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Objectives. To assess the effect of 2-way short message service (SMS) with a nurse on

postpartum contraceptive use among individual women and couples.

Methods. From 2016 to 2017, we conducted a randomized controlled trial at 2 public

hospitals in western Kenya. We assigned eligible pregnant women to receive 2-way SMS

with a nurse or no SMS, with the option to include male partners. We delivered auto-

mated family planning–focused SMS messages weekly until 6 months postpartum.

Women and men receiving SMS could interact with nurses via SMS. In intention-to-treat

analysis, we compared highly effective contraceptive (HEC) use at 6 months postpartum

between groups using the c2 test. We used Poisson regression in adjusted analysis.

Results. We randomized 260 women to 2-way SMS or control, and we enrolled 103

male partners. At 6months postpartum, 69.9%women receiving SMS reported HEC use,

compared with 57.4% in control (relative risk = 1.22; 95% confidence interval [CI] = 1.01,

1.47; P= .04). In analysis adjusted for baseline demographic differences, the adjusted

relative risk for HEC use in the SMS group was 1.26 (95% CI = 1.04, 1.52; P = .02).

Conclusions. Two-way SMS with a nurse, including optional male participation, in-

creased postpartum contraceptive use.

Trial Registration. ClinicalTrials.gov; identifier: NCT02781714. (Am J Public Health.

2019;109:934–941. doi:10.2105/AJPH.2019.305051)

See also Dulli, p. 836.

Addressing high unmet need for contra-
ception among postpartum women in

low- and middle-income countries is a global
public health priority.1,2 Using a prospective
measure of unmet need, demographic and
health survey data from2006 to 2012 estimate
that within 1 year after delivering, 65% of
postpartum women in East and Southern
Africa did not desire pregnancy for at least
2 years but were not using contraception.3 In
Kenya, unmet need for limiting and spacing
pregnancies within the first 2 years post-
partum has been estimated at 57%.4 More
recent data demonstrate that 33% of post-
partum Kenyan women attending 6- and
9-month infant immunization visits report an
unmet need for family planning (FP).5

Recognizing the missed opportunities for
improving reproductive and child health
outcomes,6 the FP2020 global initiative

identified postpartum FP within 1 year of
delivery as a critical component of global
FP strategy.7

Postpartum women have specific needs
that may not be well served by traditional FP
programs. Pregnancy risk perception during
lactation and prior to resuming menses in-
fluences FP use.8–10 Contraceptive side effect
and safety concerns,9,10 low attendance of
postpartum visits,11 and concern about part-
ner disapproval12 are other barriers tomeeting

postpartum women’s needs. The majority of
postpartum women in Kenya initiate short-
acting methods, and method discontinuation
is common.4,13 A recent study found that
although 49% of women in a Nairobi urban
slum cohort initiated a method by 6 months
postpartum, almost half discontinued within
12 months.13

Male partners are known to play a critical
role in reproductive decision-making,14,15

and there is great global interest in strategies to
engage them in FP,16 but few programs have
successfully incorporated men. Qualitative
research from Kenya highlights men’s and
women’s desire for men to be included in FP
education, as well as widespread male re-
sistance to FP.17,18 There is an urgent need
for innovative strategies to meet women’s
postpartum contraceptive needs and to
understand optimal approaches to men’s
engagement.

Interventions using mobile health
(mHealth) technologies, including short
message service (SMS), have shown promise
in a variety of contexts in resource-limited
settings, such as improvements in skilled
delivery attendance19 and antiretroviral
therapy adherence,20 although evidence is
mixed.21 There is limited evidence of effi-
cacy for mHealth approaches to improving
outcomes in FP.22 Trials of mobile phone
interventions in the United States and
Cambodia demonstrated increased oral con-
traceptive continuation and postabortion
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contraceptive uptake,23,24 whereas a FP-
focused SMS program in Kenya showed
no effect on contraceptive use.25 Despite the
paucity of data on the use of SMS for post-
partum contraceptive education and coun-
seling, SMS communication could be a
valuable adjunct to facility-based care. In light
of the specific barriers facing postpartum
women’s contraceptive access, an interactive
and tailored program allowing for SMS
dialogue with a clinician (2-way SMS) and
real-time support may promote uptake and
continuation. Our intervention, the Mobile
WACh XY trial, aimed to evaluate the effect
of 2-way SMS on postpartum contraceptive
use among women and couple dyads.

