
Smith, C; Gold, J; Ngo, TD; Sumpter, C; Free, C (2015) Mobile
phone-based interventions for improving contraception use. Cochrane
Database Syst Rev, 6. CD011159. ISSN 1469-493X DOI: https://doi.org/10.1002/14651858.CD011159.pub2

Downloaded from: http://researchonline.lshtm.ac.uk/2219747/

DOI: 10.1002/14651858.CD011159.pub2

Usage Guidelines

Please refer to usage guidelines at http://researchonline.lshtm.ac.uk/policies.html or alterna-
tively contact researchonline@lshtm.ac.uk.

Available under license: http://creativecommons.org/licenses/by-nc-nd/2.5/

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by LSHTM Research Online

https://core.ac.uk/display/42633325?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://researchonline.lshtm.ac.uk/2219747/
http://dx.doi.org/10.1002/14651858.CD011159.pub2
http://researchonline.lshtm.ac.uk/policies.html
mailto:researchonline@lshtm.ac.uk


Cochrane Database of Systematic Reviews

Mobile phone-based interventions for improving

contraception use (Review)

Smith C, Gold J, Ngo TD, Sumpter C, Free C

Smith C, Gold J, Ngo TD, Sumpter C, Free C.

Mobile phone-based interventions for improving contraception use.

Cochrane Database of Systematic Reviews 2015, Issue 6. Art. No.: CD011159.

DOI: 10.1002/14651858.CD011159.pub2.

www.cochranelibrary.com

Mobile phone-based interventions for improving contraception use (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

http://www.cochranelibrary.com


T A B L E O F C O N T E N T S

1HEADER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2PLAIN LANGUAGE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3SUMMARY OF FINDINGS FOR THE MAIN COMPARISON . . . . . . . . . . . . . . . . . . .

4BACKGROUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5OBJECTIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

8RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Figure 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Figure 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

Figure 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

14DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

16AUTHORS’ CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17ACKNOWLEDGEMENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

20CHARACTERISTICS OF STUDIES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

31DATA AND ANALYSES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Analysis 1.1. Comparison 1 Daily educational text messages vs no messages, Outcome 1 OC use (continuation) at 6

months. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Analysis 1.2. Comparison 1 Daily educational text messages vs no messages, Outcome 2 OC use (continuation) : follow up

187 d or less. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Analysis 1.3. Comparison 1 Daily educational text messages vs no messages, Outcome 3 OC use (continuation): follow up

188 d or more. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Analysis 1.4. Comparison 1 Daily educational text messages vs no messages, Outcome 4 No OC interruptions > 7 days at 6

months. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Analysis 1.5. Comparison 1 Daily educational text messages vs no messages, Outcome 5 Missed no pills in last month. 35

Analysis 1.6. Comparison 1 Daily educational text messages vs no messages, Outcome 6 OC use at last intercourse. . 35

Analysis 2.1. Comparison 2 Daily text message reminders vs no reminders, Outcome 1 Mean number of missed pills (cycle

1). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Analysis 2.2. Comparison 2 Daily text message reminders vs no reminders, Outcome 2 Mean number of missed pills (cycle

3). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Analysis 2.3. Comparison 2 Daily text message reminders vs no reminders, Outcome 3 Condom use for at least 50% of

coital activity during the study (self report). . . . . . . . . . . . . . . . . . . . . . . . 37

Analysis 2.4. Comparison 2 Daily text message reminders vs no reminders, Outcome 4 Emergency contraception use

during the study. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Analysis 2.5. Comparison 2 Daily text message reminders vs no reminders, Outcome 5 Pregnancy reported during the

study. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Analysis 3.1. Comparison 3 Daily text message appointment reminders 72 hours before appointment + healthy self

management messages vs standard care, Outcome 1 Mean number of days between scheduled appointment and

completed visit: first visit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Analysis 3.2. Comparison 3 Daily text message appointment reminders 72 hours before appointment + healthy self

management messages vs standard care, Outcome 2 Mean number of days between scheduled appointment and

completed visit: third visit. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Analysis 4.1. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 1 Effective contraception

use at 4 months. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

Analysis 4.2. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 2 Long-acting contraception

use at 4 months. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Analysis 4.3. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 3 Effective contraception

use over 4 month post-abortion period. . . . . . . . . . . . . . . . . . . . . . . . . . 40

Analysis 4.4. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 4 Repeat pregnancy at 4

months. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

iMobile phone-based interventions for improving contraception use (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Analysis 4.5. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 5 Repeat abortion at 4

months. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

Analysis 4.6. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 6 Road traffic accident. 42

Analysis 4.7. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 7 Domestic abuse. . 42

Analysis 5.1. Comparison 5 Contraceptive information via text messages and mail at 1 and 2 months vs standard care,

Outcome 1 Contraceptive use during treatment with isotretinoin. . . . . . . . . . . . . . . . . 43

Analysis 5.2. Comparison 5 Contraceptive information via text messages and mail at 1 and 2 months vs standard care,

Outcome 2 Use of 2 contraceptives. . . . . . . . . . . . . . . . . . . . . . . . . . . 43

Analysis 5.3. Comparison 5 Contraceptive information via text messages and mail at 1 and 2 months vs standard care,

Outcome 3 Sexually active and not using contraceptive. . . . . . . . . . . . . . . . . . . . 44

44ADDITIONAL TABLES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

46APPENDICES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

48CONTRIBUTIONS OF AUTHORS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

48DECLARATIONS OF INTEREST . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

48SOURCES OF SUPPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

49DIFFERENCES BETWEEN PROTOCOL AND REVIEW . . . . . . . . . . . . . . . . . . . . .

49INDEX TERMS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

iiMobile phone-based interventions for improving contraception use (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



[Intervention Review]

Mobile phone-based interventions for improving
contraception use

Chris Smith1, Judy Gold2, Thoai D Ngo3, Colin Sumpter4, Caroline Free1

1Clinical Trials Unit, Department of Population Health, London School of Hygiene & Tropical Medicine, London, UK. 2London, UK.
3Research and Knowledge Management Department, Innovations for Poverty Action, New Haven, Connecticut, CT, USA. 4London

School of Hygiene and Tropical Medicine, London, UK

Contact address: Chris Smith, Clinical Trials Unit, Department of Population Health, London School of Hygiene & Tropical Medicine,

London, UK. christopher.smith@lshtm.ac.uk.

Editorial group: Cochrane Fertility Regulation Group.

Publication status and date: New, published in Issue 6, 2015.

Review content assessed as up-to-date: 19 March 2015.

Citation: Smith C, Gold J, Ngo TD, Sumpter C, Free C. Mobile phone-based interventions for improving contraception use. Cochrane
Database of Systematic Reviews 2015, Issue 6. Art. No.: CD011159. DOI: 10.1002/14651858.CD011159.pub2.

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

A B S T R A C T

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 (CIs). 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.

P L A I N L A N G U A G E S U M M A R Y

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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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

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

Patient or population: f emale users or non-users of contracept ion

Settings: Various: USA, Cambodia, Israel

Intervention: text messaging, voice messaging, telephone counselling

Comparison: standard care (clinic-based counselling), no addit ional mobile phone-based support

Outcomes Relative effect

(95% CI)

Number of participants

(studies)

Quality of the evidence

(GRADE)

Intervention

OC use (continuation)

at 6 months

RR 1.19

(1.05 to 1.35)

683

(Castano 2012)

⊕⊕©©

Low

Intervent ion comprised

a range of dif f erent

daily educat ional text

messages for 180 days

Effective contracep-

tion use at 4 months

RR 1.39

(1.17 to 1.66)

431

(Smith 2014)

⊕⊕⊕⊕

High

Intervent ion comprised

a series of six voice

messages ± counsellor

delivered support

M ean number of

missed pills (cycle 1)

M ean difference

0.5 missed pills

(-1.08 to 2.08)

73

(Hou 2010)

⊕⊕⊕©

M oderate

Intervent ion comprised

daily contracept ive pill

reminder text message

for 3 months

Contraceptive use dur-

ing treat-

ment with Isotretinoin

at 3 months

RR 1.26

(0.84 to 1.89)

108

(Tsur 2008)

⊕©©©

Very low

Intervent ion comprised

2 text messages to-

gether with information

via mail

M ean number of days

between scheduled ap-

pointment and com-

pleted visit for Depo-

Provera: first visit

M ean difference -8.60

days

(-16.74 to -0.46)

87

(Trent 2013)

⊕⊕⊕©

M oderate

Intervent ion comprised

daily text message

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 conf idence in the est imate of ef fect.

M oderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and

may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is

likely to change the est imate.

Very low quality: We are very uncertain about the est imate.
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B A C K G R O U N D

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 (MOTIF), mAssist, Mobile for Reproductive Health

(m4RH), CycleTel and Mobile Alliance for Maternal Action

(MAMA) (Constant 2010; CycleTel 2011; L’engle 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.

O B J E C T I V E S

To assess the effects of mobile phone-based interventions for im-

proving contraception use.

M E T H O D S

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.

• Improve uptake of contraception (including post-abortion

and post-partum contraception).

• Promote specific methods of contraception.

• 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

• Uptake of contraception (including post-abortion and post-

partum contraception).

• Uptake of a specific method of contraception (e.g. a long-

acting method).

• Adherence to contraceptive method (e.g. number of missed

pills, attendance for repeat injection).

• Safe method switching (e.g. from one effective method to

another with no gap).

• Discontinuation of contraception.

• Pregnancy or abortion (objectively measured or self

reported).
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Secondary outcomes

• Road traffic accidents - the only adverse health effect of cell

phone use for which evidence is available (Rothman 2000).

• 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.

• Cochrane Central Register of Controlled Trials

(CENTRAL).

• 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.

• General information: title, study authors, complete

citation, publication status, date published, language, review

author information, date reviewed, sponsoring, setting.

• 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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• Risk of bias (see Assessment of risk of bias in included

studies).

• Participants: description, geographical location, setting,

number, age, ethnicity, socioeconomic status distribution.

• Providers: description, geographical location, setting.

• 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.

• 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.

• 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.

• Limitations in design and implementation (e.g. lack of

blinding, large losses to follow-up).
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• 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).

• 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).

• Imprecision of results (e.g. when studies include few

participants and thus have wide confidence intervals).

