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ABSTRACT
Background

Contraception provides significant benefits for women’s and children’s health, yet an estimated 225 million women had an unmet need
for modern contraceptive methods in 2014. Interventions delivered by mobile phone have been demonstrated to be effective in other
health areas, but their effects on use of contraception have not been established.

Objectives
To assess the effects of mobile phone-based interventions for improving contraception use.
Search methods

We searched for randomised controlled trials (RCTs) of client-provider interventions delivered by mobile phone to improve contra-
ception use compared with standard care or another intervention. We searched the electronic databases Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE, Global Health, PsycINFO, POPLINE, Africa-Wide Information and Latin
American Caribbean Health Sciences Literature (LILACS) from January 1993 to October 2014, as well as clinical trials registries,
online mHealth resources and abstracts from key conferences.

Selection criteria

Randomised controlled trials of mobile phone-based interventions to improve any form of contraception use amongst users or potential

users of contraception. Outcome measures included uptake of contraception, measures of adherence, pregnancy and abortion.
Data collection and analysis

Two review authors independently screened titles and abstracts of studies retrieved using the search strategy and extracted data from
the included studies. We calculated the Mantel-Haenszel risk ratio (RR) for dichotomous outcomes and the mean difference (MD)
for continuous outcomes, together with 95% confidence intervals (Cls). Differences in interventions and outcome measures did not
permit us to undertake meta-analysis.
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Main results

Five RCTs met our inclusion criteria. Three trials aimed to improve adherence to a specific method of contraception amongst existing
or new contraception users by comparing automated text message interventions versus standard care. Two trials aimed to improve both
uptake and adherence, not limited to one method, in both users and non-users of contraception. No trials were at low risk of bias in
all areas assessed.

One trial in the USA reported improved self reported oral contraceptive (OC) continuation at six months from an intervention
comprising a range of uni-directional and interactive text messages (RR 1.19, 95% CI 1.05 to 1.35). One trial in Cambodia reported
increased self reported use of effective contraception at four months post abortion from an intervention comprising automated interactive

voice messages and phone counsellor support (RR 1.39, 95% CI 1.17 to 1.66).

One feasibility trial in the USA reported a lower mean number of days between scheduled and completed attendance for the first but not
subsequent Depo-Provera appointments using clinic records from an intervention comprising reminders and healthy self management
text messages (mean difference (MD) -8.60 days, 95% CI -16.74 to -0.46). Simple text message OC reminders had no effect on missed
pills as assessed by electronic medication monitoring in a small trial in the USA (MD 0.5 missed pills, 95% CI -1.08 to 2.08). No effect
on self reported contraception use was noted amongst isotretinoin users from an intervention that provided health information via two
uni-directional text messages and mail (RR 1.26, 95% CI 0.84 to 1.89). One trial assessed potential adverse effects of the intervention
and reported no evidence of road traffic accidents or domestic abuse.

Authors’ conclusions

Our review provides limited evidence that interventions delivered by mobile phone can improve contraception use. Whilst evidence
suggests that a series of interactive voice messages and counsellor support can improve post-abortion contraception, and that a mixture
of uni-directional and interactive daily educational text messages can improve OC adherence, the cost-effectiveness and long-term
effects of these interventions remain unknown. Further high-quality trials are required to robustly establish the effects of interventions
delivered by mobile phone to improve contraception use.

PLAIN LANGUAGE SUMMARY
Interventions delivered by mobile phone to support client use of family planning/contraception

Contraception - methods or devices used to prevent pregnancy - has significant benefits for women’s and children’s health. Despite these
benefits, an estimated 225 million women in developing countries were not using a modern contraceptive method in 2014 despite
wanting to avoid pregnancy. Expansion of mobile phone use in recent years has led to increased interest in healthcare delivery via
mobile phone and the potential to deliver support wherever the person is located, whenever it is needed, and to reach populations with
restricted access to services. Mobile phone-based interventions have been demonstrated to be effective in other health areas, but not
yet in the field of contraception.