METHODS
Mobile WACh XY was an unblinded,

randomized controlled trial implemented at
2 public hospitals in the Kisumu and Siaya
counties of western Kenya. These facilities
serve predominantly low-income, rural
populations.

Participants
Female participants were recruited from

antenatal clinics by study nurses and screened
with a tablet-based questionnaire. Eligible
women were 14 years of age or older; were
pregnant, with an estimated gestational age of
28 weeks or more; were able to read and
respond to SMS themselves or with assistance
from a family member or friend in English,
Kiswahili, or Dholuo; reported daily access to
a mobile phone using the Safaricom network;
planned to remain in the area; reported HIV
negative status; and were not participating in
another research study. We excluded
HIV-infected women because of their dis-
tinct peripartum health needs, although a
related trial specific to women living with
HIV was ongoing at the same sites.26 The
written informed consent process emphasized
that SMS content included overt FP in-
formation, and that privacy concerns should
be considered prior to enrollment. In Kenya,
women aged 14 to 17 years who become
pregnant or have children are legally con-
sidered adults.27

Staff asked enrolled women about their
partnership status. If partnered, they had the

opportunity to refer their male partners for
recruitment into the trial; the partners would
receive the same allocation if enrolled. Male
partner referral was optional. Each referred
partnerwas contacted by phone bymale study
staff, and study visits occurred in the com-
munity setting.

Randomization
Pregnant women were randomly assigned

(1:1) to either 2-way SMS or control (no
SMS) groups using random block randomi-
zation. Staff distributed sequentially num-
bered, sealed, opaque envelopes containing
allocation assignments to each site. Partici-
pants and staff could not be masked to
group allocation, because of the nature of
the intervention. Staff enrolled male partners
within 3 weeks of randomization and allo-
cated them to the same group as their
female partners.

Procedures
All women received standard antenatal

care. Women allocated to SMS registered
their mobile phone numbers and received an
intervention orientation at enrollment. The
Mobile WACh platform, described in detail
elsewhere,26 is a human–computer hybrid
communication system designed at the
University of Washington that enables au-
tomated SMS and SMS dialogue between
participants and clinicians (Figure A, available
as a supplement to the online version of this
article at http://www.ajph.org). The online
system, hosted on a secure server, allows study
nurses to view and answer messages and to
manage visit dates and participant-specific
details. Participants indicate their language of
choice (English, Kiswahili, or Dholuo),
preferred name, and preferred day and time to
receive automated messages. Nurses dem-
onstrated that sending SMS was free of
charge, explained how to discontinue SMS,
and explained that the SMS system should not
be used for urgent medical needs.

We used the theory of planned behavior28

to guidemessage development; we refined FP
message content and adapted the SMS plat-
form from the findings of formative focus
group discussions.29 Automated SMS con-
tained a health education message, and each
message ended with actionable advice or a

question designed to promote SMS dialogue.
Automated message content centered around
FP (approximately two thirds of all messages),
and included information about available
methods and their effectiveness, postpartum
pregnancy risk, contraceptive safety during
lactation, anticipatory guidance about side
effects, community misperceptions, and dual
protection. The remaining third of messages
were focused on general perinatal topics, such
as healthy pregnancy and exclusive breast-
feeding. The SMS platform sent automated
system messages once weekly from enroll-
ment to 6 months postpartum, with message
content corresponding to participants’ ges-
tational age or week postpartum. When
postpartum women or couples indicated
initiation of a method, they switched into
method-specific automated messaging,
which was designed to support continua-
tion and side effect management related
to the chosen method.

Women whose male partners were re-
ferred for the trial received messages in the
couple’s specific language. If the male partner
was not enrolled within the 3-week period,
the SMS platform sent automated messages
to the woman only. The nurse could reply
to 1 or both members of the couple, as
appropriate, and track conversations of
both partners together on the online
interface.

