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Studies have suggested that improving access to family planning (FP) may improve
contraceptive use and reduce fertility. However, high-quality evidence, particularly
from randomized implementation trials, of the effect of FP programs and interven-
tions on longer-term fertility and birth spacing is lacking. We conduct a nonblinded,
randomized, controlled trial to assess the causal impact of improved access to FP on
contraceptive use and pregnancy spacing in Lilongwe, Malawi. A total of 2,143 married
women aged 18 to 35 who were either pregnant or had recently given birth were
recruited through home visits between September 2016 and January 2017 and were
randomly assigned to an intervention arm or a control arm. The intervention arm
received four services over a 2-y period: 1) up to six FP counseling sessions; 2) free
transportation to an FP clinic; 3) free FP services at the clinic or financial reimbursement
for FP services obtained elsewhere; and 4) treatment for contraceptive-related side
effects. Contraceptive use after 2 y of intervention exposure increased by 5.9 percentage
points, mainly through an increased use of contraceptive implants. The intervention
group’s hazard of pregnancy was 43.5% lower 24 mo after the index birth. Our results
highlight the positive impact of increased access to FP on a woman’s contraceptive use.
In addition, we show that exposure to the FP intervention led to a prolongation of
birth intervals among intervention women relative to control women and increased her
control over birth spacing and postpartum fertility, which, in turn, may contribute to
her longer-term health and well-being.

family planning | contraceptive use | birth spacing | randomized controlled trial | Malawi

Short pregnancy and birth intervals can adversely affect maternal and child health
(MCH) (1, 2) and are associated with high levels of infant mortality and low birth
weight, particularly in Sub-Saharan Africa (3, 4). For these reasons, the World Health
Organization (WHO) recommends that women wait at least 24 mo after a live birth
before attempting to become pregnant again (5). However, family planning (FP) use in
the postpartum period is low, and many women in low- and middle-income countries
become pregnant within this 2-y window (6). Improving access to postpartum FP has the
potential to reduce these high-risk short birth intervals (7, 8), yet unmet need for FP in
the postpartum period and the risk of short birth intervals remain high, particularly in
Sub-Saharan Africa (9, 10).

Although there is a large empirical literature on FP, recent reviews of the impact of FP
programs and interventions have found few high-quality studies that assessed intervention
impact in the short term (within a year of intervention exposure) and even fewer studies
that assessed outcomes beyond contraceptive use, such as pregnancy and births (11–
14). In Egypt, an intervention that provided women using lactation amenorrhea with
emergency contraception in advance, as a backup contraceptive method, was found to
reduce pregnancies after 6 mo (15). In another study that was also conducted in Egypt,
women who received an immediate postpartum insertion of an intrauterine device (IUD)
were found to have lower pregnancy rates 1 y after insertion compared to women who
received an insertion 6 wk after delivery (16).

Other randomized controlled trials of FP services have found equally mixed results.
Findings from the Navrongo community-level experiment in Ghana found program
impacts on both contraceptive use and longer-term fertility; however, balance across
treatment and control communities was not achieved, and recent studies have found that
effects of the intervention have attenuated over time (17–19). Two program evaluations
in Ethiopia and Kenya that assessed FP services that were integrated into microcredit and
HIV programs, respectively, found no intervention effects (20, 21). Finally, studies of the
well-known Matlab MCH-FP program in Bangladesh have shown significant and long-
standing reductions to fertility (22, 23) and increased birth intervals among women in
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program areas (24). However, findings from the Matlab pro-
gram have been extensively debated, with critics noting that the
bundling of FP with other MCH services makes it difficult to
disentangle the independent impacts of FP (13, 25). In addition,
the potential nonrandom selection of intervention and compari-
son areas has sparked questions about the extent to which causal
inferences can be made from the program (24).