In 2014, we undertook computer searches for randomised trials evaluating mobile phone-based interventions to increase contraception
use. We found five trials. Three trials used text messaging to support women in continuing to use a specific method of contraception.
Two trials aimed to improve both uptake and continued use of contraception - one with voice and one with text messaging. Our review
provides limited evidence that interventions delivered by mobile phone improve contraception use. One trial in the USA reported
that women were more likely to continue to take the contraceptive pill from an intervention comprising a range of educational text
messages. One trial in Cambodia reported increased use of contraception at four months post abortion from an intervention comprising
voice messages and phone counsellor support. Another trial in the USA reported improved attendance for the first but not subsequent
contraceptive injection appointments from an intervention comprising reminders and healthy self management text messages. Simple
text message contraceptive pill reminders did not reduce missed pills in a small trial in the USA. No difference in contraception use was
reported amongst users of isotretinoin (a drug used for acne) from an intervention that provided health information via text messages
and mail.

In conclusion, evidence indicates that a series of voice messages and counsellor support can improve contraception amongst women
seeking abortion services not wanting to get pregnant again at the current time, and data suggest that daily educational text messages
can improve continued use of the contraceptive pill. However, the cost value and long-term effectiveness of these interventions remain
unknown. More good quality trials are needed to establish the effectiveness of interventions delivered by mobile phone to increase
contraception use.
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Intervention delivered by mobile phone compared with standard care to improve contraception use

Patient or population: female users or non-users of contraception

Settings: Various: USA, Cambodia, Israel

Intervention: text messaging, voice messaging, telephone counselling
Comparison: standard care (clinic-based counselling), no additional mobile phone-based support

Outcomes Relative effect Number of participants Quality of the evidence Intervention
(95%Cl) (studies) (GRADE)
OC use (continuation) RR1.19 683 SDO0 Intervention comprised
at 6 months (1.05to 1.35) (Castano 2012) Low a range of different
daily educational text
messages for 180 days
Effective contracep- RR1.39 431 CODD Intervention comprised
tion use at 4 months  (1.17 to 1.66) (Smith 2014) High a series of six voice
messages + counsellor
delivered support
Mean number of Mean difference 73 DDDO Intervention comprised
missed pills (cycle 1) 0.5 missed pills (Hou 2010) Moderate daily contraceptive pill
(-1.08 t0 2.08) reminder text message
for 3 months
Contraceptive use dur- RR1.26 108 SO00O Intervention comprised
ing treat- (0.84 to 1.89) (Tsur2008) Very low 2 text messages to-
ment with Isotretinoin gether with information
at 3 months via mail
Mean number of days Mean difference -8.60 87 SDDO Intervention comprised
between scheduled ap- days (Trent 2013) Moderate daily text message

pointment and com-
pleted visit for Depo-
Provera: first visit

(-16.74 to -0.46)

appointment reminders
72 hours before ap-
pointment and healthy
self management mes-
sages

GRADE Working Group grades of evidence.

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is
likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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BACKGROUND

Rapid expansion in the use of mobile phones in recent years has
had a dramatic impact on interpersonal communication. Within
the health domain, phone calls, text messages and smartphone
applications offer new means of communication between service
providers and clients. This review focuses on interventions deliv-
ered by mobile phone to improve contraception use.

Description of the condition

Contraception - methods or devices used to prevent pregnancy -
provides significant benefits for women’s and children’s health. Use
of contraception prevents unintended pregnancies, reduces abor-
tions and maternal deaths and can improve perinatal outcomes
and child survival by widening the interval between successive
pregnancies (Cleland 2012). Contraception also confers substan-
tial social and economic benefits such as improved educational
and employment opportunities for women, leading to increasing
family savings and economic growth (Singh 2009).

Despite these benefits, the unmet need for contraception is signif-
icant. Unmet need can be defined as women not using a modern
contraceptive method despite wanting to wait two or more years
to give birth, or wanting no more children (Darroch 2013). The
total number of women with unmet need was estimated to be 225
million in 2014 (Singh 2014). Women report not using contra-
ception for many reasons. The most common reasons for non-use
are concerns about health and side effects of methods (Ali 2010;
Bradley 2009; Westoff 2012). Other important barriers include
lack of access to supplies and services, as well as factors outside the
health system such as women’s lack of education or empowerment
(Singh 2014).