Study nurses administered an enrollment
questionnaire to all female participants, and
women were asked to notify the study team
when they delivered. Study nurses called each
participant 2 weeks after the estimated or
actual delivery date. The nurses scheduled
study visits at the facility at 6 and 14weeks and
6 months postpartum, corresponding with
the infant immunization schedule. At each
visit, a nurse administered a questionnaire. FP
use and date of initiation were ascertained by
self-report. If a participant stated an intention
to start a contraceptive method but had not
yet initiated the method, she was not con-
sidered a contraceptive user. Participants re-
ceived a phone call 2 weeks after a missed
6-week or 6-month visit to reschedule. For
participants who could not be reached by
phone, staff completed final study visits at
home visits. We trained study staff to avoid
clinical counseling during non-SMS in-
teraction with participants. Male partners
completed questionnaires with male study
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staff at enrollment and at 6 months
postpartum in the community setting.

Outcomes
The primary outcome of the trial was

current self-reported use of a highly effective
contraceptive (HEC) method at 6 months
postpartum. We defined highly effective
methods as modern methods available in
Kenya with a typical use failure rate of less
than 10%,30 as follows: permanent contra-
ception (male or female), contraceptive im-
plant, copper intrauterine device (IUD),
injectable contraception (depot medrox-
yprogesterone acetate), and oral contracep-
tion. Any contraceptive use included use
of a HEC, barrier, calendar, or lactational
amenorrhea method (at visits prior to 6
months postpartum). Secondary outcomes
included HEC use at 6 and 14 weeks, any
contraceptive use, exclusive breastfeeding,
FP satisfaction, contraceptive discontinuation
by 6 months postpartum (discontinuation
of a HEC or barrier method without
starting another method), and time to first
initiation of any method. Dual contraceptive
use was a prespecified secondary outcome,
but it is not reported here because of in-
adequate capture of condom use with
another method in data collection.

Statistical Analysis
We calculated that a sample size of

200 would be required to detect a 50% in-
crease in HEC use at 6 months postpartum
in the intervention versus control arm with
80% power and a=0.05, assuming 40%
estimated HEC use in the control pop-
ulation.5,31 To account for potential attrition,
we increased our sample size to 260 women.

All analyses were intention to treat; we
completed them in Stata 14.2 (StataCorp LP,
College Station, TX). We compared cate-
gorical primary and secondary outcomes us-
ing the c2 test. We calculated relative risk,
with a value greater than 1 indicating higher
contraceptive use in the intervention group.
We used Poisson regression with robust
standard errors to adjust for variables thatwere
unbalanced between groups at baseline. In
secondary analysis of initiation of any con-
traceptive method, we assessed the relation-
ship between the intervention and time to
initiation of any contraceptive method using

Cox proportional hazards regression. We
estimated probabilities of contraceptive ini-
tiation by 6 and 14 weeks and 6 months
postpartum using the Kaplan–Meier method
andwe compared themusing theWald test. A
test of proportional hazards demonstrated no
violation of the assumption. We compared
prespecified subgroup analyses of the primary
outcome by male partner referred or enrolled
status using the c2 test. We registered the
trial at ClinicalTrials.gov; identifier:
NCT02781714.

RESULTS
Between July 19 and December 6, 2016,

staff assessed 648 women for eligibility; 377
(58%) were ineligible, 51(8%) declined par-
ticipation or preferred to return for enroll-
ment at a different time, and 260 (40%) were
enrolled (Figure 1). The most common
reasons for ineligibility (nonexclusive) were
gestational age less than 28 weeks (46%), no
daily access to a mobile phone (28%), lack of a
Safaricom subscriber identification module
(SIM) card (12%), and receipt of antenatal care
elsewhere (18%). Three participants with-
drew and 3were lost to follow-up prior to the
first study visit; a total of 254 participants were
included in the analysis. An additional 2 in-
tervention participants were lost to follow-up
after attending the 14-week visit. Two in-
tervention women requested discontinuation
of the intervention (included in the analysis).
Primary outcome data were available for 252
women (97% overall retention).

Characteristics at Randomization
Baseline characteristics of the women are

shown in Table 1 (for men’s baseline char-
acteristics, see online Table A). Median age
was 23 years (interquartile range [IQR]= 20–
26.5), and median gestational age at enroll-
ment was 32 weeks (IQR=30–36). Most
womenwere partnered (76.2%) and currently
married (70.4%). Of 198 partnered women,
158 (79.8%) referred their male partners for
inclusion in the trial and 103 (52.0%) were
enrolled. The majority had an education of
primary school or less (54.2%), were parous
(56.5%), and had ever used a contraceptive
method (58.5%). Half of enrolled women
(50.0%) considered their current pregnancies

to be unintended (i.e., they had not wanted
another pregnancy) or mistimed. Forty-six
(17.7%) shared their phones and 97 (37.3%)
reported ever having used the Internet. The
groups were balanced at baseline, with the
exception of education category, parity, and
desire for another child in the future.