More recently, a cluster randomized controlled trial of a post-
partum FP intervention in Burkina Faso found a significant effect
on modern contraceptive use after 1 y of intervention exposure
(26), but no effect after 2 y of exposure (27). A randomized trial of
a similar intervention in the Democratic Republic of Congo found
no effect on overall contraceptive use, but there was an observed
shift in the method mix toward contraceptive implants after a
year of exposure to the intervention (28). A cluster randomized
controlled trial in Nepal, which improved women’s access to
FP counseling during pregnancy and provided women with the
option to receive IUD insertions in the immediate postpartum
period, found positive effects on modern contraceptive use 1 y
after exposure to the intervention. However, these findings were
not sustained after 2 y of intervention exposure, with effects
only being observed on the contraceptive method mix, mainly
through an increase in IUDs and a reduction in other methods
(29). Notably, these three randomized trials reported effects only
on contraceptive use, but not on pregnancy or birth spacing. A
recent evaluation of an integrated postpartum FP intervention in
Bangladesh, which had intervention and comparison areas, but
was not randomized, did find a significantly lower risk of short
birth intervals in the intervention areas over the first 36 mo of
exposure to the intervention (30).

We conduct a randomized controlled trial in Malawi to as-
sess the causal impact of improved access to FP on women’s
postpartum contraceptive use and pregnancy spacing. Details of
the Malawi Family Planning Program are given in SI Appendix,
Appendix S2.1. The 2015–16 Malawi Demographic and Health
Survey reported a contraceptive prevalence rate of 59.2% among
married women of reproductive age, while 18.7% of women had
an unmet need for FP (31). Short birth intervals are common,
with 11.5% of nonfirst births occurring within 2 y and 37.9%
occurring within 3 y of a previous birth. In order to design the
intervention, we reviewed the literature on the reasons for the
nonuse of FP among fecund women in developing countries and
found evidence for lack of knowledge, lack of access, opposition to
use, and, particularly, fear of side effects to be key barriers to access
and use (32). A recent qualitative study on access to FP in Malawi
cited side effects, distance and transport costs, and lack of method
choice, due to stockouts and provider preferences, as barriers to
uptake, despite services being free through public-sector providers
(33). An additional deterrent was the requirement to provide
a blood sample for HIV and pregnancy testing, which would
entail returning to the facility for results, before accessing public-
sector FP services (34). We subsequently designed an intervention
that aimed to address these key barriers. Our study follows the
Consolidated Standards of Reporting Trials 2010 standard for
reporting randomized trials (35).

Results

Study Design and Participants. We conduct a pragmatic two-
arm, randomized, multi-intervention trial with married women
of reproductive age in Lilongwe, Malawi; the protocol for the trial
has been published elsewhere (36). We selected neighborhoods
of Lilongwe and screened households within neighborhoods for
eligible women who, at the time of the baseline survey: 1) were

married; 2) were either currently pregnant or had given birth
within 6 mo; 3) were between the ages of 18 and 35; and 4) lived
in the city of Lilongwe. Eligible women were informed about the
study and recruited after giving informed consent. At most, one
woman was recruited from each household. Screening, recruit-
ment, and implementation of the baseline survey were conducted
from September 2016 to January 2017. The intervention began
in November 2016, and women assigned to the intervention
arm received services for a 2-y period, until February 2019.
Details on the uptake of intervention services are provided in
SI Appendix, Appendix S2.2. Two annual follow-up surveys were
conducted, 1 y and 2 y after the baseline survey, respectively. Data
collection for the first follow-up survey began in August 2017
and was completed in February 2018, and data collection for the
second follow-up survey began in August 2018 and was completed
in February 2019.

Randomization. Following the baseline survey, women were allo-
cated to strata based on their number of living children, ever use of
FP, age of sexual debut, educational attainment, work status, and
neighborhood of residence at baseline. Each month, individuals
within each stratum were randomized to either the treatment
or control group by a computer-generated random-allocation
sequence. For strata with only one individual, allocation to the in-
tervention or control arm was based on a random draw with equal
probability of treatment. Randomization within strata reduces the
likelihood of imbalance in random assignment, which increases
our statistical power to detect outcomes (37). Randomization of
recruited women to treatment and control arms was conducted in
monthly batches in order to avoid any delays to rolling out the
intervention to women who had already given birth. The study
was not blinded. Additional details of the randomization protocol
are presented in SI Appendix, Appendix S1.