If the unmet need for modern methods of contraception were met
amongst women in developing countries, the number of unin-
tended pregnancies would be reduced by 52 million per year. This
reduction in unintended pregnancies would avert an estimated 24
million abortions (of which around half would be unsafe), 70,000
maternal deaths and 500,000 newborn deaths (Singh 2014).

Description of the intervention

The past decade has seen rapid expansion in the delivery of health-
care interventions via mobile phone (Mechael 2010). Interven-
tions delivered by mobile phone have been designed to improve
health outcomes for individuals needing acute and chronic disease
management and to facilitate health promotion. These interven-
tions may be designed to improve medication adherence, encour-
age appointment attendance or promote behaviour change (Free
2013a; Free 2013b; Whittaker 2009). Interventions delivered by
mobile phone have also provided a novel means of delivering pa-
tient test results (Bastawrous 2012).

Interventions can utilise different functions of mobile phones such
as text messages, voice messages, videos and applications; may in-
volve one-direction or two-way (interactive) communication (Free
2010; Kallander 2013); and can employ single functions or com-
bined functions of mobile phones such as interactive text mes-
sage-based support or voice messaging combined with telephone
counselling. Interventions delivered by mobile phone to improve
contraception use could be provided as an adjunct or alternative
to face-to-face services and, for non-users of contraception, could
aim to increase uptake of contraception. Interventions for exist-
ing contraceptive users could aim to improve adherence to con-
traception, reduce discontinuation of contraceptives or encourage
switching rather than stopping contraceptives if the individual ex-
periences side effects.

How the intervention might work

Interventions delivered by mobile phone offer potential advantages
over face-to-face or landline phone healthcare delivery, as support
can be delivered wherever the person is located, and whenever it
is needed (Rodgers 2005). Such interventions can facilitate con-
fidential access to healthcare information amongst younger pop-
ulations, who are regular mobile phone users (UNICEF 2011;
Whittaker 2009; Williamson 2013). Furthermore, these interven-
tions have the potential to reach rural populations, for whom ge-
ographical distances can restrict access to services (Car 2012).
Intervention content could include information, pill or appoint-
ment reminders and/or content designed to increase or maintain
motivation to use contraception. Behaviour change techniques
used in face-to-face interventions can be modified for delivery by
mobile phone (Free 2013a). Interventions could utilise a range
of behaviour change techniques, such as encouraging women to
make a clear plan about when, where and how they will use con-
traception (goal setting) (Abraham 2008). Multi-faceted interven-
tions that address a wide range of barriers to contraception use
could be more effective than those targeting single barriers to use.
Existing adherence research suggests that multi-faceted interven-
tions can be effective but uni-faceted interventions provide at best
modest benefits (Haynes 2008). Similarly, no evidence indicates
that medication reminders delivered by mobile phone have bene-
fits (pooled risk ratio 1.00, 95% confidence interval 0.77 to 1.30)
(Free 2013a), whilst trials of more complex interventions to im-
prove adherence to antiretroviral medication report benefits (Free
2013a; Lester 2010).

Several potential risks are associated with using mobile phones to
improve contraception use. Road traffic accidents are the only ad-
verse health effect of cell phone use for which evidence is avail-
able (CDC 2015; National Safety Council 2015; Rothman 2000).
However, in the often sensitive context of contraception, the po-
tential for physical or psychological adverse effects could arise as
a result if other people access intervention content when mobile
phones are shared. Further risk relates to the opportunity cost of
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investing substantial resources in developing a technologically fo-
cused intervention with most likely a moderate impact, instead of
investing in alternative approaches. Additional challenges related
to implementation of interventions delivered by mobile phone in-
clude limited literacy of target populations, incomplete network
coverage, phone number switching and risk of incomplete data
input and inaccurate data acted upon (Bullen 2013; Upadhyay
2009).

