpartum visit, and the control group received standard
postpartum care, which included education about postpartum contraception, but methods were not

https://doi.org/10.1186/s13063-019-3735-3
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provided. Our primary outcome showed that our intervention increased contraceptive utilization at three
months in the intervention group compared to the control, which has been published. When we surveyed
the women at twelve months post-enrollment, we found that the rate of contraceptive uptake in the
intervention communities was almost higher overall than in the control communities, and that the rate of
implant use was signi�cantly higher. There was also a trend toward reduced short interval pregnancy.

Introduction:
We conducted a cluster-randomized, pragmatic, parallel arm trial whereby study nurses brought
contraceptives (condoms, pills, injection, implant) to the homes of postpartum women in intervention
clusters..1 The objective of the study was to observe whether providing contraceptives at a 40 day post-
partum home visit was associated with an increase in implant uptake by three months postpartum.1 Our
results found that our intervention was successful and increased overall contraceptive uptake (RR 1.3
[1.1,1.5], p < 0.001) as well as implant uptake by three months (RR 1.3 [1.2,1.4]) with high satisfaction
and no adverse outcomes.2 The objective of this additional analysis is to present the 12-month
continuation, satisfaction, and pregnancy rates of the study, which represent secondary outcomes of the
trial.1 We hypothesized based on prior literature that our trial would have high rates of contraceptive
continuation and satisfaction and likely reduce the likelihood of short interval pregnancy.3,4 

Methods:
Setting: The study was conducted in coordination with a maternal health program, referred to as Madres
Sanas, which currently provides four antenatal and two postnatal visits to women living in the Southwest
Tri�nio region of Guatemala, in their homes.5

Participants: Those women aged 15 – 35 who had received antepartum care through the program,
delivered, and were being evaluated for their routinely scheduled forty-day postpartum visit were offered
enrollment.1 This current analysis includes women who were not lost to follow-up and were able to be
evaluated at 12 months post-enrollment.

Sample Size: 208 women were enrolled in the trial after they gave informed consent to participate in the
study and to be followed for twelve months postpartum.2 108 women were enrolled in intervention
clusters, and 100 women in the control clusters.2

Outcomes: Our pre-speci�ed secondary outcome measures were overall contraceptive uptake (by type)
among women at 12 months post-enrollment as well as contraceptive continuation, satisfaction, and
pregnancy rates, by study arm.1 These outcomes pertain to the cluster and participant level. No change to
these outcomes were made after the trial commenced.

Statistical Methods: We performed univariate comparisons with a mixed effects regression adjusted for
cluster of overall contraceptive and implant use at 12 months, which converted the comparisons to risk
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ratios with 95% con�dence intervals. We used descriptive statistics to produce counts and percentages of
contraceptive uptake and use by intervention arm and by study timepoints, describing initial method
choices and continuation rates in the intervention clusters as well as use of methods by three and 12
months in all study participants. These same methods were used to describe satisfaction with
contraceptive choices and frequency of short interval pregnancy among study participants. STATA
software version 15.2 (StataCorp LP, College Station, TX, USA) was used for analysis.

Results:
Figure 1 presents the participant �ow through the trial. Of 208 women enrolled in the trial, 108 women
received the intervention, and 12-month outcome data was available for 94 of them. In the control
clusters, among 100 women who were enrolled, 9 were lost to follow-up by 12 months. The study
populations have previously been described in terms of age, education, marital status, parity, obstetric
history, prenatal care receipt, and pregnancy outcomes.2

Table 1 presents the 12-month outcome of the study. Overall contraceptive use by 12 months was 59.0%
in control clusters and 67.6% in intervention clusters (RR 1.1 [1.0,1.3], p < 0.05). The table then shows how
that usage breaks down by method of contraception including modern and traditional methods, which
differed primarily with respect to implant usage (RR 1.5 [1.2,2.0], p = 0.002). The use of short-acting
methods did not vary by study arm with respect to use by 12 months (RR 1.1 [0.9,1.2], p = 0.6). Implant
usage by 12 months was statistically signi�cantly different between study arms with 3 women from
control clusters using the method compared to 25 women in the intervention arm (RR 1.6 [1.3,1.9], p <
0.001). Of note, no adverse outcomes were reported; pregnancy occurred among 4 women in the control
group and no women in the intervention group (RR 1.0 [1.0,1.1], p = 0.07).

Table 3 presents satisfaction outcomes collected at 12 months. There was no difference in satisfaction
of women with contraceptive use between arms with about 95% of women very satis�ed or a little
satis�ed in each arm. Those who were dissatis�ed report being so due to side effects of nausea,
amenorrhea, or heavy bleeding.