• 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. These would

have included meta-analyses on studies amongst specific popula-

tions, specifically, younger versus older women; high-income ver-

sus low-income settings; and post delivery versus post abortion

versus general clinic attendees. However, we did not identify stud-

ies appropriate for this subgroup analysis. We did not identify

studies promoting traditional contraceptive methods; therefore we

did not undertake the planned subgroup analysis including only

modern methods, or methods considered effective or very effective

by the WHO (WHO 2011).

Sensitivity analysis

We did not identify a sufficient number of studies to perform the

following sensitivity analyses.

• Repeating the analysis while excluding unpublished studies

to investigate potential publication bias resulting from

publication or non-publication of research findings, depending

on the nature and direction of the results (Higgins 2011).

• Repeating the analysis while taking account of risk of bias

of included studies, as specified above.

R E S U L T S

Description of studies

Results of the search

We conducted searches during October 2014 and produced 759

records after removing duplicates. We discarded 683 records after

review of titles and abstracts. We assessed 76 full-text articles for

eligibility. See Figure 1 for the study flowchart. We identified four

ongoing studies (see Characteristics of ongoing studies below).
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Figure 1. Study flow diagram.
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Included studies

We identified five randomised controlled trials that fulfilled the

inclusion criteria (Castano 2012; Hou 2010; Smith 2014; Trent

2013; Tsur 2008). Three trials were conducted in the USA

(Castano 2012; Hou 2010; Trent 2013), one in Israel (Tsur 2008)

and one in Cambodia (Smith 2014). One was multi-site (Smith

2014), and four were single-site (Castano 2012; Hou 2010; Trent

2013; Tsur 2008). Three trials recruited participants from urban

clinics (Castano 2012; Hou 2010; Trent 2013), one trial from

clinics serving both urban and rural populations (Smith 2014) and

one trial from individuals who phoned an advice line (Tsur 2008).

All trials included only female participants. Two trials focused

on youth populations (Castano 2012; Trent 2013), and three in-

cluded younger and older women of reproductive age (Hou 2010;

Smith 2014; Tsur 2008). Two trials recruited new users of OC

(Castano 2012; Hou 2010), one recruited existing injectable users

(Trent 2013) and two recruited both users and non-users of con-

traception (Smith 2014; Tsur 2008).

Interventions

Three trials aimed to improve adherence to a specific method of

contraception by existing or new contraception users, compar-

ing automated text message interventions versus standard care.

Castano 2012 in the USA randomly assigned 962 new OC users

13 to 25 years of age - 480 to mobile phone text messaging and 482

to standard care. The intervention aimed to improve OC contin-

uation and comprised a range of daily uni-directional and interac-

tive educational text messages (e.g. “The pill improves anaemia”)

for 180 days, in addition to standard care (face-to-face counselling

and written educational handout). Hou 2010 in the USA ran-

domly assigned 82 new OC users between 18 and 31 years of age

- 41 to mobile phone text messaging and 41 to standard care. The

intervention aimed to improve OC adherence and comprised a

daily text message, “Please remember to take your birth control

pill”, sent at a designated time over the three-month study period.

Trent 2013 in the USA randomly assigned 100 current Depo-

Provera users between 13 and 21 years of age to mobile phone

text messaging or standard care. The intervention aimed to im-

prove follow-up Depo-Provera clinic attendance and comprised a

welcome message, daily text appointment reminders starting 72

hours before the clinic visit and healthy self management messages

sent over the course of the three-month enrolment period.

Two trials aimed to improve both uptake and adherence, not lim-

ited to one method, in both users and non-users of contraception.

Smith 2014 in Cambodia randomly assigned 500 women > 18

years of age seeking abortion services who reported not wanting to

get pregnant again at the current time: 249 to a semi automated

intervention delivered by mobile phone and 251 to standard care.

The intervention aimed to increase uptake and adherence to ef-

fective contraception (OC, injectable, implant, intrauterine de-

vice (IUD) and permanent methods) and comprised six interac-

tive voice messages, counsellor-delivered phone support accord-

ing to the response to messages and additional reminder messages

for OC or injectable users. Tsur 2008 in Israel randomly assigned

108 women of reproductive age (16 to 45 years of age) using

isotretinoin (an acne treatment that is contraindicated in preg-

nancy): 50 to mobile phone text messaging and 58 to standard

care. The intervention was automated and comprised two text

messages (at one month and two months) together with informa-

tion sent via mail, in addition to standard care (information given

once during a phone interview).

One of the five trials provided limited details of the intervention

(Tsur 2008). No trials reported using a particular behavioural the-

ory to underpin the intervention. Smith 2014 reported a concep-

tual framework for the intervention in the study protocol (Smith

2013). The maximum number of behaviour change techniques

according to our assessment using Abrahams and Michie’s typol-

ogy (Abraham 2008) for any intervention was six, and the me-

dian was three. The most commonly used behaviour change tech-

niques were the following: provide information about behaviour-

health link (four interventions), provide information on conse-

quences (three interventions) and provide instruction (three inter-

ventions) and prompt practice (three interventions). Behavioural

change techniques identified by our assessment are found in Table

1.

Outcomes

Primary outcomes were reported as follows: Three trials reported

on adherence. Castano 2012 defined OC continuation as the par-

ticipant taking a pill within the previous seven days, assessed at six

months. Hou 2010 reported missed pills per cycle as measured by

electronic monitoring device (EMD) over a three-month period.

Trent 2013 reported days between next scheduled appointment

and attendance for Depo-Provera injection over three cycles (nine

months) (NCT01641380). Two trials reported contraception use.

Smith 2014 assessed self reported use of effective contraception,

as assessed at four months (12 month follow-up is also planned).

Effective methods were considered as those with less than 10%

failure rates as commonly used: OC, injectable, IUD, implant.

Tsur 2008 assessed self reported contraceptive use (methods not

defined) at three months.

Secondary outcomes were as follows: adherence (OC use at last sex-

ual intercourse, interruptions in OC use greater than seven days,

no missed pills during the past month) (Castano 2012), on-time

appointment for Depo-Provera (Trent 2013), discontinuation of

effective contraception (Smith 2014), long-acting contraception

use (Smith 2014), contraception use over the follow-up period >

80% (Smith 2014), condom use for at least 50% of coital activ-

ity during the study (Hou 2010), use of two contraceptives (Tsur
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2008), sexually active and not using contraception (Tsur 2008),

emergency contraception use (Hou 2010), pregnancy (Hou 2010;

Smith 2014), repeat abortion (Smith 2014), unintended outcomes

(road traffic accident, domestic abuse) (Smith 2014) and measures

of satisfaction with the intervention (Castano 2012; Hou 2010).

Excluded studies

We excluded three studies when mobile phones were used for two-

way voice communication (as a phone) alone (Berenson 2012;

Katz 2011; Kirby 2010); two studies when the intervention was

web-based or tablet-based and did not appear to have been adapted

for mobile phone users (Bannink 2014; Sridhar 2013); three

studies that did not have relevant outcome measures (Bracken

2014; Constant 2014; Hall 2013); five studies in which the

intervention focused on preventing sexually transmitted disease

rather than on providing contraception (Gold 2011; Juzang 2011;

Kaoaiem 2012; Lim 2012; Suffoletto 2013) and four studies that

were not randomised controlled trials (L’Engle 2013; Mackenzie

2009; O’Sullivan 2008; Walakira 2013). We provided details in

Characteristics of excluded studies.

Risk of bias in included studies

We summarised risk of bias in Figure 2 and Figure 3. For Trent

2013, the conference abstract provided insufficient information

for full assessment of risk of bias, but we were able to obtain

additional data from the study investigator.
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Figure 2. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.

Allocation

All five studies specified random sequence generation methods.

Four studies used computer-generated sequences (Hou 2010;

Smith 2014; Trent 2013; Tsur 2008), and one study used a ran-

dom number table (Castano 2012). Four studies specified ade-

quate allocation concealment methods (Castano 2012; Hou 2010;

Smith 2014; Trent 2013), and in the remaining study these meth-

ods were unclear (Tsur 2008).

Blinding

As a result of the nature of the interventions, it was not possible

to blind participants to intervention allocation; therefore the out-

come could have been influenced by lack of blinding, resulting in

performance bias. Hou 2010 reported that 68% of participants in

the control group used a reminding system outside of the study

protocol (e.g. alarm clock, mobile phone alarm) compared with

36% in the intervention group (P value = 0.003). This could have

occurred in response to participation in the trial or frequent use

of reminding systems in general.

Three studies reported outcome assessment as blinded (Hou 2010;

Smith 2014; Trent 2013), but this was not stated in two studies

(Castano 2012; Tsur 2008). In Castano 2012 and Hou 2010,

participants were asked questions regarding their satisfaction with

the intervention.

Incomplete outcome data

One trial reported loss to follow-up of 20% or more (Castano

2012): 28% in the intervention group and 30% in the control

group.

Selective reporting

One trial (Smith 2014) prespecified primary and secondary out-

comes in its study protocol (Smith 2013). Three trials provided in-

formation on outcomes on a clinical trials registry (Castano 2012;

Hou 2010; Trent 2013). For one trial, we were unable to locate a

study protocol or a clinical trials registry record (Tsur 2008).

Other potential sources of bias

Two trials used objective measures for the primary outcome (Hou

2010; Trent 2013). Hou 2010 assessed mean pills missed per cycle

using an electronic medication monitor, in addition to a self report

patient diary. The overall rate of missed pills was 4.7 ± 3.2 per

cycle according to the electronic monitoring device, and 1.2 ± 1.5

per cycle according to the patient diary (P value < 0.001). Trent

2013 assessed attendance for Depo-Provera appointments using

clinic records.

Three studies used self report measures for the primary outcome

(Castano 2012; Smith 2014; Tsur 2008). Castano 2012 defined

adherence as participants reporting that they took OC within the
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previous seven days. Smith 2014 defined self reported contracep-

tion use according to one of these methods: Participants currently

had an implant or an IUD inserted; participants had received an

injection within the previous three months; participants or hus-

bands or partners had undergone a sterilisation or vasectomy pro-

cedure; or participants reported that they had taken OC within

24 hours of the interview or according to instructions. In addi-

tion, Smith 2014 attempted to conduct objective measurements

amongst 50 participants to validate self report measures. Tsur 2008

did not report how contraceptive use was assessed.