Why it is important to do this review

Interventions delivered by mobile phone have been demonstrated
to be effective in other areas such as smoking cessation (Free 2011;
Horvath 2012; Whittaker 2009). When interventions delivered
by mobile phone have been shown to be effective, they have also
been shown to be highly cost-effective (Guerriero 2013). However,
evidence related to interventions delivered by mobile phone for
contraception is more limited.

In recent years, interest in interventions delivered by mobile phone
has been growing, as reflected in a number of mobile phone-based
contraception initiatives that have been launched, and in some
cases scaled up, such as Mobile Technology for Improved Fam-
ily Planning (MOTTF), mAssist, Mobile for Reproductive Health
(m4RH), CycleTel and Mobile Alliance for Maternal Action
(MAMA) (Constant 2010; CycleTel 2011; Lengle 2013; MAMA
2013; Smith 2013). Although these initiatives seem promising,
each uses different intervention and evaluation approaches, and
the effect of interventions delivered by mobile phone on contra-
ception has not been reliably established. Therefore a review of in-
terventions delivered by mobile phone for contraception is timely.

OBJECTIVES

To assess the effects of mobile phone-based interventions for im-
proving contraception use.

METHODS

Criteria for considering studies for this review

Types of studies
Randomised controlled trials (RCTs).

Types of participants

Eligible participants were men or women of reproductive age who
were users or potential users of contraceptive methods. We in-
cluded studies in all settings (e.g. primary care settings, outpatient
settings, community settings, hospital settings). We did not ex-
clude studies according to the types of healthcare providers who
participated (e.g. doctor, nurse, allied staff).

Types of interventions

We included studies that examined any type of client-provider
intervention delivered by mobile phone designed to improve use of
contraception compared with standard delivery of care or another
intervention. We included interventions directed at both users and
non-users of contraception. Eligible interventions included those
designed to do the following.

e Improve uptake of contraception (including post-abortion
and post-partum contraception).

e Promote specific methods of contraception.

e Improve adherence to contraception (e.g. interventions to
support individuals experiencing side effects, reduce
discontinuation, ensure safe method switching or send pill or
appointment reminders).

We included interventions aimed at mobile phone users delivered
by mobile phone that included some degree of automation, for ex-
ample, text message, voice message and applications. We excluded
trials in which mobile phones were used for two-way voice com-
munication (as a phone) alone, in keeping with previous reviews
of mobile phone-based interventions (Horvath 2012; Whittaker
2009). Web-based interventions often can be accessed on mobile
phones, as well as through other platforms, but in practice can be
difficult to access via mobile phone unless they are adapted for mo-
bile phone use. We excluded web-based interventions unless study
authors stated that they had been intended or adapted for mobile
phone users. We excluded trials that focused only on preventing
sexually transmitted disease rather than providing contraception.

Types of outcome measures

Primary outcomes

o Uptake of contraception (including post-abortion and post-
partum contraception).

o Uptake of a specific method of contraception (e.g. a long-
acting method).

e Adherence to contraceptive method (e.g. number of missed
pills, attendance for repeat injection).

e Safe method switching (e.g. from one effective method to
another with no gap).

e Discontinuation of contraception.

e Pregnancy or abortion (objectively measured or self

reported).
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Secondary outcomes

e Road traffic accidents - the only adverse health effect of cell
phone use for which evidence is available (Rothman 2000).
o Any physical or psychological effect reported.

We included studies that assessed any form of contraceptive use
and trials assessing a range of outcome measures related to con-
traceptive use, including uptake of contraception, selection of a
specific method, use of measures of adherence (including discon-
tinuation and safe switching), pregnancy or abortion.

We considered sustained and point prevalence measures as well
as subjective (self reported) and objective (e.g. biochemically ver-
ified, electronic medication monitors used, clinical examination
performed) assessment of contraception use.