Intervention. The design of the components of the intervention
was informed by a literature review of the key barriers to FP (32);
preliminary scoping assessments of the FP and reproductive health
environment by researchers in Lilongwe; and discussions with key
stakeholders at the Malawi Ministry of Health, the Reproductive
Health Directorate, public- and private-sector service providers,
and local communities at our study sites in Lilongwe. A woman
who was randomly assigned to the intervention arm was presented
with the following services:

1. An FP information package and up to six private counseling
visits at or near her home with FP counselors, who were trained
by the Ministry of Health’s Reproductive Health Directorate;

2. A free transportation (taxi) service to a designated high-quality
FP clinic with low waiting times;

3. Free FP services at the designated clinic or financial reimburse-
ment for any FP services received at other clinics; and

4. Free over-the-phone consultations with a doctor and referral
services, along with reimbursement for treatment costs in the
event that the woman experienced any contraindications or
side effects related to her use of FP.

Additional details on each of these intervention compo-
nents are available in the published protocol (36) and in
SI Appendix, Appendix S2. Women who were assigned to the
control arm received information about their nearest FP clinic at
the time of the baseline interview (which was also given to the
intervention group) and were only recontacted at follow-up.

The intervention was designed to reduce key information and
cost barriers that were identified prior to the study launch, increase
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accessibility to FP services, and provide counseling on and treat-
ment for any contraceptive-related side effects for women in urban
Malawi. While women were counseled on how to engage their
husband/male partner through counseling and communication,
the design of the study did not directly address social norms related
to community or partner views on FP. Evidence on the effect
of male involvement in FP decisions in Sub-Saharan Africa is
mixed (38); in our study, it was the woman’s choice to decide the
extent to which she wanted to involve her husband/partner in any
part of counseling or the intervention. Addressing social norms
in FP more rigorously would require a larger, cluster randomized,
multiarm trial, which is beyond the scope of this study.

Outcomes. We focus on three primary outcomes of the study:
contraceptive use, method mix, and short pregnancy intervals
(becoming pregnant again within 24 mo of the index birth) at the
second-year follow-up. If women reported using a contraceptive
method, they were then asked about the type of method they
had used. In addition, women who reported they had become
pregnant again since the index birth were asked the month in
which they became pregnant. In addition to overall contraceptive
use, we also report the effect of the intervention on contraceptive
method mix and the use of long-acting contraceptive methods
(sterilization, implants, and IUDs), and we specifically explore
the intervention’s impact on the relative uptake of injectables and
implants, two commonly used long-acting reversible methods in
Malawi (31).

Finally, our study protocol also lists the downstream effect
of induced changes to fertility on female labor supply, health
and education of children, income, and well-being as secondary
outcomes. These outcomes will be analyzed in a structural equa-
tion framework, using the first-stage effects of the intervention
on parity and spacing, to estimate the effects of fertility and
birth spacing on these downstream outcomes; refer to figure 3
in the research protocol (36) and the preanalysis plan that is
included with the trial registration. The analysis of these additional
outcomes will be presented in future studies.

Estimation Strategy. We conduct an intention-to-treat analysis
on contraceptive use and pregnancy since the index birth, which
were measured at the 2-y follow-up, as set out in our preanalysis
plan (36). All women who were followed up are included, irrespec-
tive of adherence to the study protocol. We conduct an unadjusted
analysis, regressing the outcome on a constant and an indicator
variable for treatment. The treatment effect therefore identifies the
difference in the contraceptive prevalence rate, or pregnancy rate,
between the treatment and control groups. We also report adjusted
effects, where we include a number of woman-level controls that
were measured at baseline, including age (in three age groups),
age of sexual debut, the total number of children who were alive
at baseline, a woman’s ever use of FP, a woman’s work status,
educational attainment (primary or less versus secondary and
higher), religion (Christian versus other), and ethnicity (Chewa
versus other). We also include neighborhood-level fixed effects
to control for unobserved heterogeneity at the community level.
In addition to these adjustments for all outcomes, we include
additional controls depending on the outcome. We did not mea-
sure and are unable to study possible heterogeneity of effects by
HIV status. Finally, some women in our sample had given birth
and were already using a contraceptive method at the time of
the baseline interview. We control for this use (or the specific
contraceptive method in question for the secondary outcomes
related to the contraceptive method mix). For the outcome on
pregnancy since the index birth, we control for pregnancy status at

the time of the baseline interview and for the duration between the
index birth and the second-year follow-up interview, in months.
We report Eicker–Huber–White heteroskedasticity-robust CIs for
all analyses.