Outcomes
The primary outcome of HEC use at 6

months postpartum was significantly higher
among women in the SMS group (69.9%)
than in the control group (57.4%) (relative
risk [RR]= 1.22; 95% confidence interval
[CI] = 1.01, 1.47; P= .04). In the adjusted
analysis, 6-month HEC use remained asso-
ciated with treatment assignment (adjusted
RR [aRR]= 1.26; 95% CI= 1.04, 1.41;
P= .02).

Overall contraceptive use was similar in
the SMS and control groups at each of the 3
time points in the unadjusted analysis (at 6
weeks: RR=1.00; 95% CI= 0.60, 1.66;
P= .99; at 14 weeks: RR=1.12; 95%
CI= 0.89, 1.41; P= .34; at 6 months:
RR=1.18; 95% CI= 1.00, 1.38; P= .05;
Table 2). When adjusted for education,
parity, and desire for future children, the
intervention group was more likely to use
contraception at 6 months (aRR=1.19; 95%
CI= 1.01, 1.41; P= .04). Contraceptive users
in both groups reported similarly high levels
of satisfaction with their methods (Table 2).
HEC use at 6 and 14 weeks postpartum did
not differ between groups.

Injectable contraception was the most
popular method in both groups, accounting
for 23.2% of participants at 14 weeks. At 6
months, 31.7% of all attendees were using
injection (online Table B). Long-acting re-
versible contraception use, specifically the
contraceptive implant, was also high in both
groups. Implant users made up 19.7% and
25.4% of participants at 14 weeks and 6
months, respectively. No participants re-
ported lactational amenorrhea as their
method of contraception at the 14-week or
6-month visits. Method mix was similar be-
tween the groups at 14 weeks, but by 6
months postpartum more women in the in-
tervention group were using HEC (Table 2).
Contraceptive discontinuation at 6 months
was comparable in the SMS and control
groups at 1.6% (P= .96).
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Most women (31.8% at 6 weeks, 57.9% at
14 weeks, and 67.7% at 6 months) reported
having resumed sexual intercourse by 6
months. These proportions did not differ by
group at any time point (data not shown).
Fertility intentions were similar between
groups at the 6-month visit; 66 (26.2%) re-
ported a desire to stop childbearing, and among
184 who wanted to become pregnant again,
163 (88.6%) preferred to delay the next preg-
nancy by at least 3 years (data not shown).Only
1 repeat pregnancy (of an SMS-group partic-
ipant who experienced neonatal death) was
reported during study follow-up. Exclusive
breastfeeding was similar between groups at
all the time points (data not shown).

Time to first initiation of any contracep-
tion, adjusted for education, parity, and desire

for future children, did not differ by group
(hazard ratio = 1.31; 95% CI= 0.96, 1.78;
P= .09; Figure 2). By 6 months post-
partum, the probability of FP method
initiation was higher in the intervention
group than in the control group, but the
difference was not statistically significant
(0.74 vs 0.65; P= .12).

We performed stratified analyses of HEC
use at 6 months postpartum by both male
partner referral status (determined pre-
randomization) and male partner enrollment
status (i.e., partners enrolled after referral;
online Table B). When we stratified data by
partner referral status, therewas no statistically
significant difference in HEC use at 6 months
postpartum between the groups in any stra-
tum. HEC use at 6 months postpartum was

higher in the intervention than in the control
group among women whose partners were
not enrolled (n= 92; 72.5% vs 51.9%;
P= .045), but not among those with enrolled
partners (n = 100; 80.4% vs 77.6%; P= .73) or
unpartnered women (n= 60; 50.0% vs
32.1%; P= .16).