Contraceptive methods can be classified in different ways. Contra-
ception can be classed as modern (e.g. condom, oral contraceptive
pills, injectables, intrauterine device, implant, emergency contra-
ception) or traditional (e.g. rhythm or periodic abstinence, with-
drawal) (Westoff 2012; WHO 2013). Furthermore, distinctions
can be made between hormonal and non-hormonal methods, and
between short-acting and long-acting or permanent methods. The
World Health Organization (WHO) classifies methods according
to effectiveness on the basis of estimated rates of unintended preg-
nancy per 100 women per year (WHO 2011). For this review, we
define effective modern methods as those associated with < 10%
12-month pregnancy rates; commonly used methods include oral
contraceptive, injectable, implant, intrauterine device and perma-
nent methods.

Search methods for identification of studies

Electronic searches

We searched the following electronic databases between 6 and 9
October 2014.
e Cochrane Central Register of Controlled Trials
(CENTRAL).
e MEDLINE using Ovid.
EMBASE using Ovid.
Global Health using Ovid.
PsycINFO using Ovid.
Population Information Online (POPLINE).
Africa-Wide Information.

Latin American Caribbean Health Sciences Literature

(LILACS).

We included Africa-Wide Information and LILACS, given the
proliferation of mobile phone-based initiatives in low- and mid-
dle-income regions. We searched for recent clinical trials sepa-
rately via the WHO International Clinical Trials Registry Plat-
form (www.who.int/trialsearch) and Current Controlled Trials
(www.controlled-trials.com), which included clinicaltrials.gov.

We searched for studies published in all languages from January
1993 until the present (i.e. the date of the search), as the first text
message was sent in December 1992 (Kellon 2012). We presented
in Appendix 1 the electronic database search strategies that we
used.

Searching other resources

We wrote to the contact investigators of included studies to request
additional information about studies when required, as well as in-
formation about trials not discovered in our search. To identify
completed or ongoing studies that had not been identified in the
electronic searches, we reviewed abstracts from the mHealth sum-
mit, Women Deliver and the International Conference on Fam-
ily Planning. We also reviewed online repositories of mHealth in-
terventions including Health Unbound, Royal Tropical Institute,
mHealthinfo, K4Health and mHealth Evidence.

Data collection and analysis

Selection of studies

We exported search results into a software programme for biblio-
graphic citation management and excluded duplicate references.
Two review authors independently screened titles and abstracts of
studies retrieved using the search strategy. We retrieved full articles
for further assessment if the information given suggested that the
study (1) included participants who were users or potential users
of contraception, (2) compared use of an intervention delivered
by mobile phone versus routine standard of care or another inter-
vention or (3) assessed one or more relevant outcome measures.
If we had any doubt regarding these criteria from the information
provided in the title and abstract, we retrieved the full article for
clarification. Two review authors retrieved the full text of poten-
tially eligible studies and independently assessed them for eligibil-
ity, with disagreements resolved through discussion with a third
review author.

Data extraction and management

Two review authors independently extracted the following data
from the included studies using a standardised data extraction
form.

e General information: title, study authors, complete
citation, publication status, date published, language, review
author information, date reviewed, sponsoring, setting.

e Study characteristics: study design, aim of study, duration,
participant recruitment, sampling, inclusion and exclusion
criteria including numbers screened and eligible, randomisation,
allocation concealment, method of allocation concealment,
blinding, informed consent, power analysis.
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e Risk of bias (see Assessment of risk of bias in included
studies).

e Darticipants: description, geographical location, setting,
number, age, ethnicity, socioeconomic status distribution.

e Providers: description, geographical location, setting.

e Intervention: description, aim of intervention, any
behaviour change intervention (according to the study authors’
description and our assessment according to an established
typology of behaviour change techniques (Abraham 2008)),
duration, frequency and 'dose’, control or placebo intervention,
technical specifications including device and mobile phone
functions used (e.g. text message, voice message), message
content, co-interventions.

e Outcomes: outcomes as specified above, other outcomes
assessed, length of follow-up, methods used to assess outcomes,
completeness of outcome data, follow-up for non-respondents,
adverse events.

e Results: outcomes and times of assessment, intention-to-
treat analysis (when all randomly assigned participants are
included, irrespective of what happened subsequently (Newell
1992)).