The intent-to-treat analysis of the subsequent pregnancy since
the index birth at the time of the second-year follow-up follows
our prespecified analysis plan. However, the time between the
index birth and the second-year follow-up varies across women.
The index birth date differs from the date of the baseline interview
because we recruited women who were either pregnant or had
given birth within the last 6 mo at the time of the baseline
interview. There is an issue that some of the reported pregnancies
may occur after the 2-y spacing interval that is recommended by
the WHO, while data for other women may be censored if their
follow-up interview is conducted within 24 mo of their index
birth. Given the variation in the duration of follow-up relative
to the date of the index birth, a more appropriate estimation
strategy is to conduct a survival analysis that examines the time
from the index birth to 1) a subsequent pregnancy, 2) a loss to
follow-up, or 3) to the end of the 24-mo period when a new
pregnancy is considered to be high risk. In our survival analysis, we
also include women who participated in the first-year follow-up,
but who were subsequently lost to follow-up in the second year.
Observations in this analysis are censored after the last interview
date. Finally, women who were initially pregnant at baseline, but
who subsequently failed to carry the child to term or have a live
index birth, were excluded from the intent-to-treat pregnancy
and survival analyses in light of the WHO recommendation that
women who experience a termination of their pregnancy need
only wait 6 mo, rather than 24 mo, before becoming pregnant
again (5).

Our survival-analysis approach allows us to limit the analysis
to the high-risk period in the 24 mo after the index birth, while
efficiently using data from women for whom we have less than
24 mo of follow-up. This analysis also allows for the underlying
incidence rate of pregnancy since the index birth to be time-
varying. We report the results of a survival model as an ancillary
analysis since this approach was not originally specified in our
preanalysis plan. However, it should be noted that while the
survival analysis may be more appropriate for the outcome of
interest, the Cox proportional hazards model imposes a number
of assumptions on the functional form of the intervention effect
over and above those that are made in our prespecified intention-
to-treat analysis (39).

For our survival analysis, we report Kaplan–Meier curves of the
survival time to the next pregnancy for both the treatment and
control groups. We also estimate the effect of the intervention on
the hazard of pregnancy using a Cox proportional hazards model;
we report both unadjusted and adjusted estimates. The adjusted
estimates control for the same covariates as our intention-to-treat
analysis for pregnancy, except for time between the index birth
and the last follow-up interview, since both of these controls are
adjusted for directly in the survival model.

Analytic Sample and Randomization. A total of 12,590 house-
holds were approached during the recruitment period, from
September 2016 to January 2017, and 2,490 women in these
households met the eligibility criteria. Of these women, 2,175
women consented to participate and were enrolled in the study,
and 2,143 women (86.1% of eligible women) consented to
participate, completed the baseline survey, and were randomized
into the intervention or control groups.

Of the 2,143 women who competed the baseline survey,
1,026 women were randomly assigned to the intervention group,

PNAS 2022 Vol. 119 No. 22 e2200279119 https://doi.org/10.1073/pnas.2200279119 3 of 7

https://doi.org/10.1073/pnas.2200279119


Table 1. Balance table of outcomes and covariates by treatment group
Full Treatment Control Difference

Baseline values
Current use of FP (1 = yes) 0.237 0.239 0.235 0.003
Currently pregnant (1 = yes) 0.516 0.516 0.516 0.000
Ever use of FP (1 = yes) 0.755 0.775 0.736 0.039∗∗

Long-acting method use (1 = yes) 0.034 0.034 0.033 0.001
Injectable use (1 = yes) 0.187 0.189 0.185 0.004
Implant use (1 = yes) 0.031 0.031 0.031 0.000
Observations 2,139 1,026 1,133

Endline outcomes (year 2 follow-up survey)
Current use of FP (1 = yes) 0.745 0.775 0.718 0.057∗∗∗

Long-acting method use (1 = yes) 0.257 0.286 0.231 0.055∗∗

Injectable use (1 = yes) 0.403 0.399 0.406 0.007
Implant use (1 = yes) 0.219 0.240 0.200 0.040∗∗

Pregnant since index birth (1 = yes) 0.074 0.053 0.093 0.040∗∗∗

Birth since index birth (1 = yes) 0.040 0.029 0.051 0.022∗∗

Observations 1,672 782 890
∗∗P <0.05; ∗∗∗P < 0.01.

while the remaining 1,117 women were randomly assigned to
the control group. SI Appendix, Table S1 presents additional
descriptive statistics of the sample of women in the study, while
SI Appendix, Table S2 presents a balance table of outcomes at
baseline and endline and covariates at baseline by treatment group;
an abbreviated version is presented in Table 1. Fig. 1 describes the
screening, recruitment, and randomization process, as well as the
follow-up rates at 1 and 2 y. Follow-up rates relative to the baseline
sample were 82.7% in the first wave and 78.0% in the second
wave and were similar across treatment (76.2%) and control
(79.9%) groups, as shown in Fig. 1. Attrition was somewhat
higher in the treatment group than the control group; however,
we do not find any observable evidence of differential attrition
between intervention and control groups. SI Appendix, Table S5

presents our comparisons of women who were lost to follow-up
by treatment assignment.