SMS Platform Use
Over the study period, the SMS platform

delivered over 6800 messages to female and
male intervention group participants. The
overall response rate (sent at least 1 SMS) was
94.6% among women and 80.7% among
men. Female participants sent 3188 messages
(median = 20 messages per woman;
IQR=9–38), the majority in response to

648 assessed for
eligibility

260 enrolled

337 ineligiblea

51 declined participationb

260 randomized

130 assigned standard
care (no SMS)

130 assigned 2-way
SMS

125 included in analysisc

99 attended 6 wk visit
114 attended 14 wk visit
123 attended 6 mo visit

3 withdrew
2 had stillbirth/neonatal demise
1 no reason identified

2 lost to follow-up

129 included in analysis

99 attended 6 wk visit
114 attended 14 wk visit 
129 attended 6 mo visit

1 lost to follow-up

Note. SMS= short message service.
aReasons for ineligibility (participants could choose more than 1 reason, so percentages do not add up to 100%): gestational age less than 28 weeks: 155 (46%); no daily
access tomobile phone: 95 (28%); no Safaricom SIM: 40 (12%); does not knowphone number: 15 (4%); unwilling to receive SMS: 4 (1%); receiving antenatal care elsewhere:
60 (18%); other research study: 31(9%); HIV positive: 4 (1%); younger than 14 years: 2 (0.5%).
bThirty-one of 51 wanted to consult a spouse or return for enrolment at another time; some of these participants may have been rescreened and enrolled in the study.
cTwo participants who were included in the analysis stopped the SMS intervention upon their request.

FIGURE 1—CONSORT Flow Diagram for the Mobile WACh XY Randomized Controlled Trial: Kenya, 2016–2017
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system messages. Male participants sent 387
messages (median= 7 messages per man;
IQR=3–13). Study nurses sent 1950

messages in response to participant questions.
The largest proportions (41% among women
and 34% among men) of incoming messages

fromparticipants were related to FP, followed
by antenatal and delivery concerns.

DISCUSSION
In this randomized trial of a 2-way FP-

focused SMS intervention with optional
enrollment of male partners, HEC use at
6 months postpartum was significantly
higher in the intervention group. Women
randomized to SMS were 26% more likely
to be using an HEC method at 6 months.
We observed a high level of participant en-
gagement in SMS dialogue with study nurses,
which supports the conclusion that semi-
automated but personalized SMS effec-
tively facilitates FP initiation in the
postpartum period.

To our knowledge, no other published
studies have reported on messaging tailored
for women and couples in the postpartum
period. Our finding of increased HEC use in
the intervention arm is consistent with some
mHealth contraception studies in non-
postpartum cohorts, including a daily 1-way
SMS program in the United States that im-
proved oral contraception continuation at
6 months23 and increased postabortion con-
traception use among women who received
an interactive voice response intervention.24

However, a free SMS-based service (m4RH)
providing FP information requested by
consumers and made widely available in
Kenya did not show an effect on contra-
ceptive use, although participants did
improve their scores on contraceptive
knowledge tests.25 The authors concluded
that SMS messaging alone is insufficient to
change behavior. By contrast, our findings
suggest that it may require a more personal-
ized and interactive SMS approach to engage
participants at the level needed to motivate
and support contraceptive use. The mecha-
nisms by which SMS interventions have an
effect on contraceptive and other health
outcomes probably differ on the basis of the
content and delivery of the intervention and
participant context, and they require addi-
tional research. Our findings are consistent
with an earlier randomized controlled trial
using the Mobile WACh SMS platform,
which used a non-FP-focused messaging
strategy to promote urban maternal child
health service utilization.32 That trial

TABLE 1—Characteristics of Female Trial Participants at Baseline: Kenya, 2016–2017

Variable
2-Way SMS (n = 130), No. (%) or

Median (IQR)
Control (n = 130), No. (%) or Median

(IQR)

Site

Ahero Sub-County Hospital, Kisumu

County

62 (47.7) 62 (47.7)

Bondo County Hospital, Siaya County 68 (52.3) 68 (52.3)

Age, y 22.5 (22–26) 23 (19–28)

Education, y 12 (10–16) 12 (8–15)

Education*

Less than primary 8 (6.2) 10 (7.7)

Primary completed 50 (38.5) 73 (56.2)

Secondary completed 38 (29.2) 33 (25.4)

Postsecondary 34 (26.2) 14 (10.8)

Married 90 (69.2) 93 (71.5)