Review authors discussed disagreements and resolved them
through discussion with a third review author as necessary.

Assessment of risk of bias in included studies

Review authors assessed studies for risk of bias in accordance
with the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011) across the following domains: random sequence
generation, allocation concealment, blinding of outcome assess-
ment, incomplete outcome data, selective outcome reporting and
other potential biases. Two review authors independently assessed
risk of bias, discussed disagreements and resolved them through
discussion with a third review author as necessary. We used a stan-
dardised form to guide assessment of risk of bias, and judged each
domain as having ’high’, low” or "unclear’ risk. We presented all
included studies by study type and risk of bias level. As required,
we contacted study authors to ask for additional information. We
presented the results of the risk of bias assessment in tables in
the Characteristics of included studies section, and as a systematic
narrative description.

Measures of treatment effect

We used risk ratios (RRs) as measures of treatment effect for di-
chotomous outcomes, and mean differences (MDs) for continu-
ous outcomes. We reported 95% confidence intervals (CIs) with
all measures of effect.

Unit of analysis issues

We planned to take into account unit of analysis issues resulting
from cluster RCTs, repeated measurements and studies with more

than one treatment group and, if appropriate, to analyse data in
accordance with recommendations of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). However, we
did not identify any unit of analysis issues.

Dealing with missing data

We planned to assess missing data on individuals as guided by
the Cochrane Handbook for Systematic Reviews of Interventions. We
would ignore missing data if they were assumed to be missing at
random. If feasible, we planned to contact study authors to ask for
missing data when it was assumed that they were not missing at
random, for example, if some randomly assigned participants were
excluded from analyses. If feasible, we planned to use statistical
techniques, as appropriate to each study, to impute missing data
to enable an available case or intention-to-treat analysis (Higgins
2011). For missing summary data, if feasible, we planned to ap-
proximate the correct analyses to impute missing summary statis-
tics (e.g. standard deviations), in accordance with the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).

Assessment of heterogeneity

We did not undertake a meta-analysis, as the studies identified were
so different in terms of both interventions and outcome measures.

Assessment of reporting biases

We did not assess reporting biases statistically, as the studies iden-
tified were so different in terms of both interventions and outcome

measures.

Data synthesis

We conducted statistical analysis according to the guidelines pro-
vided in the Cochrane Handbook for Systematic Reviews of Inter-
ventions (Higgins 2011). We presented a narrative overview of the
findings, together with tabular summaries of extracted data.
Differences in study populations, interventions, comparators and
outcomes precluded us from pooling data across studies to esti-
mate summary effect sizes. We used the Mantel-Haenszel risk ra-
tio fixed-effect model for dichotomous data and mean differences
(MDs) for continuous data. When meta-analysis was not possible,
we presented summary and descriptive statistics.
We summarised the quality of evidence provided by studies using
the GRADE (Grades of Recommendation, Assessment, Devel-
opment and Evaluation) approach while considering factors that
decrease the quality level of a body of evidence (Higgins 2011).
Randomised controlled trials were considered of high quality and
were downgraded by one level (serious) or two levels (very serious)
for each of the following reasons.

e Limitations in design and implementation (e.g. lack of
blinding, large losses to follow-up).
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o Indirectness of evidence (e.g. trials that meet eligibility
criteria but address a restricted version of the main review
question in terms of population, intervention, comparator or
outcomes).

o Unexplained heterogeneity or inconsistency of results (e.g.
when heterogeneity exists and affects interpretation of results,
but study authors fail to identify a plausible explanation).

e Imprecision of results (e.g. when studies include few
participants and thus have wide confidence intervals).

e High probability of publication bias (e.g. if investigators
failed to report studies or outcomes on the basis of results).

Subgroup analysis and investigation of heterogeneity

We planned to perform subgroup analyses if one of the primary
outcome parameters demonstrated statistically significant differ-
ences (at P value < 0.01) between treatment groups. T