Intent-to-Treat Results. Estimates of the effect of the interven-
tion on outcomes at the second-year follow-up are reported in
Table 2. Sample size for the adjusted analysis (1,667) is smaller
than the unadjusted (1,672) due to missing data on covariates.
Panel A of Table 2 reports intention-to-treat results for contracep-
tive use in the second year.

In our adjusted analysis, we find a 5.9-percentage-point
(p.p.) increase [95% CI: 2.4, 9.4] in contraceptive use among
women in the intervention group after 2 y of exposure to our
intervention. Panels B–D report the effect of the intervention
on long-acting contraceptive methods, injectables, and implants,

Fig. 1. Participant flowchart.
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Table 2. The effect of the intervention on FP use and
pregnancy at second-year follow-up
Model Unadjusted Adjusted

Panel A: Current use of FP
Treatment 0.057∗∗ 0.059∗∗

[0.022, 0.092] [0.024, 0.094]
Panel B: Long-acting method use
Treatment 0.055∗∗ 0.054∗∗

[0.020, 0.090] [0.020, 0.089]
Panel C: Injectable use
Treatment −0.0066 0.00088

[−0.046,0.033] [−0.039,0.040]
Panel D: Implant use
Treatment 0.040∗∗ 0.043∗∗

[0.0070, 0.074] [0.011, 0.075]
Observations 1,672 1,667

Panel E: Pregnant again since index birth
Treatment −0.038∗∗ −0.037∗∗

[−0.0618,−0.0137] [−0.0621,−0.0111]
Observations 1,581 1,475

Each observation is a woman. The results presented are from intent-to-treat linear
probability models, and 95% CIs, which are calculated with heteroskedasticity-robust SEs,
are presented in brackets. The adjusted regressions, reported in column 2, include the
following covariates at baseline: the woman’s total number of children who are alive, her
educational attainment (primary or less versus secondary and higher), her age (in three
age groups), age of sexual debut, ever use of FP her religion, work status, and tribal group.
The adjusted regressions also include neighborhood fixed effects and control for baseline
levels of the outcome. For Panel E, the time since the index birth (in months) is included as
an additional control variable.
∗∗P < 0.05.

respectively. As can be seen from these results, the increase in
contraceptive use is almost entirely due to a rise in the use
of long-acting contraceptive methods, in particular, implants.
On the other hand, our adjusted analyses (presented in
SI Appendix, Table S3) find strong and significant correlations
between baseline contraceptive use, particularly long-acting
method use, and endline use. Taken together, we find that the
intervention may have impacted the contraceptive method mix,
but only marginally, given women’s strong underlying method
preferences and high use at baseline. In Panel E of Table 2, we
report estimates of the effect of the intervention on the probability
of becoming pregnant again since the index birth after 2 y of
intervention exposure. The sample size for this analysis is smaller
than for contraceptive use since we exclude 74 women who were
pregnant at baseline, but did not subsequently have an index
birth. We estimate a 3.7-p.p. reduction [95% CI: −6.2, −1.1] in

the probability of becoming pregnant within 2 y after the index
birth. SI Appendix, Table S3 presents the full set of estimates of
the key exposure and control variables for each of the adjusted
regressions that are presented in Table 2.

Survival Analysis Results. A total of 1,772 women were included
in the survival analysis; Fig. 1 presents the flowchart to identify
the analytic sample for this analysis. The sample is larger than
for the second-year follow-up since we have partial data on time
to pregnancy from wave one for some additional women. Fig. 2
presents the Kaplan–Meier survival plots of the probability of not
having a pregnancy within 24 mo following the index birth and
also presents the number of women who were at risk at each time
point. Table 3 presents estimates from unadjusted and adjusted
Cox proportional hazard models of the intervention impact on the
risk of subsequent pregnancy within 24 mo from the index birth.
The adjusted estimates show that, on average, the intervention
reduced the risk of subsequent pregnancy by 43.5%, based on
a hazard rate of 0.565 [95% CI: 0.387, 0.824]. The coefficient
estimates for the full set of covariates in the adjusted model are
presented in SI Appendix, Table S4.