Table 4 illustrates why women who were not using a contraceptive method at 12 months declined to do
so. There was no statistical difference in reasoning between the groups, with the most common reasons
being that the women reportedly did not have a partner and therefore did not require contraception
(26.4%) and a non-speci�ed reason of ‘other’ (37.7%). Less common reasons included ‘desiring
pregnancy’ or ‘partner not supporting contraceptive use’ (each 3.8%) and ‘being afraid of side effects’ or
‘not knowing why they chose not to use a method’ (each 9.4%).

Tables 5 and 6 present continuation rates of contraceptive methods that women in the intervention
clusters chose at their enrollment visit. Of 2 women who initially chose condoms, neither of them was still
using that method at 12 months (Table 5) and 1 had switched the injection (Table 6). Of 5 women who
chose to initiate pills, 4 were still using the method at 12 months (Table 5). For the 37 women who
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received an injection at their enrollment visit, 57% were still using that method by 12 months (Table 5),
and 2 had undergone sterilization by that time (Table 6). Of women who chose the implant at enrollment
(30), 25 were still using that method by 12 months, with one woman discontinuing in favor of sterilization
(Table 6).

Discussion:
Our cluster-randomized parallel-arm pragmatic trial designed to test the hypothesis that reducing barriers
to accessing the contraceptive implant would increase usage at 3 months was shown to be a positive
trial.2 By 12 months, the intervention clusters had a borderline higher overall contraceptive uptake rate,
with signi�cantly higher rates of implant use in the intervention clusters, but no difference in rates of
short-acting contraceptive utilization between arms. In intervention clusters, contraceptive continuation
rates ranged from 57.0% – 83.0% with the highest continuation among implant users, and over 90% of all
participants were very or a little satis�ed across the entire study population. There was a trend toward a
signi�cant association with a reduced frequency of short interval pregnancy in the intervention compared
to control clusters.

While we found borderline signi�cance in overall contraceptive uptake at 12 months between the arms,
we feel this likely due to the fact that the Madres Sanas program has been in effect since 2011 and
postpartum contraceptive use is historically high this population, with many women also meeting World
Health Organization recommendations for proper pregnancy spacing.2,6 Our results suggest that the
intervention was still having a positive impact 12 months after initiation. It is possible that our home
nursing prenatal program been successful at increasing contraceptive use in the region overall over the
past decade.2,7

As explored in our primary outcome paper, the Pan American Health Organization has previously
suggested that a focus on long-acting reversible contraceptives in Latin America is a priority.8 We felt that
our current study and prior research responded to this call and provided evidence that home- and
community-based nursing programs are an implementation strategy that can achieve high satisfaction
and continuation rates of postpartum contraception.3,4 Next steps for research would be to focus on
adaptation of our program to other settings and even other interventions such as adolescent pregnancy
prevention, to determine in similar results are replicable.

While we report a good follow-up rate in the study, we do feel our results are potentially limited by missing
data and relatively small sample sizes. For example, our short interval pregnancy was borderline reduced
by our intervention, and it is possible that if we had more complete data, we would be able to assert that
our intervention had reduced this outcome. It would also be good to have collected more comprehensive
data on different methods of contraceptive use between three and 12 months to get a sense of
contraceptive behavior around switching methods, though we have some sense that women in these
communities often switched in favor of a more long-acting or permanent method than that which they
originally initiated.
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In conclusion, our study, originally designed to respond to previously identi�ed barriers to implant uptake,
was successful at increasing the use of this long-acting method through 12 months postpartum. Not only
did it increase overall use of contraception by three months, but it almost continued to do so at 12
months, still shifting contraceptive use away from shorting-acting methods in favor of longer-acting
methods, with high continuation and satisfaction rates and no adverse outcomes reported. There was a
trend toward a signi�cant association with reduced frequency of short interval pregnancy. We believe that
our �ndings support taking this approach to scale, especially in regions that are experiencing high rates
of short interval pregnancy and low long-acting contraceptive utilization in Guatemala and beyond.
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Table 1.

Contraceptive Use and Repeat Pregnancy by Twelve Months Post-Enrollment
  Total Population of

Women Followed to
12 Months

(n = 185)

Control Clusters (4)
Women Followed to
12 Months

(n = 91)

Intervention
Clusters (4)

Women
Followed to
12 Months

(n = 94)

P-
Value

RR

[95%
CI]

Using a
Method by 12
Months

Yes (% of
total)

 

132 (63.5%)

 

  59 (59.0%)

 

73 (67.6%)

0.05 1.1

[1.0,
1.3]

Method Being
Used at 12
Months

Abstinence

Pills

Injection

Implant

Intrauterine
Device

Female
Sterilization

Missing

 

1 (0.8%)

4 (3.1%)

90 (70.3%)

28 (21.9%)

1 (0.8%)

4 (3.1%)