Effects of interventions

See: Summary of findings for the main comparison

Primary outcomes

Three trials assessed adherence to a specific method of contracep-

tion. In Castano 2012, participants receiving daily educational

text messages were more likely to report OC continuation at six

months (RR 1.19, 95% CI 1.05 to 1.35) (Analysis 1.1). In Hou

2010, no significant difference was noted in the mean number of

missed pills per contraceptive pill cycle using the electronic mon-

itoring device between the text message group and the control

group during cycle one (MD 0.5 missed pills, 95% CI -1.08 to

2.08) (Analysis 2.1), cycle two or cycle three (MD 0.80 missed

pills; 95% CI -1.22 to 2.82) (Analysis 2.2).

Trent 2013 reported that the group receiving text message re-

minders and healthy self management messages had a lower mean

number of days between scheduled appointment and actual atten-

dance for Depo-Provera injection for visit one (MD -8.60 days,

95% CI -16.74 to -0.46) (Analysis 3.1) but not for visit two or

three (Analysis 3.2) (data obtained from study investigator).

Two trials assessed uptake and adherence to more than one method

of contraception. In Smith 2014, participants receiving voice mes-

sages and counsellor support were more likely to report using ef-

fective contraception at four months post abortion (RR 1.39, 95%

CI 1.17 to 1.66) (Analysis 4.1). In Tsur 2008, no significant dif-

ference in contraceptive use was observed between participants re-

ceiving text messages together with information received via mail

and the control group (RR 1.26, 95% CI 0.84 to 1.89) (Analysis

5.1).

Secondary outcomes

Four trials assessed measures of adherence. In Castano 2012, par-

ticipants receiving the intervention were more likely to report no

OC interruptions longer than seven days at six months (RR 1.22,

95% CI 1.06 to 1.41) (Analysis 1.4), more likely to report that

they had missed no pills in the previous month (RR 1.44, 95% CI

1.16 to 1.79) (Analysis 1.5) and more likely to report OC use at

last sexual intercourse (RR 1.15, 95% CI 1.03 to 1.28) (Analysis

1.6). In Hou 2010, participants receiving the intervention were

more likely to report condom use for at least 50% of coital activ-

ity during the study (RR 1.94, 95% CI 1.00 to 3.78) (Analysis

2.3). In Smith 2014, participants receiving the intervention were

more likely to use contraception over the four-month post-abor-

tion period (> 80%, RR 1.35, 95% CI 1.10 to 1.67) (Analysis 4.3)

and less likely to discontinue effective contraception if they had

started a method during the first four weeks post abortion (hazard

ratio 0.45, 95% CI 0.20 to 1.01). For Trent 2013, the abstract

reported no overall differences among those who received injec-

tions within the optimal Depo-Provera window due to additional

clinical nursing outreach that resulted from missed visits per the

existing clinical protocol for standard care.

Three trials assessed use of additional contraceptive methods. In

Smith 2014, participants receiving the intervention were more

likely to be using long-acting contraception (IUD or implant)

at four months (RR 3.35, 95% CI 2.07 to 5.40) (Analysis 4.2).

In Hou 2010, no difference was noted between intervention and

control groups regarding emergency contraception use, but few

events were reported (Analysis 2.4). In Tsur 2008, no difference

was observed between intervention and control groups regarding

using two contraceptives or being sexually active and not using

contraception at three months, but few events were reported (

Analysis 5.2; Analysis 5.3).

Two trials assessed pregnancy, and one trial assessed repeat abor-

tion. In Hou 2010, no pregnancies were reported during the trial

period. In Smith 2014, no difference was noted between interven-

tion and control groups in repeat pregnancy or abortion at four

months, but few events were reported (Analysis 4.4; Analysis 4.5).

One trial assessed potential unintended outcomes. In Smith 2014,

no road traffic accidents or domestic abuse was reported (Analysis

4.6; Analysis 4.7).

Exploratory analyses

Castano 2012 undertook an exploratory analysis to assess whether

the effect of the intervention on the primary outcome differed if

follow-up occurred whilst the participant was still receiving the

intervention. Participants receiving the intervention were more

likely to report OC continuation if follow-up took place whilst

the intervention was ongoing (RR 1.41, 95% CI 1.13 to 1.74)

(Analysis 1.2),and no evidence of effect was found if follow-up

was provided after the intervention ended (RR 1.11, 95% CI 0.95

to 1.29) (Analysis 1.3).

D I S C U S S I O N

Summary of main results

Our review provides limited evidence that interventions delivered

by mobile phone improve contraception use. We identified five

trials - three assessing adherence to a specific method of contracep-

tion and two assessing both uptake and adherence to more than

one method. Most trials were conducted in high-income coun-

tries. Differences in interventions and outcomes measures did not

permit us to undertake meta-analysis.
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Two trials reported increased self reported contraception use. One

trial in the USA reported improved OC continuation from an in-

tervention comprising a range of uni-directional and interactive

text messages amongst participants who were still receiving the

intervention (Castano 2012). One trial in Cambodia reported in-

creased use of effective contraception at four months post abor-

tion from an intervention comprising automated interactive voice

messages and phone counsellor support (Smith 2014).

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 man-

agement text messages (Trent 2013). Simple text messages as OC

reminders had no effect on missed pills assessed by electronic

medication monitor in a small trial in the USA (Hou 2010). No

effect on self reported contraception use was observed amongst

isotretinoin users from an intervention that provided health in-

formation via two uni-directional text messages and mail (Tsur

2008). Only one trial assessed potential adverse effects of the in-

tervention and reported no evidence of road traffic accidents or

domestic abuse (Smith 2014).

Overall completeness and applicability of
evidence

As predicted on the basis of previous reviews of mobile phone-

based interventions (Horvath 2012; Whittaker 2009), we identi-

fied insufficient high-quality studies to address the objectives of

the review, and thus its external validity. Evidence is insufficient

to recommend a particular mode or frequency of communication.

We cannot draw conclusions on the effectiveness of interventions

delivered by mobile phone among younger or older populations,

in high- or low-income settings or among different outcomes,

whether they involve uptake of or adherence with contraception.

However, we identified several ongoing studies that may be in-

cluded in future updates of this review.

At present, interventions delivered by mobile phone to increase

contraception use are not standard practice for contraceptive ser-

vice delivery organisations. Our review findings suggest that ad-

ditional mobile phone-based interventions to increase contracep-

tion use could be used in two contexts. First, daily educational

text message reminders can improve self reported OC adherence

in young females at the time they are receiving the intervention.

Second, interactive voice messages and counsellor support can in-

crease self reported use of effective contraception at four months

post abortion. However, the follow caveats should be considered.

First, information on the cost-effectiveness of these interventions

is lacking at the present time. None of the included studies pre-

sented data on intervention costs, although we may have identified

articles if we had explicitly searched for cost-effectiveness analy-

ses. Second, the duration of follow-up in all of the included trials

ranged between three months and 12 months, and the long-term

effect of these interventions is unclear. Third, it is likely that these

interventions would require adaptation for different settings, and

it is not clear what behaviour change techniques, or combinations

of, are effective. Lack of theory in the interventions was a limita-

tion of all included studies. We used Abraham and Michie’s ty-

pology of behaviour change techniques to code intervention con-

tent according to the intervention description provided in the pa-

pers or in protocols, which varied in the level of detail provided.

Three trials provided details of specific message content (Castano

2012; Hou 2010; Smith 2014). Coding of the intervention con-

tent could have been more complete and accurate if additional

detail on messages and other intervention content had been pro-

vided. The effective interventions used four (Castano 2012) or

five (Smith 2014) behaviour change techniques, whilst the inter-

ventions that were not reported to be effective used two (Trent

2013; Tsur 2008) or three (Hou 2010) behaviour change tech-

niques (Table 1). An inadequate number of studies assessed associ-

ations between use of particular behaviour change techniques and

effectiveness of interventions.

Our review excluded studies in which mobile phones were used

for two-way voice communication alone. However, some of the

excluded studies were recent and utilised mobile phones; therefore

future reviews should consider inclusion of such studies. Our re-

view did not include studies that aimed to increase contraceptive

knowledge alone. Interventions that increase knowledge of con-

traception may lead to increased uptake and adherence, and future

reviews should consider inclusion of such studies.

Quality of the evidence

We summarised the quality of evidence in Table 2 using the

GRADE approach. We downgraded two trials because of limita-

tions in design and implementation; lack of or insufficient infor-

mation on blinding (Castano 2012; Tsur 2008); or large losses to

follow-up (Castano 2012). We downgraded one trial for indirect-

ness of evidence, as it addressed a restricted version of the main

review question by including only participants using a medication

for acne, which could affect the generalisability of this study to

other populations (Tsur 2008). We downgraded three trials with

small sample sizes for imprecision of results (Hou 2010; Trent

2013; Tsur 2008). Overall, evidence was of high quality for one

trial, moderate for two trials, low for one trial and very low for

one trial.

No trials were at low risk of bias in all areas assessed. Performance

bias may have arisen from altered behaviour of participants based

on allocation to the intervention or control group. Detection bias

may have arisen as the result of lack of outcome assessment blind-

ing, which was not apparent in all of the trials. Furthermore, bias

may have arisen from use of self report measures of contraception.

Although the standard in contraceptive research, self report mea-

sures have been shown to overestimate contraceptive use and un-

derestimate abortion (Stuart 2009). Hou 2010 reported increased
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poorer OC adherence as measured by electronic medication moni-

toring compared with the patient diary. However, it should be con-

sidered that no gold standard measure of OC use is available, and

objective assessment is challenging, as biological measures such as

hormonal assays do not indicate consistent use (Hall 2010). To

date, electronic medication monitors have been costly, and the

appearance of the devices themselves could interfere with the in-

tervention.

Participants randomly assigned to the intervention may have

shared intervention content with participants recruited from the

same centre, resulting in contamination across study groups and

weakening of overall effect. None of the included trials reported

on this. Three trials, all of which found no effect, included small

sample sizes, which increased the possibility of Type II error (Hou

2010; Trent 2013; Tsur 2008).

Agreements and disagreements with other
studies or reviews

To our knowledge, this is the first systematic review of mobile

phone-based interventions to improve contraception use. Our ob-

servation that interventions found to increase contraception use

were multi-faceted and more intensive is consistent with evidence

on strategies to improve adherence and acceptability of hormonal

methods of contraception (Halpern 2013). The finding that sim-

ple text message reminders had no effect is consistent with existing

mHealth evidence from systematic reviews and trials that simple

text message reminders have at best small effects (pooled RR 1.0,

95% CI 0.77 to 1.30), as well as findings of face-to-face adherence

research (Free 2013a; Haynes 2008; Shet 2014).