Polygamous marriage 12 (9.2) 13 (10.0)

Partnered at enrollment 96 (73.9) 102 (78.5)

Referred partnera 80 (83.3) 78 (76.4)

Partner enrolleda 53 (55.2) 50 (49.0)

Length of relationship, ya 3 (1–6) 3.5 (2–8)

Individual income, monthly, in Kenyan

shillingsb
0 (0–5000) 400 (0–5000)

Gestational age at enrollment, wk 33 (31–36) 32 (30–35)

Parity*

0 (nulliparous) 62 (47.7) 51 (39.2)

1 39 (30.0) 30 (23.1)

2 15 (11.5) 25 (19.2)

3 7 (5.4) 10 (7.7)

‡ 4 7 (5.4) 14 (10.8)

Current pregnancy unintended or

mistimedc
62 (48.1) 68 (52.7)

Ever use FP 73 (56.2) 79 (60.8)

Ever use highly effective contraception 62 (47.7) 66 (50.8)

Desires no more childrend,* 30 (23.3) 44 (34.4)

Ever discussed FP with partnera 74 (77.1) 81 (79.4)

Believes male partner approves of FPa 81 (84.4) 79 (77.5)

Shares mobile phone 22 (16.9) 24 (18.5)

Using mobile phone for < 1 y 17 (13.6) 16 (12.4)

Has ever used the Internet 53 (40.8) 44 (33.9)

Note. FP = family planning; IQR= interquartile range.
aPercentages calculated on the basis of number partnered (n = 198) as denominator.
bn = 112 for 2-way SMS; n = 109 for control.
cn = 129 for 2-way SMS; n = 129 for control.
dn = 129 for 2-way SMS; n = 128 for control.

*Statistically significant (P < .05) differences between the groups (c2 test).
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demonstrated a high prevalence of contra-
ceptive initiation in all arms by 6 months, as
well as higher rates of exclusive breastfeeding
among those receiving SMS.32 These findings
suggest that message content—rather than
simply receiving SMS—matters inmotivating
specific behavior change.

Contraceptive use was higher than antici-
pated in our study in both arms, likely because
of sampling froma population already accessing
health care services and steadily increasing
contraceptive prevalence inKenya.33Webased
our power calculation on population-based
data sources from Kenya suggesting a 40% to
50% contraceptive prevalence at 6 months
postpartum,5,31 which is substantially lower
than observed in our study: 64% of control
participants were using a method by 6 months.
It is possible that study participation, regardless
of SMS exposure, encouraged care-seeking
behavior. Although injectable contraception
was the largest contributor tomethodmix at all
time points, contraceptive implant use was
unexpectedly high in both groups. Approxi-
mately 25% of participants were using implants

at 6 months postpartum, in contrast to 12.4%
in the Nyanza region in the 2014 demo-
graphic and health survey.33 High implant use
may be related to counseling about the implant
being a safe method during lactation. Alter-
natively, longer duration of use may have
been attractive to women during the study
period, which spanned 2 government health
worker strikes, leading to unpredictable
availability of FP services.

In stratified analysis, we observed a larger
effect size of the SMS intervention among
partnered women whose partners were not
enrolled, compared with subgroups of couple
dyads and unpartnered women. Among
women with enrolled partners, contraceptive
uptake was high in both trial arms and higher
than among women without enrolled part-
ners. This finding is consistent with our hy-
pothesis that women whose male partners
enrolled would be more likely to use con-
traception, perhaps because they were in
more stable relationships and knew their
partners to be supportive. Enrolled male
partners engaged with the system, although at

lower frequency, as we expected.34 However,
the study was not powered to detect a dif-
ference within subgroups. This study dem-
onstrates that the inclusion ofmen in a targeted
FP mHealth intervention is feasible, despite
recruitment challenges related to male avail-
ability andmigration forwork.35Menengaged
in the intervention, and optional male in-
volvement did not compromise female trial
participation.Wedeveloped and implemented
a strategy for woman-initiated inclusion of
male partners. Building on this experience,
future community-based work should explore
how to reach men who may be more resistant
to FP for couples-based interventions.