4 (3.1%)

 

1 (0.8%)

0 (0.0%)

52 (91.2%)

3 (5.3%)

0 (0.0%)

1 (1.8%)

2 (3.6%)

 

0 (0.0%)

4 (5.6%)

38 (53.5%)

25 (35.2%)

1 (1.4%)

3 (4.2%)

2 (2.8)

0.002 1.5

[1.2,2.0]

Short-Acting
Method at 12
Months*

Yes (% of
users)

 

94 (71.2%)

 

52 (88.1%)

 

42 (57.5%)

0.6 1.1

[0.9,1.2]

Implant at 12
Months

Yes (% of
users)

 

28 (%)

 

3 (%)

 

25 (%)

<0.001 1.6

[1.3,1.9]

Pregnant by
12 months

Yes (% of
total)

 

4 (2.2%)

 

4 (4.4%)

 

0 (0.0%)

0.07 1.0

[1.0,1.1]
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Note: p-values the result of a generalized linear model mixed effects regression adjusted for cluster

*: Short Acting Method Includes: condoms, pills, injection

Table 3.

Satisfaction of women on contraception by twelve months post-enrollment
  Women on

Contraception at
Twelve Months

(n = 132)

Control Clusters (4)
Women on
Contraception at
Twelve Months

(n = 59)

Intervention
Clusters (4)

Women on
Contraception at
Twelve Months

(n = 73)

P-
Value

RR

[95%
CI]

Satisfaction
Level

Very
Satis�ed

A Little
Satis�ed

A Little
Dissatis�ed

Very
Dissatis�ed

 

103 (78.0%)

22 (16.7%)

5 (3.8%)

2 (1.5%)

 

  45 (76.3%)

12 (20.3%)

1 (1.7%)

1 (1.7%)

 

58 (79.5%)

10 (13.7%)

4 (5.5%)

1 (1.4%)

1.0 1.0

[0.8,1.2]

If
Dissatis�ed,
Why?

Nausea

Amenorrhea

Heavy
Bleeding

 

1 (14.3%)

2 (28.6%)

4 (57.1%)

 

1 (50.0%)

1 (50.0%)

0 (0.0%)

 

0 (0.0%)

1 (20.0%)

4 (80.0%)

- -

Note: p-values the result of a generalized linear model mixed effects regression adjusted for cluster
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Table 4.

Reasons women not using contraception were not doing so by twelve months post-enrollment
  Women Not on

Contraception at
Twelve Months

(n = 53)

Control Clusters (4)
Women Not on
Contraception at
Twelve Months

(n = 32)

Intervention
Clusters (4)

Women Not on
Contraception at
Twelve Months

(n = 21)

P-
Value

RR

[95%
CI]

Reasons
women were
not using a
Method

Desiring
Pregnancy

No Partner so
No Need for a
Method

Partner Does
not Support
Use of a
Method

Afraid of Side
Effects

I Don’t Know

Other

Missing

 

2 (3.8%)

14 (26.4%)

2 (3.8%)

5 (9.4%)

5 (9.4%)

20 (37.7%)

3 (5.7%)

 

  2 (6.3%)

8 (25.0%)

0 (0.0%)

3 (1.9%)

3 (9.4%)

14 (43.8%)

2 (6.3%)

 

0 (0.0%)

6 (28.6%)

2 (9.5%)

2 (9.5%)

2 (9.5)

6 (28.6)

1 (4.8)

0.6 0.7

[0.2,2.5]

Note: p-values the result of a generalized linear model mixed effects regression adjusted for cluster
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Table 5.

Continuation rates of methods chosen by women at their enrollment visit in intervention clusters
Number of women who started a method at their enrollment visit who were still on that method at 12
months post-enrollment

Contraceptive Method
Chosen at

Enrollment Visit

Three Month

Continuation Rate of Enrollment
Method

Twelve Month

Continuation Rate of Enrollment
Method

Condoms 2 Condoms 1, 50% Condoms 0, 0%

Pills 5 Pills 4, 80% Pills 4, 80%

Injection 37 Injection 28, 76% Injection 21, 57%

Implant 30 Implant 27, 90% Implant 25, 83%

 

Table 6.

Initial contraceptive choice of women in intervention clusters and method they switched to by twelve
months post-enrollment

  Contraceptive Choice 12 Months Post-Enrollment (Switched to this Method by 12
Months)a

Pills Injection Implant IUD Tubal Ligation

Initial Contraceptive Choice at Enrollment

No
Method

0 17 0 1 0

Condoms 0 1 0 0 0

Pills 4 0 0 0 0

Injection 0 21 0 0 2

Implant 0 0 25 0 1

a: choices of two women missing

Table 2 not available with this version.

Figures
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Figure 1
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