Complex interventions delivered by mobile phone have been

shown to be effective in other conditions, including human im-

munodeficiency virus (HIV) medication adherence and smoking

cessation (Free 2011; Free 2013a; Horvath 2012; Lester 2010;

Pop-Eleches 2011). Interventions for different conditions should

be compared with caution, as it is likely that factors influencing

contraception use will be different from those influencing adher-

ence to antiretroviral therapy or smoking cessation. However, mo-

bile phone-based interventions for HIV medication adherence are

similar to those for contraception in the respect that they include

populations for which confidentiality and privacy are of particu-

lar importance, and they can involve similar behaviours (i.e. tak-

ing a tablet). A Cochrane review of mobile phone text messag-

ing for promoting adherence to antiretroviral therapy reported

good evidence that text message support can improve adherence

to treatment compared with standard care (Horvath 2012). How-

ever, since that time, Shet 2014 has reported no effect on virologic

failure at two years when medication reminders were delivered by

mobile. Thus, evidence for mobile phone-based interventions for

HIV adherence to date, as for contraception, is mixed and is likely

to be dependent on intervention content, as well as the mechanism

of delivery (mobile phone). Shared learning between researchers

in different fields may occur over time.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

At the present time, evidence is insufficient to support widespread

implementation of mobile phone-based interventions to increase

contraception use. Whilst evidence indicates that a series of inter-

active voice messages and counsellor support can improve post-

abortion contraception, and that a mixture of uni-directional and

interactive daily educational text messages may improve OC ad-

herence, the cost-effectiveness and long-term effects of these in-

terventions remain unknown.

Interventions delivered by mobile phone should be considered as

part of the wider health service delivery. Future mobile phone-

based interventions should consider the context and needs of the

population, for example, literacy, phone use, use of other services

and what behaviour change techniques delivered by mobile phone

are likely to be effective.

Implications for research

Further high-quality trials are required to robustly establish the

effects of interventions delivered by mobile phone to increase con-

traception use. Larger trials could be powered for pregnancy and

abortion outcomes. Trials should be complemented by process

evaluations to enhance understanding of the mechanism that ex-

plains why a certain intervention works or does not work. The

cost-effectiveness of effective interventions should be established.

To build the evidence base regarding which interventions and in-

tervention components are effective, future interventions should

be described in detail together with conceptual frameworks and

use of theory, as appropriate. This would enable assessment of

behaviour change techniques and replication or modification of

interventions elsewhere. In areas where interventions have yielded

inconclusive evidence, such as fully automated text message in-

terventions for OC adherence, future research should focus on

improving interventions before considering future evaluation by

randomised controlled trials. Interventions that aim to improve

adherence to a single method should consider additional facilita-

tion of safe method switching, given that side effects and health

concerns leading to discontinuation are common.

Consideration should be given to choice of outcome measures,

whether measures of uptake or adherence. Use of consistent out-

come measures would allow pooling of results and meta-analysis

in future reviews. Trials should aim to objectively assess contra-

ception use, if feasible. If self report measures are used, outcome

assessment should be blinded and questions carefully considered
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to reduce the likelihood of courtesy bias. For long-acting contra-

ception, objective measures of use such as clinical examination to

assess IUD position are likely to be more robust but may be costly

and less acceptable to patients, resulting in increased attrition. If

appropriate, data on contraception use such as injectable methods

could be obtained from clinical records. To assess oral contracep-

tive use, electronic medication monitors that have the same ap-

pearance as contraceptive pill blister packs should be considered.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Castano 2012

Methods Individual randomised controlled trial. Estimated 6-month continuation rate in the

control group of 40% and that a sample size of 960 would be required to detect a 10%

change in OC continuation, with 80% power at a 0.05 level of significance, anticipating

15% loss to follow-up

Participants 962 sexually active females 13 to 25 years of age electing to use OC at a Planned

Parenthood family planning health centre in downtown Brooklyn, New York, USA

Interventions Control group: routine care including contraceptive counselling by staff and an educa-

tional information handout detailing use, effectiveness, benefits and risks

Intervention group: routine care plus automated mobile phone-based intervention com-

prising 180 daily text messages aiming to improve OC continuation. This included an

introductory message, 3 reminders of how to change contact information or message

time, 47 individual educational messages, repeated up to 4 times, which incorporated 6

domains of OC knowledge (risks, benefits, side effects, use, effectiveness and mechanisms

of action), 12 two-way messages for quality control and a final message. Intervention

duration was 180 days

Outcomes Primary outcome: self reported OC continuation (participant had taken OC within

previous 7 days). Secondary outcomes: missed pills, interruptions in OC use > 7 days,

use of OC at last sexual intercourse. All outcomes assessed by phone 6 months after

enrolment

Behaviour change techniques As defined by study authors: The educational messages incorporated 6 domains of OC

knowledge: risks, benefits, side effects, use, effectiveness and mechanisms of action

According to Abraham and Michie’s typology: 4 behaviour change techniques used (see

Table 1)

Notes Loss to follow-up: 28% in the intervention group and 30% in the control group

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Random number table used to generate the

sequence

Allocation concealment (selection bias) Low risk Sequentially numbered, opaque, sealed en-

velopes used

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No blinding possible; outcome may have

been influenced by lack of blinding
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Castano 2012 (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Outcome assessors not blinded, as partic-

ipants were asked about satisfaction with

the intervention

Incomplete outcome data (attrition bias)

All outcomes

Low risk Main reason for incomplete data unlikely

to be related to outcome

Selective reporting (reporting bias) Unclear risk Primary outcome of contraceptive contin-

uation stated in the clinicaltrials.gov entry

but insufficient detail on prespecified mea-

surements

Other bias High risk Possibility of detection (social desirability

or recall) bias with self report measures of

contraception use

Hou 2010

Methods Individual randomised controlled trial. Estimated an average of 2.6 missed pills per cycle

in the control group, and that a sample size of 68 would be required to detect a 1.6

pill improvement with standard deviation of 2 pills, with 90% power at a 0.05 level of

significance, anticipating 15% loss to follow-up

Participants 103 women enrolled to the study and 82 randomly assigned after a 1 month run-in

period. 82 sexually active females electing to start using OC, seeking care at Planned

Parenthood League of Massachusetts, USA. Mean age of 22 years (range 18 to 31)

Interventions Control group: routine care according to standard clinic protocol (not stated) during

1 month run-in period. Women in the control group did not receive text message

reminders Study authors reported a high rate of reminder system use in the control

group, particularly electronic systems such as cell phone alarms that mimicked the study

intervention Intervention group: routine care according to standard clinic protocol (not

stated) during 1 month run-in period plus an automated daily text message aiming to

improve OC adherence, “Please remember to take your birth control pill,” sent at a

designated time chosen by the participant over the 3 month study period

Outcomes Number of missed pills per cycle (assessed over 3 months) assessed with electronic mon-

itoring device and patient diary

Behaviour change techniques As defined by study authors: not described

According to Abraham and Michie’s typology: 3 behaviour change techniques used (see

Table 1)

Notes Loss to follow-up: 12% intervention and 10% control

Risk of bias

Bias Authors’ judgement Support for judgement
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Hou 2010 (Continued)

Random sequence generation (selection

bias)

Low risk Computer-generated randomisation

Allocation concealment (selection bias) Low risk Sequentially numbered, opaque, sealed en-

velopes

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No blinding possible; outcome may have

been influenced by lack of blinding. In-

creased use of reminders in the control

group suggests that allocation to interven-

tion or control group may have altered be-

haviour

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Investigator blinded

Incomplete outcome data (attrition bias)

All outcomes

Low risk Reason for missing data (mechanical and

technological issues) unlikely to be related

to true outcome

Selective reporting (reporting bias) Unclear risk Primary and secondary outcomes stated in

the clinicaltrials.gov entry, but insufficient

detail on prespecified measurements and

subgroup analyses

Other bias Low risk Study appears to be free of other sources of

bias (electronic medication monitor used

to assess outcome)

Smith 2014

Methods Individual randomised controlled trial. Estimated that use of effective contraception at 4

months would be 35% in the control group, and a sample size of 500 would be required

to detect a 13% improvement in contraceptive use, with 90% power at a 0·05 level of

significance

Participants 500 participants; females 18 years of age or older, with a mobile phone primarily for

their own use, reporting not wanting to be pregnant, willing to receive automated voice

messages related to contraception, attending for induced abortion at 4 Marie Stopes

International clinics in Cambodia

Interventions Control group: routine care, which included post-abortion family planning counselling

at the clinic in accordance with national guidelines, the offer of a clinic follow-up ap-

pointment, the clinic phone number and the Hotline number operated by counsellors

at MSI Cambodia

Intervention group: routine care plus a mobile phone-based intervention aiming to

improve uptake and adherence comprising 6 automated, interactive voice messages,
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Smith 2014 (Continued)

counsellor delivered phone support according to response to messages and additional

reminder messages for OC or injectable users

Outcomes Primary outcome: self reported effective contraception use at 4 months post abortion.

Secondary outcomes: use of long-acting contraception (intrauterine device, implant,

permanent method), repeat pregnancy, abortion, contraceptive use over the 4 month

post-abortion period > 80%, road traffic accident and domestic abuse. All outcomes

assessed by phone at 4 months (12 month follow-up is planned)

Behaviour change techniques As defined by study authors: Phone calls aimed to support contraceptive use by address-

ing participants’ capability to use contraception by providing individualised information

on a range of contraceptive methods, opportunity to use contraception (e.g. informing

participants where they could access specific methods near to their residence) and moti-
vation by re-enforcing the benefits of contraception use

According to Abraham and Michie’s typology: 5 behaviour change techniques used (see

Table 1)

Notes Loss to follow-up: 15% in the intervention group and 12% in the control group

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer-based randomisation

programme used

Allocation concealment (selection bias) Low risk Web-based allocation performed after en-

rolment

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No blinding possible; outcome may have

been influenced by lack of blinding

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Researchers who undertook data collection

and analysis were masked to treatment al-

location

Incomplete outcome data (attrition bias)

All outcomes

Low risk Missing outcome data balanced in num-

bers across intervention groups. Reasons

for missing data unlikely to be related to

true outcome

Selective reporting (reporting bias) Low risk Study’s prespecified (primary and sec-

ondary) outcomes have been reported as

prespecified in the published study proto-

col

Other bias High risk Possibility of detection (social desirability

or recall) bias with self report measures of
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Smith 2014 (Continued)

contraception use

Trent 2013

Methods Pilot individual randomised controlled trial (primarily a feasibility and acceptability trial)

Participants 100 female adolescents (13 to 21 years of age) recruited from an urban academic practice

in a high teen and unplanned pregnancy prevalence community in the USA, currently

using Depo-Provera, with a cell phone with text messaging capability for personal use.