Discussion

Our experimental findings show that improving access to postpar-
tum FP has a significant effect on contraceptive use, particularly
on the adoption of implants (a long-acting reversible method),
and on pregnancy spacing in the 2 y following the index birth.
These results are consistent with prior studies that show the
positive impact of postpartum FP interventions on postpartum
contraceptive use and method mix (11, 12, 26, 28). The increase
in implant use relative to other methods may also reflect the
intervention’s potential to improve contraceptive concordance for
women in the intervention group. When asked which method
features or attributes were most important in choosing a method,
women reported that they preferred methods that were effective,
easy to use, and did not require resupply or revisits to the clinic;
SI Appendix, Table S9 presents the distribution of women’s pre-
ferred method attributes. While injectables, oral contraceptives,
and implants are all effective modern contraceptive methods, the
longer duration of the implant relative to the injectable and pill,
combined with its limited need for resupply following insertion,
may make implants a more preferred choice, even relative to in-
jectables, which remain the most widely used method in Malawi.
This preference for more effective and easier-to-use methods may

Fig. 2. Kaplan–Meier survival plot of the probability of not having a short pregnancy interval (pregnancy within 24 mo after birth).

PNAS 2022 Vol. 119 No. 22 e2200279119 https://doi.org/10.1073/pnas.2200279119 5 of 7

https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://www.pnas.org/lookup/suppl/doi:10.1073/pnas.2200279119/-/DCSupplemental
https://doi.org/10.1073/pnas.2200279119


Table 3. Hazard rate estimates of pregnancy within 24
mo after index birth
Model Unadjusted Adjusted
Treatment 0.565∗∗ 0.575∗∗

[0.387,0.824] [0.393,0.843]
Observations 1,772 1,767

Each observation is a woman. Columns 1 and 2, respectively, report unadjusted and
adjusted hazard rates from a Cox proportional hazards model, and 95% CIs, which are
calculated with heteroskedasticity-robust SEs, are presented in brackets. The adjusted
regression, reported in column 2, includes the following covariates at baseline: the
woman’s total number of children who are alive, her educational attainment (primary or
less versus secondary and higher), her age (in three age groups), age of sexual debut, ever
use of FP, religion, work status, and tribal group. The adjusted regression also includes
neighborhood fixed effects.
∗∗P < 0.05.

be more easily realized for women in the intervention group, who
all received free access to a full range of methods, including clinical
insertion as well as removal of long-acting methods, at our partner
clinic. In addition to the increase in contraceptive use, we find
that the intervention led to a significant decrease in the likelihood
of becoming pregnant again within 2 y of a birth; our survival-
analysis results indicate that the intervention nearly halved the
probability of a pregnancy in the 24 mo after the index birth. This
finding highlights the positive and sustained impacts of FP access
on both a woman’s contraceptive use and her control over birth
spacing and postpartum fertility.

Our trial has several limitations. Given that the treatment
assignment was conducted at the individual level to women within
the same neighborhoods, we cannot exclude the possibility of
spillover effects between intervention and control women, which
might attenuate our overall estimated treatment effects (40). The
loss to follow-up, while smaller than expected in our analysis plan,
introduces a potential bias if it was related to the outcomes of
interest; an analysis of women who were both reinterviewed as
well as lost to follow-up suggests that attrition is not differential
by treatment status (refer to SI Appendix, Table S5). While we
had independent teams separately carry out the intervention
components (counseling, transport, and reimbursement activities)
and data-collection activities (baseline and follow-up interviews),
and although our teams were not directly informed of treatment
assignment, we cannot rule out potential assessment biases by
both interviewers and respondents since the trial was not fully
blinded (41). Another limitation of our intervention design is
that it does not allow us to disentangle the effects of the different
components that, taken together, comprise the intervention pack-
age. Such an approach would require a much larger, multifactorial
trial, through which both the independent and joint effects of each
component on outcomes could be estimated.