This trial has several strengths, including
high retention (97%). Most of the inter-
vention is reproducible, as the platform
sends preprogrammed, automated SMS,
which enhances potential for scale-up.
Two-way messaging was dynamic to par-
ticipants’ needs and could not be completely
standardized, although investigators regularly
reviewed staff SMS responses for quality
assurance and fidelity.

Our study also has limitations. We were
unable to abstract data on contraceptive use
from clinic records, as unique identifiers were
unavailable. Self-report of contraceptive use
could result in overreporting due to social
desirability bias. Service delivery was inter-
rupted by health worker strikes, which may
have altered contraceptive initiation, choice,
and continuation, although impacts would be
expected to be distributed evenly between
groups. Our results are not generalizable to
women who do not have daily access to a
mobile phone and may not represent women
in the community not engaged in public
facility-based care.

We did not observe an effect on HEC use
at 6 or 14 weeks postpartum, perhaps because
of lack of statistical power to detect a dif-
ference when fewer women had attended
study visits. Alternatively, the intervention
may have had an increasing effect over time as
women interacted via SMS. Consistent with
this hypothesis, the Kaplan–Meier curves
comparing time to contraceptive initiation
between groups diverged most at 6 months.
We chose 6 months postpartum as the most
clinically relevant time to measure the
primary outcome, since most women will
have ceased exclusive breastfeeding and
resumed sex.3

TABLE 2—Effect of 2-Way Short Message Service (SMS) on Contraceptive Method Use and
Method Satisfaction: Kenya, 2016–2017

Time Point 2-Way SMS, No. (%) Control, No. (%) RR (95% CI) ARR (95% CI)a

6 wk

Any method use 22 (22.7) 23 (22.8) 1.00 (0.60, 1.66) 1.04 (0.61, 1.76)

HEC useb 14 (14.4) 19 (18.8) 0.77 (0.41, 1.44) 0.86 (0.45, 1.65)

LARC/PC use 6 (6.2) 10 (9.9) 0.62 (0.24, 1.65) 0.66 (0.22, 1.95)

14 wk

Any method use 67 (59.3) 61 (53.0) 1.12 (0.89, 1.41) 1.09 (0.86, 1.38)

HEC use 58 (51.3) 54 (47.0) 1.09 (0.84, 1.42) 1.07 (0.81, 1.41)

LARC/PC use 26 (23.0) 24 (20.9) 1.10 (0.68, 1.80) 1.04 (0.63, 1.71)

Satisfied with methodc,d 62 (91.2) 52 (86.7) 1.05 (0.93, 1.19) 1.07 (0.95, 1.20)

6 mo

Any method use 93 (75.6) 83 (64.3) 1.18 (1.00, 1.38) 1.19 (1.01, 1.41)

HEC usee 86 (69.9) 74 (57.4) 1.22 (1.01, 1.47) 1.26 (1.04, 1.52)

LARC/PC use 34 (27.6) 36 (27.9) 1.00 (0.67, 1.48) 0.92 (0.62, 1.38)

Satisfied with methodc,f 86 (94.5) 83 (97.7) 0.97 (0.91, 1.03) 0.96 (0.91, 1.02)

Note. ARR= adjusted relative risk; CI = confidence interval; HEC=highly effective contraceptive;
LARC = long-acting reversible contraception (implant, intrauterine device); PC = permanent contra-
ception (bilateral tubal ligation); RR = relative risk.
aARR computed by Poisson regression with robust standard errors, adjusted for education, category,
parity, and desire for future children.
bIncludes hormonal, intrauterine, and permanent contraception.
cSatisfied or highly satisfied with method on 5-point Likert scale.
dn = 128.
ePrimary outcome.
fn = 178.
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Few reproductive health-focused mHealth
programs have rigorously evaluated their ef-
fects on contraceptive outcomes. Our findings
highlight the effectiveness of 2-way SMS to
support contraceptive use, and future studies
should assess optimal duration of SMS support.
It is possible that SMS dialogue may have a
larger effect on contraceptive continuation in
the first 12 to 18 months postpartum than on
initiation. Novel methods for remote data
capture may enable more accurate assessment
of contraceptive practices in real time. Finally,
although enthusiasm for mHealth SMS pro-
grams iswarranted,with increasing evidence of
benefit and relatively low cost of the tech-
nology, interventions’ cost-effectiveness and
potential for integration into health care de-
livery remain research and implementation
priorities.
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