Most participants were African American and resided in low income, single parent,

mother-headed households

Interventions Control group: clinic protocol for standard care, which included participant-initiated

support and clinical nursing outreach for missed appointments

Intervention group: routine care plus automated intervention aimed to improve follow-

up Depo-Provera clinic attendance and comprised a welcome message, daily text ap-

pointment reminders starting 72 hours before the clinic visit with the option to cease

messages by responding (yes or no) with their plans to attend the visit. Intervention

adolescents also received prescheduled health messages over the course of the 3 month

enrolment period regarding condom use for STI prevention, healthy weight manage-

ment, encouragement to call the nurse for problems and an STI screening reminder.

All message signatures indicated that they were from the nurse case manager to build

relationships with the clinical team

Outcomes Primary outcome: days between next scheduled appointment and attendance for Depo-

Provera injection over 3 cycles (9 months). Secondary outcome: on-time appointment

for Depo-Provera injection over 3 cycles (9 months)

Behaviour change techniques As defined by study authors: not described

According to Abraham and Michie’s typology: 2 behaviour change techniques used (see

Table 1)

Notes Information from abstract and additional communication with investigator. Full text

not yet published

Loss to follow-up: 12% in the intervention group and 14% in the control group

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Randomisation by permitted block design

(according to investigator’s communica-

tion)

Allocation concealment (selection bias) Low risk Allocation sealed in envelope for nurse un-

til informed consent to participate (accord-

ing to investigator’s communication)
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Trent 2013 (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No blinding possible; outcome may have

been influenced by lack of blinding

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk PI blinded to allocation (according to in-

vestigators’ communication)

Incomplete outcome data (attrition bias)

All outcomes

Low risk Missing outcome data balanced in num-

bers across intervention groups. Reasons

for missing data unlikely to be related to

true outcome

Selective reporting (reporting bias) Low risk Primary outcome prespecified in the clini-

caltrials.gov record

Other bias Low risk Study appears to be free of other sources of

bias

Tsur 2008

Methods Individual randomised controlled trial. Estimated that use of contraception would be

50% in the control group, and a sample size of 100 would be required to detect 30%

improvement in contraceptive use, with 80% power at a 0·05 level of significance

Participants 108 females of reproductive age (16 to 45 years of age), some users and some not users

of contraception, using or planning to use isotretinoin (a drug for acne), who phoned

the Drug Consultation Centre at Assaf Harofeh Medical Center in Israel seeking advice

regarding isotretinoin

Interventions Control group: Routine care comprised information on Isotretinoin including contra-

ceptive use only during the initial interview. Intervention group: automated intervention

aimed to increase contraception use and comprised routine care plus additional infor-

mation about teratogenic risk and the importance of contraceptive use in mailed written

form and by text messages sent to cellular phones 1 month and 2 months after the initial

call

Outcomes Primary outcome: contraceptive use in women taking isotretinoin (methods of contra-

ception not stated). Secondary outcomes: use of 2 contraceptives, sexual activity, con-

traceptive use amongst sexually active participants. All outcomes assessed by phone call

at 3 months

Behaviour change techniques As defined by study authors: not described

According to Abraham and Michie’s typology: 2 behaviour change techniques used (see

Table 1)

Notes 5 participants (5%) lost to follow-up at 3 months and not included in the final analysis.

Differential loss to follow-up between intervention and control groups not stated
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Tsur 2008 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer-generated random numbers

kept in sealed envelopes

Allocation concealment (selection bias) Unclear risk Method of allocation concealment not de-

scribed in adequate detail. Sealed envelopes

used, but unclear whether they were se-

quentially numbered and opaque

Blinding of participants and personnel

(performance bias)

All outcomes

High risk No blinding possible; outcome may have

been influenced by lack of blinding

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Insufficient information on whether out-

come assessors were aware of allocation

Incomplete outcome data (attrition bias)

All outcomes

Low risk Missing outcome data balanced in numbers

across intervention groups

Selective reporting (reporting bias) Unclear risk Study protocol not available. The primary

outcome is reported using measurements

that were not prespecified in the Methods

section of the paper

Other bias High risk Possibility of detection (social desirability)

bias with self report measures of contracep-

tion use

OC: oral contraceptive

STI: sexually transmitted infection

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Bannink 2014 Web-based intervention that does not appear to have been intended or adapted for mobile phone users

Berenson 2012 Phone call only intervention

Bracken 2014 No relevant contraception outcome measure
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(Continued)

Constant 2014 Post-abortion family planning not the main focus of the intervention and not reported

Gold 2011 Focus on preventing sexually transmitted disease rather than on providing contraception

Hall 2013 Additional analysis of Castano 2012 but no relevant outcome measure (reported contraceptive knowledge)

Juzang 2011 Focus on preventing sexually transmitted disease rather than on providing contraception

Kaoaiem 2012 Focus on preventing sexually transmitted disease rather than on providing contraception, ’quasi-experimental’

design

Katz 2011 Phone call only intervention

Kirby 2010 Phone call only intervention

L’Engle 2013 Not a randomised controlled trial

Lim 2012 Focus on preventing sexually transmitted disease rather than on providing contraception

Mackenzie 2009 Not a randomised controlled trial

O’Sullivan 2008 Not a randomised controlled trial

Sridhar 2013 Tablet-based application for contraceptive counselling not adapted for mobile phone users

Suffoletto 2013 Focus on preventing sexually transmitted disease rather than on providing contraception

Walakira 2013 Not a randomised controlled trial (longitudinal comparison study)

Characteristics of ongoing studies [ordered by study ID]

Johnson 2014

Trial name or title Randomised Controlled Trial Evaluation of m4RH

Methods Randomised controlled trial

Participants Users or potential users of contraception who registered for m4RH with a text message

Interventions m4RH text messaging intervention

Outcomes Contraceptive knowledge and use

Starting date 2014

Contact information Pamela Riley: Pamela riley@abtassoc.com
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Johnson 2014 (Continued)

Notes

NCT01401816

Trial name or title Advanced Provision of Emergency Contraception: Utilising Technology to Increase Prescription Fill Rates

Methods Pilot randomised controlled trial (n = 60) of a text messaging intervention

Participants Sexually active female adolescents 13 to 21 years of age who have been provided with a prescription for

emergency contraception

Interventions Follow-up text message on the phone to remind them to fill the prescription

Outcomes Primary outcome: prescription fill rates. Secondary outcomes: sexual activity, contraception use, risk of preg-

nancy, knowledge of emergency contraception

Starting date July 2011

Contact information tracey.a.wilkinson@gmail.com

Notes

NCT01545609

Trial name or title A Text Message Support System for Effective Continuation of a Birth Control Method in Female Adolescents:

’BC 2U’: NCT01545609

Methods Randomised controlled trial (n = 220)

Participants Inner city, minority adolescent females (15 to 19 years of age), English speaking, owner of a working cell phone,

wanting to start a birth control method and not on a method for the preceding 3 months, no contraindications

to initiating a birth control method

Interventions Intervention: tailored text messages about their method of contraception

Outcomes Primary outcome: continuation of a birth control method at 4 months. Secondary outcomes: change in birth

control method used, pregnancy

Starting date March 2012

Contact information jf2815@cumc.columbia.edu

Notes Expect publication in 2015
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NCT02093884

Trial name or title A Pilot Study Using Text Messaging to Communicate With Adolescent Females in the Pediatric Emergency

Department T2

Methods Pilot randomised controlled trial (n = 100) using text messaging vs standard care to increase contraceptive use

Participants Adolescent females at high risk of pregnancy in the emergency department who are potential users of con-

traception (high risk of pregnancy is defined as sexually active in the past 3 months and did not use effective

contraception at last intercourse and is not on it now)

Interventions Intervention: 3 months of 31 random text messages developed from qualitative interviews. Standard care:

paper wallet card advertising family planning clinic

Outcomes Primary outcome: initiation of highly effective contraception. Secondary outcomes: follow-up, condom use,

contraception counselling

Starting date 2014

Contact information Lauren S Chernick: lc2243@cumc.columbia.edu

Notes Expect publication in 2015
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D A T A A N D A N A L Y S E S

Comparison 1. Daily educational text messages vs no messages

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 OC use (continuation) at 6

months

1 683 Risk Ratio (M-H, Fixed, 95% CI) 1.19 [1.05, 1.35]

2 OC use (continuation) : follow

up 187 d or less

1 200 Risk Ratio (M-H, Fixed, 95% CI) 1.41 [1.13, 1.74]

3 OC use (continuation): follow

up 188 d or more

1 483 Risk Ratio (M-H, Fixed, 95% CI) 1.11 [0.95, 1.29]

4 No OC interruptions > 7 days at

6 months

1 683 Risk Ratio (M-H, Fixed, 95% CI) 1.22 [1.06, 1.41]

5 Missed no pills in last month 1 683 Risk Ratio (M-H, Fixed, 95% CI) 1.44 [1.16, 1.79]

6 OC use at last intercourse 1 683 Risk Ratio (M-H, Fixed, 95% CI) 1.15 [1.03, 1.28]

Comparison 2. Daily text message reminders vs no reminders

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mean number of missed pills

(cycle 1)

1 73 Mean Difference (IV, Fixed, 95% CI) 0.5 [-1.08, 2.08]

2 Mean number of missed pills

(cycle 3)

1 73 Mean Difference (IV, Fixed, 95% CI) 0.80 [-1.22, 2.82]

3 Condom use for at least 50% of

coital activity during the study

(self report)

1 73 Risk Ratio (M-H, Fixed, 95% CI) 1.94 [1.00, 3.78]

4 Emergency contraception use

during the study

1 73 Risk Ratio (M-H, Fixed, 95% CI) 5.14 [0.26, 103.39]