From a policy standpoint, our intervention estimates may
not be generalizable to other settings. The limits to external
validity may be significant, given the observed heterogeneity in
the impacts of FP interventions in different settings (11, 12, 26,
28). When comparing our findings with other FP interventions,
particularly the Matlab and Navrongo programs, we find that
baseline contraceptive use in Lilongwe was significantly higher in
2016 (58%) than what was found in Matlab (1%) and Navrongo
(10%) prior to the introduction of FP programs in those settings.
This suggests that we may observe a larger intervention effect
(and possibly even larger than what was observed in Matlab
and Navrongo) if our intervention were rolled out in a setting
where baseline contraceptive prevalence is not as high. As such,
our observed treatment effects provide an estimate for a lower
bound of the underlying effect of our intervention. On the other
hand, our intervention was more intensive relative to other FP

programs (though not as intensive or costly as the Matlab and
Navrongo programs) and was intended to overcome multiple
barriers to access simultaneously. A less intensive program that
might be more feasible to scale up might therefore have a smaller
impact on outcomes. Finally, we note that our eligibility criteria,
as well as our follow-up study design, were established specifically
to conduct an FP intervention in the postpartum period and
to measure the effect on birth spacing, as well as contraceptive
use. Restricting our study eligibility to pregnant and immediate
postpartum women limits our ability to generalize our findings to
other populations, as well as to compare our intervention impacts
with those from larger programs, such as Matlab and Navrongo,
which targeted all women of reproductive age over a longer period.

The relevance and significance of FP and FP programs on
pregnancy and fertility-related outcomes has been historically
questioned and debated (42) since women may use other methods
of fertility control. Our results demonstrate that there are strong
and significant effects from expanding access to FP, contributing
to an existing, but limited, evidence base on the effects of FP
interventions on both short-term outcomes, such as contraceptive
use, and longer-term outcomes related to pregnancy, fertility, and
birth spacing. Our study also provides an opportunity to investi-
gate the direct benefits of a comprehensive, multicomponent FP
intervention on longer-term measures of health and well-being,
for which high-quality empirical and policy evidence is limited
and mixed (13, 14, 43). Further investigation in these domains
is warranted to uncover the overall welfare and programmatic
impacts of the intervention. More broadly, evidence from this
study will contribute both to the design of FP programs and
policies that work to increase contraceptive access and to the
debate about how such programs can affect contraceptive use,
health, and longer-term development.

Materials and Methods

Ethical Considerations and Trial Registration. Ethical approval to conduct
the study was received from the Harvard University Institutional Review Board
(Protocol No. IRB16-0421) and from the Malawi National Health Sciences Re-
search Committee (Protocol No. 16/7/1628). Written informed consent to partic-
ipate in the study was obtained, and only women who consented were recruited
into the study. This trial was registered at the American Economics Association
Registry for randomized controlled trials on May 7, 2015 (AEARCTR-0000697)
and at the Registry for International Development Impact Evaluations (RIDIE)
on May 28, 2015 (RIDIE-STUDY-ID-556784ed86956). The initial trial registration
specified the study to be conducted in Burundi; however, this proved to be infea-
sible due to political unrest in the country. The study registration was therefore
updated to reflect a change of location to Malawi on April 27, 2016, in both
registries.

No harms were reported from the study. However, in two cases, baseline
interviews with women who had consented were interrupted by their husbands,
and the interviews were not able to be completed. These cases were reported to
both Institutional Review Boards, and they approved removal of these women
from the study and further follow-up.

Power Calculations. Our target recruitment sample size was 2,000 women,
which was based on an expected attrition rate of 27% over 2 y, given the high
migration rates in poor urban settings in Malawi. This sample size would give 90%
statistical power to detect a 6.5-p.p. increase in modern contraceptive prevalence
and 99% power to detect an odds ratio of 0.88, a 12% reduction in the odds of
pregnancy within 2 y of the previous birth. We refer to our preanalysis plan and
published study protocol for additional details on our power calculations for our
main outcomes (36).

Data Availability. A replication package, which includes: 1) two deidentified
datasets that replicate the findings for the main paper; 2) four Stata do-
files, which reproduce the results presented in the main paper; and 3) a
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Read-Me file for users, have been deposited to the Harvard Dataverse database,
https://doi.org/10.7910/DVN/KNNYZN (44).
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