5 Pregnancy reported during the

study

1 73 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]
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Comparison 3. Daily text message appointment reminders 72 hours before appointment + healthy self management

messages vs standard care

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Mean number of days between

scheduled appointment and

completed visit: first visit

1 87 Mean Difference (IV, Fixed, 95% CI) -8.60 [-16.74, -0.46]

2 Mean number of days between

scheduled appointment and

completed visit: third visit

1 69 Mean Difference (IV, Fixed, 95% CI) 2.19 [-3.89, 8.27]

Comparison 4. Voice messages and counsellor support vs standard care

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Effective contraception use at 4

months

1 431 Risk Ratio (M-H, Fixed, 95% CI) 1.39 [1.17, 1.66]

2 Long-acting contraception use at

4 months

1 431 Risk Ratio (M-H, Fixed, 95% CI) 3.35 [2.07, 5.40]

3 Effective contraception use over

4 month post-abortion period

1 403 Risk Ratio (M-H, Fixed, 95% CI) 1.35 [1.10, 1.67]

4 Repeat pregnancy at 4 months 1 430 Risk Ratio (M-H, Fixed, 95% CI) 1.26 [0.39, 4.06]

5 Repeat abortion at 4 months 1 430 Risk Ratio (M-H, Fixed, 95% CI) 2.10 [0.19, 22.94]

6 Road traffic accident 1 430 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

7 Domestic abuse 1 430 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

Comparison 5. Contraceptive information via text messages and mail at 1 and 2 months vs standard care

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Contraceptive use during

treatment with isotretinoin

1 108 Risk Ratio (M-H, Fixed, 95% CI) 1.26 [0.84, 1.89]

2 Use of 2 contraceptives 1 108 Risk Ratio (M-H, Fixed, 95% CI) 1.16 [0.07, 18.07]

3 Sexually active and not using

contraceptive

1 108 Risk Ratio (M-H, Fixed, 95% CI) 0.58 [0.11, 3.03]
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Analysis 1.1. Comparison 1 Daily educational text messages vs no messages, Outcome 1 OC use

(continuation) at 6 months.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 1 Daily educational text messages vs no messages

Outcome: 1 OC use (continuation) at 6 months

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Castano 2012 223/346 182/337 100.0 % 1.19 [ 1.05, 1.35 ]

Total (95% CI) 346 337 100.0 % 1.19 [ 1.05, 1.35 ]

Total events: 223 (Experimental), 182 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 2.75 (P = 0.0059)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours control Favours intervention

Analysis 1.2. Comparison 1 Daily educational text messages vs no messages, Outcome 2 OC use

(continuation) : follow up 187 d or less.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 1 Daily educational text messages vs no messages

Outcome: 2 OC use (continuation) : follow up 187 d or less

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Castano 2012 76/101 53/99 100.0 % 1.41 [ 1.13, 1.74 ]

Total (95% CI) 101 99 100.0 % 1.41 [ 1.13, 1.74 ]

Total events: 76 (Experimental), 53 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 3.10 (P = 0.0019)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours control Favours intervention
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Analysis 1.3. Comparison 1 Daily educational text messages vs no messages, Outcome 3 OC use

(continuation): follow up 188 d or more.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 1 Daily educational text messages vs no messages

Outcome: 3 OC use (continuation): follow up 188 d or more

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Castano 2012 147/245 129/238 100.0 % 1.11 [ 0.95, 1.29 ]

Total (95% CI) 245 238 100.0 % 1.11 [ 0.95, 1.29 ]

Total events: 147 (Experimental), 129 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.28 (P = 0.20)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours control Favours intervention

Analysis 1.4. Comparison 1 Daily educational text messages vs no messages, Outcome 4 No OC

interruptions > 7 days at 6 months.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 1 Daily educational text messages vs no messages

Outcome: 4 No OC interruptions > 7 days at 6 months

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Castano 2012 203/346 162/337 100.0 % 1.22 [ 1.06, 1.41 ]

Total (95% CI) 346 337 100.0 % 1.22 [ 1.06, 1.41 ]

Total events: 203 (Experimental), 162 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 2.75 (P = 0.0059)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours control Favours intervention
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Analysis 1.5. Comparison 1 Daily educational text messages vs no messages, Outcome 5 Missed no pills in

last month.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 1 Daily educational text messages vs no messages

Outcome: 5 Missed no pills in last month

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Castano 2012 136/346 92/337 100.0 % 1.44 [ 1.16, 1.79 ]

Total (95% CI) 346 337 100.0 % 1.44 [ 1.16, 1.79 ]

Total events: 136 (Experimental), 92 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 3.28 (P = 0.0010)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours control Favours intervention

Analysis 1.6. Comparison 1 Daily educational text messages vs no messages, Outcome 6 OC use at last

intercourse.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 1 Daily educational text messages vs no messages

Outcome: 6 OC use at last intercourse

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Castano 2012 238/346 202/337 100.0 % 1.15 [ 1.03, 1.28 ]

Total (95% CI) 346 337 100.0 % 1.15 [ 1.03, 1.28 ]

Total events: 238 (Experimental), 202 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 2.40 (P = 0.016)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2

Favours control Favours intervention
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Analysis 2.1. Comparison 2 Daily text message reminders vs no reminders, Outcome 1 Mean number of

missed pills (cycle 1).

Review: Mobile phone-based interventions for improving contraception use

Comparison: 2 Daily text message reminders vs no reminders

Outcome: 1 Mean number of missed pills (cycle 1)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Hou 2010 36 4 (3.5) 37 3.5 (3.4) 100.0 % 0.50 [ -1.08, 2.08 ]

Total (95% CI) 36 37 100.0 % 0.50 [ -1.08, 2.08 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.62 (P = 0.54)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours control Favours intervention

Analysis 2.2. Comparison 2 Daily text message reminders vs no reminders, Outcome 2 Mean number of

missed pills (cycle 3).

Review: Mobile phone-based interventions for improving contraception use

Comparison: 2 Daily text message reminders vs no reminders

Outcome: 2 Mean number of missed pills (cycle 3)

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Hou 2010 36 5.8 (4.3) 37 5 (4.5) 100.0 % 0.80 [ -1.22, 2.82 ]

Total (95% CI) 36 37 100.0 % 0.80 [ -1.22, 2.82 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.78 (P = 0.44)

Test for subgroup differences: Not applicable

-4 -2 0 2 4

Favours control Favours intervention
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Analysis 2.3. Comparison 2 Daily text message reminders vs no reminders, Outcome 3 Condom use for at

least 50% of coital activity during the study (self report).

Review: Mobile phone-based interventions for improving contraception use

Comparison: 2 Daily text message reminders vs no reminders

Outcome: 3 Condom use for at least 50% of coital activity during the study (self report)

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Hou 2010 17/36 9/37 100.0 % 1.94 [ 1.00, 3.78 ]

Total (95% CI) 36 37 100.0 % 1.94 [ 1.00, 3.78 ]

Total events: 17 (Experimental), 9 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.96 (P = 0.051)

Test for subgroup differences: Not applicable

0.2 0.5 1 2 5

Favours control Favours intervention

Analysis 2.4. Comparison 2 Daily text message reminders vs no reminders, Outcome 4 Emergency

contraception use during the study.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 2 Daily text message reminders vs no reminders

Outcome: 4 Emergency contraception use during the study

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Hou 2010 2/36 0/37 100.0 % 5.14 [ 0.26, 103.39 ]

Total (95% CI) 36 37 100.0 % 5.14 [ 0.26, 103.39 ]

Total events: 2 (Experimental), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.07 (P = 0.29)

Test for subgroup differences: Not applicable

0.001 0.01 0.1 1 10 100 1000
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Analysis 2.5. Comparison 2 Daily text message reminders vs no reminders, Outcome 5 Pregnancy reported

during the study.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 2 Daily text message reminders vs no reminders

Outcome: 5 Pregnancy reported during the study

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Hou 2010 0/36 0/37 Not estimable

Total (95% CI) 36 37 Not estimable

Total events: 0 (Experimental), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours control Favours intervention

Analysis 3.1. Comparison 3 Daily text message appointment reminders 72 hours before appointment +

healthy self management messages vs standard care, Outcome 1 Mean number of days between scheduled

appointment and completed visit: first visit.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 3 Daily text message appointment reminders 72 hours before appointment + healthy self management messages vs standard care

Outcome: 1 Mean number of days between scheduled appointment and completed visit: first visit

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Trent 2013 44 2.05 (4.35) 43 10.65 (26.89) 100.0 % -8.60 [ -16.74, -0.46 ]

Total (95% CI) 44 43 100.0 % -8.60 [ -16.74, -0.46 ]

Heterogeneity: not applicable

Test for overall effect: Z = 2.07 (P = 0.038)

Test for subgroup differences: Not applicable

-20 -10 0 10 20

Favours intervention Favours control
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Analysis 3.2. Comparison 3 Daily text message appointment reminders 72 hours before appointment +

healthy self management messages vs standard care, Outcome 2 Mean number of days between scheduled

appointment and completed visit: third visit.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 3 Daily text message appointment reminders 72 hours before appointment + healthy self management messages vs standard care

Outcome: 2 Mean number of days between scheduled appointment and completed visit: third visit

Study or subgroup Experimental Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% CI

Trent 2013 33 4.97 (16.51) 36 2.78 (7.01) 100.0 % 2.19 [ -3.89, 8.27 ]

Total (95% CI) 33 36 100.0 % 2.19 [ -3.89, 8.27 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.71 (P = 0.48)

Test for subgroup differences: Not applicable

-20 -10 0 10 20
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Analysis 4.1. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 1 Effective

contraception use at 4 months.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 4 Voice messages and counsellor support vs standard care

Outcome: 1 Effective contraception use at 4 months

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Smith 2014 135/211 101/220 100.0 % 1.39 [ 1.17, 1.66 ]

Total (95% CI) 211 220 100.0 % 1.39 [ 1.17, 1.66 ]

Total events: 135 (Experimental), 101 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 3.71 (P = 0.00021)

Test for subgroup differences: Not applicable
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Analysis 4.2. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 2 Long-

acting contraception use at 4 months.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 4 Voice messages and counsellor support vs standard care

Outcome: 2 Long-acting contraception use at 4 months

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Smith 2014 61/211 19/220 100.0 % 3.35 [ 2.07, 5.40 ]

Total (95% CI) 211 220 100.0 % 3.35 [ 2.07, 5.40 ]

Total events: 61 (Experimental), 19 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 4.94 (P < 0.00001)

Test for subgroup differences: Not applicable

0.1 0.2 0.5 1 2 5 10

Favours control Favours intervention

Analysis 4.3. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 3 Effective

contraception use over 4 month post-abortion period.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 4 Voice messages and counsellor support vs standard care

Outcome: 3 Effective contraception use over 4 month post-abortion period

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Smith 2014 108/200 81/203 100.0 % 1.35 [ 1.10, 1.67 ]

Total (95% CI) 200 203 100.0 % 1.35 [ 1.10, 1.67 ]

Total events: 108 (Experimental), 81 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 2.80 (P = 0.0051)

Test for subgroup differences: Not applicable
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Analysis 4.4. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 4 Repeat

pregnancy at 4 months.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 4 Voice messages and counsellor support vs standard care

Outcome: 4 Repeat pregnancy at 4 months

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Smith 2014 6/210 5/220 100.0 % 1.26 [ 0.39, 4.06 ]

Total (95% CI) 210 220 100.0 % 1.26 [ 0.39, 4.06 ]

Total events: 6 (Experimental), 5 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.38 (P = 0.70)

Test for subgroup differences: Not applicable

0.02 0.1 1 10 50

Favours control Favours intervention

Analysis 4.5. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 5 Repeat

abortion at 4 months.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 4 Voice messages and counsellor support vs standard care

Outcome: 5 Repeat abortion at 4 months

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Smith 2014 2/210 1/220 100.0 % 2.10 [ 0.19, 22.94 ]

Total (95% CI) 210 220 100.0 % 2.10 [ 0.19, 22.94 ]

Total events: 2 (Experimental), 1 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.61 (P = 0.54)

Test for subgroup differences: Not applicable

0.02 0.1 1 10 50
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Analysis 4.6. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 6 Road

traffic accident.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 4 Voice messages and counsellor support vs standard care

Outcome: 6 Road traffic accident

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Smith 2014 0/210 0/220 Not estimable

Total (95% CI) 210 220 Not estimable

Total events: 0 (Experimental), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours control Favours intervention

Analysis 4.7. Comparison 4 Voice messages and counsellor support vs standard care, Outcome 7 Domestic

abuse.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 4 Voice messages and counsellor support vs standard care

Outcome: 7 Domestic abuse

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Smith 2014 0/210 0/220 Not estimable

Total (95% CI) 210 220 Not estimable

Total events: 0 (Experimental), 0 (Control)

Heterogeneity: not applicable

Test for overall effect: not applicable

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100
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Analysis 5.1. Comparison 5 Contraceptive information via text messages and mail at 1 and 2 months vs

standard care, Outcome 1 Contraceptive use during treatment with isotretinoin.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 5 Contraceptive information via text messages and mail at 1 and 2 months vs standard care

Outcome: 1 Contraceptive use during treatment with isotretinoin

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tsur 2008 26/50 24/58 100.0 % 1.26 [ 0.84, 1.89 ]

Total (95% CI) 50 58 100.0 % 1.26 [ 0.84, 1.89 ]

Total events: 26 (Experimental), 24 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 1.10 (P = 0.27)

Test for subgroup differences: Not applicable

0.5 0.7 1 1.5 2
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Analysis 5.2. Comparison 5 Contraceptive information via text messages and mail at 1 and 2 months vs

standard care, Outcome 2 Use of 2 contraceptives.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 5 Contraceptive information via text messages and mail at 1 and 2 months vs standard care

Outcome: 2 Use of 2 contraceptives

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tsur 2008 1/50 1/58 100.0 % 1.16 [ 0.07, 18.07 ]

Total (95% CI) 50 58 100.0 % 1.16 [ 0.07, 18.07 ]

Total events: 1 (Experimental), 1 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.11 (P = 0.92)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100
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Analysis 5.3. Comparison 5 Contraceptive information via text messages and mail at 1 and 2 months vs

standard care, Outcome 3 Sexually active and not using contraceptive.

Review: Mobile phone-based interventions for improving contraception use

Comparison: 5 Contraceptive information via text messages and mail at 1 and 2 months vs standard care

Outcome: 3 Sexually active and not using contraceptive

Study or subgroup Experimental Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

Tsur 2008 2/50 4/58 100.0 % 0.58 [ 0.11, 3.03 ]

Total (95% CI) 50 58 100.0 % 0.58 [ 0.11, 3.03 ]

Total events: 2 (Experimental), 4 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.65 (P = 0.52)

Test for subgroup differences: Not applicable

0.1 0.2 0.5 1 2 5 10

Favours control Favours intervention

A D D I T I O N A L T A B L E S

Table 1. Behaviour techniques used in interventions

Behaviour change technique Studies

1. Provide information about behaviour-health link Castano 2012 (e.g. “The pill improves anaemia”); Smith 2014 (e.g. information

about amenorrhoea); Trent 2013 (healthy self management messages); Tsur

2008 (informed about importance of contraceptive use)

2. Provide information on consequences Castano 2012 (“The pill is very effective at preventing pregnancy”); Smith

2014 (e.g. “contraceptive methods are an effective and safe way to prevent

unintended pregnancy”); Tsur 2008 (informed about teratogenic risk)

3. Provide information about others’ approval

4. Prompt intention formation

5. Prompt barrier identification Smith 2014 (If client received a phone call, counsellors provided reassurance

regarding side effects as per conceptual framework reported in the study pro-

tocol)

6. Provide general encouragement Castano 2012 (e.g. “Welcome to our study and thank u 4 participating”)

7. Set graded tasks
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Table 1. Behaviour techniques used in interventions (Continued)

8. Provide instruction Castano 2012 (e.g. “Tell every doctor u see that u r taking the pill”; Hou 2010

(if “Please remember to take your birth control pill” is considered ’telling a

person how to perform a behaviour’); Smith 2014 (e.g. “press 1 if you would

like me to call you back to discuss contraception”)

9. Model or demonstrate the behaviour

10. Provide specific goal setting

11. Prompt review of behavioural goals

12. Prompt self monitoring of behaviour Hou 2010 (women kept a diary of their daily pill taking; the intervention may

have prompted this behaviour)

13. Provide feedback on performance

14. Provide contingent rewards

15. Teach or use prompts or cues

16. Agree on behavioural contract

17. Prompt practice Hou 2010 (“Please remember to take your birth control pill”); Smith 2014

(participants who chose to receive the OC or injectable could receive additional

reminders appropriate to their method); Trent 2013 (daily text appointment

reminders 72 hours before the clinical visit)

18. Use follow-up prompts

19. Provide opportunities for social comparison

20. Plan social support or social change Smith 2014 (If client received a phone call and requested, the counsellor would

also discuss contraception with the husband or partner)

21. Prompt identification as a role model

22. Prompt self-talk

23. Relapse prevention

24. Stress management

25. Motivational interviewing

26. Time management
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Table 2. Results by quality of evidence

Study Limi-

tations in de-

sign and im-

plementation

Indirectness

of evidence

Unexplained

heterogene-

ity or incon-

sistency of re-

sults

Imprecision

of results

High proba-

bility of pub-

lication bias

Quality of ev-

idence

Evidence of

effect

Castano 2012 -2 Low Yes

Hou 2010 -1 Moderate No

Smith 2014 High Yes

Trent 2013 -1 Moderate Yes

Tsur 2008 -1 -1 -1 Very low No

Randomised controlled trials were considered of high quality, then were downgraded by one level (serious) or two levels (very serious)

for each of the following: limitations in design and implementation (e.g. lack of blinding, large losses to follow-up), indirectness of

evidence, unexplained heterogeneity or inconsistency of results, imprecision of results, high probability of publication bias.

A P P E N D I C E S

Appendix 1. Search strategies

MEDLINE via Ovid (date of search: 6 October 2014)

(phone adj3 call*).mp. OR ((cell* or mobile or smart or google or nexus or iphone) adj3 (phone* or telephone*)).mp. OR smart-

phone*.mp. OR smart-phone*.mp. OR (blackberr* not extract).mp. OR (black-berr* not extract).mp. OR ((mobile adj3 health)

not (van* or unit*)).mp. OR mhealth.mp OR m-health.mp OR e-health*.mp. OR ehealth*.mp. OR (electronic adj health).mp. OR

(mobile adj3 technol*).mp. OR ((mobile or smartphone or smart-phone or phone or software) adj3 app*).mp. OR MMS.mp. OR

multimedia messaging service.mp OR SMS.mp. OR short messag* service.mp OR (text* adj messag*).mp. OR text-messa*.mp. OR

voice messag*.mp. OR interactive voice response.mp OR IVR.mp. OR Telemedicine/ OR cellular phone/ or text messaging/

AND

(contracept* or (family adj planning) or (Birth adj control)).mp. OR condom.mp. OR (OC adj pill).mp. OR (depot medroxyprogest*

or NET-EN or NET EN or Mesigyna or Cyclofem).mp. OR (intrauterine system or intra-uterine system or IUS or intrauterine device

or intra-uterine device or IUD).mp. OR (vasectomy or sterilisation or sterilization or (tubal adj ligation)).mp. OR ((vaginal adj ring)

or cycletel or cycle-tel or abstain or abstinen* or lactational amenorr*).mp OR (pregnan* or abortion).mp OR exp Contraception/

OR exp Contraceptive Devices/ OR exp Pregnancy, Unplanned/ OR exp Pregnancy, Unwanted/ OR exp Abortion, Induced/ OR

(NORPLANT or implanon or Femplant).mp.

Limit to yr=“1993-Current” and clinical trial, all

Global Health via Ovid (date of search: 6 October 2014)

(phone adj3 call*).mp. OR ((cell* or mobile or smart or google or nexus or iphone) adj3 (phone* or telephone*)).mp. OR smart-

phone*.mp. OR smart-phone*.mp. OR (blackberr* not extract).mp OR (black-berr* not extract).mp OR ((mobile adj3 health) not

(van* or unit*)).mp. OR mhealth.mp OR m-health.mp. OR e-health*.mp. OR ehealth*.mp OR (electronic adj health).mp OR (mobile

adj3 technol*).mp OR ((mobile or smartphone or smart-phone or phone or software) adj3 app*).mp. OR MMS.mp OR multimedia

messaging service.mp OR SMS.mp. OR short messag* service.mp OR (text* adj messag*).mp. OR text-messa*.mp. OR voice mes-
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sag*.mp. OR interactive voice response.mp OR IVR.mp OR Telemedicine/ OR cellular phone/ or text messaging/ OR exp mobile

telephones/

AND

(contracept* or (family adj planning) or (Birth adj control)).mp. OR condom.mp OR (OC adj pill).mp. OR (depot medroxyprogest*

or NET-EN or NET EN or Mesigyna or Cyclofem).mp. OR (intrauterine system or intra-uterine system or IUS or intrauterine device

or intra-uterine device or IUD).mp. OR (vasectomy or sterilisation or sterilization or (tubal adj ligation)).mp. OR ((vaginal adj ring)

or cycletel or cycle-tel or abstain or abstinen* or lactational amenorr*).mp OR (pregnan* or abortion).mp OR exp Contraception/

OR exp Contraceptive Devices/ OR exp Pregnancy, Unplanned/ OR exp Pregnancy, Unwanted/ OR exp Abortion, Induced/ OR

(NORPLANT or implanon or Femplant).mp. OR induced abortion/

Limit to yr=“1993-Current”

PsycINFO via Ovid (date of search: 6 October 2014)

(phone adj3 call*).mp. OR ((cell* or mobile or smart or google or nexus or iphone) adj3 (phone* or telephone*)).mp. OR smart-

phone*.mp OR smart-phone*.mp. OR (blackberr* not extract).mp OR (black-berr* not extract).mp OR ((mobile adj3 health) not

(van* or unit*)).mp OR mhealth.mp. OR m-health.mp. OR e-health*.mp. OR ehealth*.mp OR (electronic adj health). OR (mobile

adj3 technol*).mp OR ((mobile or smartphone or smart-phone or phone or software) adj3 app*).mp. OR MMS.mp. OR multimedia

messaging OR SMS.mp. OR short messag* service.mp OR (text* adj messag*).mp OR text-messa*.mp OR voice messag*.mp OR

interactive voice response.mp OR IVR.mp OR Telemedicine/ OR cellular phone/ or text messaging/

AND

(contracept* or (family adj planning) or (Birth adj control)).mp OR condom.mp. OR (OC adj pill).mp OR (depot medroxyprogest*

or NET-EN or NET EN or Mesigyna or Cyclofem).mp OR (intrauterine system or intra-uterine system or IUS or intrauterine device

or intra-uterine device or IUD).mp. OR (vasectomy or sterilisation or sterilization or (tubal adj ligation)).mp OR ((vaginal adj ring)

or cycletel or cycle-tel or abstain or abstinen* or lactational amenorr*).mp OR (pregnan* or abortion).mp OR exp Contraception/

OR exp Contraceptive Devices/ OR exp Pregnancy, Unplanned/ OR exp Pregnancy, Unwanted/ OR exp Abortion, Induced/ OR

(NORPLANT or implanon or Femplant).mp.

Limit to yr=“1993-Current” and clinical trial, all

EMBASE via Ovid (date of search: 6 October 2014)

(phone adj3 call*).mp OR ((cell* or mobile or smart or google or nexus or iphone) adj3 (phone* or telephone*)).mp. OR smart-

phone*.mp. OR smart-phone*.mp OR (blackberr* not extract).mp OR (black-berr* not extract).mp OR ((mobile adj3 health) not

(van* or unit*)).mp. OR mhealth.mp OR m-health.mp. OR e-health*.mp. OR ehealth*.mp. OR (electronic adj health).mp OR

(mobile adj3 technol*).mp. OR ((mobile or smartphone or smart-phone or phone or software) adj3 app*).mp OR MMS.mp. OR

multimedia messaging service.mp OR SMS.mp OR short messag* service.mp. OR (text* adj messag*).mp OR text-messa*.mp. OR

voice messag*.mp OR interactive voice response.mp. OR IVR.mp. OR Telemedicine/ OR cellular phone/ or text messaging/

AND

(contracept* or (family adj planning) or (Birth adj control)).mp. OR condom.mp. OR (OC adj pill).mp. OR (depot medroxyprogest*

or NET-EN or NET EN or Mesigyna or Cyclofem).mp. OR (intrauterine system or intra-uterine system or IUS or intrauterine device

or intra-uterine device or IUD).mp. OR (vasectomy or sterilisation or sterilization or (tubal adj ligation)).mp. OR ((vaginal adj ring)

or cycletel or cycle-tel or abstain or abstinen* or lactational amenorr*).mp. OR (pregnan* or abortion).mp. OR exp Contraception/

OR exp Contraceptive Devices/ OR exp Pregnancy, Unplanned/ OR exp Pregnancy, Unwanted/ OR exp Abortion, Induced/ OR

(NORPLANT or implanon or Femplant).mp.

Limit to yr=“1993-Current”, clinical trial, all and (clinical trial or randomized controlled trial or controlled clinical trial or multicenter

study or phase 1 clinical trial or phase 2 clinical trial or phase 3 clinical trial or phase 4 clinical trial)

Cochrane Central register of Controlled trials (CENTRAL) (date of search: 6 October 2014)

(((phone NEAR3 call*) OR ((cell* or mobile or smart or google or nexus or iphone) NEAR3 (phone* or telephone*)) OR (smartphone*)

OR (smart-phone*) OR (blackberr* NOT extract) OR (black-berr* NOT extract)) OR ((mobile NEAR3 (health NOT (van* or unit*)))

OR (mhealth) OR (m-health) OR (e-health*) OR (ehealth*) OR (electronic health) OR (mobile NEAR3 technol*)) OR ((mobile or

smartphone or smart-phone or phone or software) NEAR3 (app*)) OR ((MMS) OR (multimedia messaging service) OR (SMS) OR

(short messag* service) OR (text* messag*) OR (text-messa*) OR (voice messag*) OR (interactive voice response) OR (IVR))) OR exp

Telemedicine OR exp Cellular Phone

AND

(((contracept*) OR (family planning) OR (Birth control)) OR (condom) OR ((OC pill)) OR ((depot medroxyprogest*) OR (NET-EN)

OR (NET EN) OR (Mesigyna) OR (Cyclofem)) OR ((NORPLANT) OR (implanon) OR (Femplant)) OR ((intrauterine system) OR

(intra-uterine system) OR (IUS) OR (intrauterine device) OR (intra-uterine device) OR (IUD)) OR ((vasectomy) OR (sterilisation)

OR (sterilization) OR (tubal ligation)) OR ((vaginal ring) OR (cycletel) OR (cycle-tel) or (abstain) OR (abstinen*) OR (lactational
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amenorr*)) OR ((pregnan*) OR (abortion))) OR exp Contraception OR exp Contraceptive Devices OR exp Pregnancy, Unplanned

OR exp Pregnancy, Unwanted OR exp Abortion, Induced

Limit to 1993-2014

POPLINE (date of search: 6 October 2014)

Family Planning OR Pregnancy Unplanned OR Pregnancy Unwanted AND Cellular Phone OR Mobile Devices OR Text Messaging

(1993-2014)

Africa-Wide Information (date of search: 6 October 2014)

((phone n3 call*) OR ((cell* or mobile or smart or google or nexus or iphone) n3 (phone* or telephone*)) OR (smartphone*) OR

(smart-phone*) OR (blackberr* NOT extract) OR (black-berr* NOT extract)) OR ((mobile n3 (health NOT (van* or unit*))) OR

(mhealth) OR (m-health) OR (e-health*) OR (ehealth*) OR (electronic health) OR (mobile n3 technol*)) OR ((mobile or smartphone

or smart-phone or phone or software) n3 (app*)) OR ((MMS) OR (multimedia messaging service) OR (SMS) OR (short messag*

service) OR (text* messag*) OR (text-messa*) OR (voice messag*) OR (interactive voice response) OR (IVR))

AND

((contracept*) OR (family planning) OR (Birth control)) OR (condom) OR ((OC pill)) OR ((depot medroxyprogest*) OR (NET-EN)

OR (NET EN) OR (Mesigyna) OR (Cyclofem)) OR ((NORPLANT) OR (implanon) OR (Femplant)) OR ((intrauterine system) OR

(intra-uterine system) OR (IUS) OR (intrauterine device) OR (intra-uterine device) OR (IUD)) OR ((vasectomy) OR (sterilisation)

OR (sterilization) OR (tubal ligation)) OR ((vaginal ring) OR (cycletel) OR (cycle-tel) or (abstain) OR (abstinen*) OR (lactational

amenorr*)) OR ((pregnan*) OR (abortion))

LILACS (date of search: 6 October 2014)

(contracept$ OR family planning OR condom$ OR pregnan$ OR abortion$) AND (phone$ OR text messag$ OR mobil$ health)

WHO international trials registry (date of search: 9 October 2014)

Condition (family planning) intervention (mHealth): (family planning OR contracept* OR pregnanc* OR abortion* OR condom*)

AND (phone OR text messag* OR cellular phon* OR mobile phon* OR mobile devic* OR mobile technol*

Current controlled trials

(family planning OR contracept* OR unplanned pregnanc* OR unintended pregnanc* OR induced abortion* OR condom*) AND

(phone OR text messag* OR cellular phon* OR mobile phon* OR mobile devic* OR mobile technol*)

C O N T R I B U T I O N S O F A U T H O R S

Chris Smith and Caroline Free conceived of the review. Chris Smith oversaw the search and selection process, including the construction

and implementation of search and quality appraisal strategies. He contacted authors of papers to ask for additional information from

selected papers. Chris Smith and Colin Sumpter screened and selected studies and undertook data extraction. Judy Gold commented

on selection of studies. Judy Gold and Caroline Free commented on risk of bias and assessment of behaviour change techniques. All of

the review authors reviewed and commented on the review.
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

In the protocol, we stated that we would assess risk of bias across the following domains: random sequence generation, allocation

concealment, blinding of outcome assessment, incomplete outcome data, selective outcome reporting and other potential biases. In

the review, we assessed risk of bias across the following domains in accordance with the latest version of the Cochrane Handbook
for Systematic Reviews of Interventions: random sequence generation, allocation concealment, blinding of participants and personnel,

blinding of outcome assessment, incomplete outcome data, selective reporting and other sources of bias.

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Cell Phones; ∗Contraception Behavior; Abortion Applicants [statistics & numerical data]; Contraception [∗utilization]; Contracep-

tives, Oral [∗administration & dosage]; Randomized Controlled Trials as Topic; Reminder Systems; Text Messaging

MeSH check words

Female; Humans; Pregnancy
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