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ABSTRACT

Background

This review is an update of the original Cochrane review published in July 2012. Missed appointments are a major cause of inefficiency
in healthcare delivery with substantial monetary costs for the health system, leading to delays in diagnosis and appropriate treatment.
Patients' forgetfulness is one of the main reasons for missed appointments. Patient reminders may help reduce missed appointments.
Modes of communicating reminders for appointments to patients include face-to-face communication, postal messages, calls to landlines
or mobile phones, and mobile phone messaging. Mobile phone messaging applications, such as Short Message Service (SMS) and Multi-
media Message Service (MMS), could provide an important, inexpensive delivery medium for reminders for healthcare appointments.

Objectives

To update our review assessing the effects of mobile phone messaging reminders for attendance at healthcare appointments. Secondary
objectives include assessment of costs; health outcomes; patients' and healthcare providers' evaluation of the intervention and percep-
tions of safety; and possible harms and adverse effects associated with the intervention.

Search methods

Original searches were run in June 2009. For this update, we searched the Cochrane Central Register of Controlled Trials (CENTRAL,The
Cochrane Library 2012, Issue 8), MEDLINE (OvidSP) (January 1993 to August 2012), EMBASE (OvidSP) (January 1993 to August 2012), Psy-
cINFO (OvidSP) (January 1993 to August 2012) and CINAHL (EbscoHOST) (January 1993 to August 2012). We also reviewed grey literature
(including trial registers) and reference lists of articles.

Selection criteria

Randomised controlled trials (RCTs) assessing mobile phone messaging as reminders for healthcare appointments. We only included stud-
ies in which it was possible to assess effects of mobile phone messaging independent of other technologies or interventions.

Data collection and analysis

Two review authors independently assessed all studies against the inclusion criteria, with any disagreements resolved by a third review
author. Study design features, characteristics of target populations, interventions and controls, and results data were extracted by two
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review authors and confirmed by a third author. Two authors assessed the risk of bias of the included studies. As the intervention charac-
teristics and outcome measures were similar across included studies, we conducted a meta-analysis to estimate an overall effect size.

Main results

We included eight randomised controlled trials involving 6615 participants. Four of these studies were newly identified during this update.

We found moderate quality evidence from seven studies (5841 participants) that mobile text message reminders improved the rate of
attendance at healthcare appointments compared to no reminders (risk ratio (RR) 1.14 (95% confidence interval (Cl) 1.03 to 1.26)). There
was also moderate quality evidence from three studies (2509 participants) that mobile text message reminders had a similar impact to
phone call reminders (RR 0.99 (95% CI 0.95 to 1.02). Low quality evidence from one study (291 participants) suggests that mobile text
message reminders combined with postal reminders improved the rate of attendance at healthcare appointments compared to postal
reminders alone (RR 1.10 (95% CI 1.02 to 1.19)). Overall, the attendance to appointment rates were 67.8% for the no reminders group,
78.6% for the mobile phone messaging reminders group and 80.3% for the phone call reminders group. One study reported generally that
there were no adverse effects during the study period; none of the studies reported in detail on specific adverse events such as loss of
privacy, data misinterpretation, or message delivery failure. Two studies reported that the costs per text message per attendance were
respectively 55% and 65% lower than costs per phone call reminder. The studies included in the review did not report on health outcomes
or people's perceptions of safety related to receiving reminders by text message.

Authors' conclusions

Low to moderate quality evidence included in this review shows that mobile phone text messaging reminders increase attendance at
healthcare appointments compared to no reminders, or postal reminders.

Text messaging reminders were similar to telephone reminders in terms of their effect on attendance rates, and cost less than telephone
reminders. However, the included studies were heterogeneous and the quality of the evidence therein is low to moderate. Further, there
is a lack of information about health effects, adverse effects and harms, user evaluation of the intervention and user perceptions of its
safety. The current evidence therefore still remains insufficient to conclusively inform policy decisions.

Thereis a need for more high-quality randomised trials of mobile phone messaging reminders, that measure not only patients’ attendance
rates, but also focus on the cost-effectiveness of these interventions. Health outcomes, patients’ and healthcare providers’ evaluation
and perceptions of the safety of the interventions, potential harms, and adverse effects of mobile phone messaging reminders should be
assessed. Studies should report message content and timing in relation to the appointment.

PLAIN LANGUAGE SUMMARY

Mobile phone messaging reminders for attendance at healthcare appointments

Failure to attend healthcare appointments impacts not only the health of the patients but also health system efficiency. In this review, an
update of the original review published in July 2012, we assessed whether sending patients appointment reminders using mobile phone
text messaging (Short Message Service (SMS) and Multimedia Message Service (MMS)) could improve attendance.

The review included eight randomised controlled trials published up to August 2012, involving 6615 participants. Four of these trials were
newly included in this update. Low to moderate quality evidence included in this review shows that mobile phone text messaging re-
minders increase attendance at healthcare appointments compared to no reminders and postal reminders, and have the same impact
on attendance as phone call reminders. Two studies reported that the costs per attendance of mobile phone text message reminders are
less than phone call reminders.

One study reported generally that there were no adverse effects during the study period; none of the studies reported in detail on specific
adverse events such as loss of privacy, data misinterpretation, or message delivery failure. The studies included in the review did not
report on health outcomes or people's perceptions of safety related to receiving reminders by text message. Further randomised trials are
needed to assess the effects of mobile phone messaging reminders for attendance at healthcare appointments.

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Mobile phone text message reminders compared to no reminders for patients with scheduled
healthcare appointments

Patient or population: Patients with healthcare appointments
Settings: All settings (primary, hospital, community, outpatient)

Intervention: Mobile phone text message reminders

Comparison: No reminders
Outcomes Illustrative comparative risks* Relative effect No of Participants Quality of the evidence
(95% Cl) (95% Cl) (studies) (GRADE)
Assumedrisk  Corresponding
risk
No reminders Mobile phone
text message
reminders
Attendance 678 per 1000 773 per 1000 RR1.14 5841 BP0
rate at (698 to 854) (7 studies) moderatea.b
healthcare (1.03 to 1.26)
appoint-
ments
Other out- None of the included studies reported on health outcomes, costs, user evaluation of the intervention, user perception of safety, potential harms or ad-
comes verse effects of the intervention.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

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

@ Unclear risk of bias for several categories in the included studies.

b In one study the unit of analysis was appointment rather than the individual participant which may have resulted in clustering of data.

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]
*32UBPINS pashiL

SM3IADY J13BWSISAS JO seqeleq auelyd0)



“p¥7 ‘suos 13 A31IM uyor Aq paysiiqnd ‘uoneioqe|jod aueyd0) ayL €107 @ 3y3uAdod

(ma1nay) syuswiurodde asedyyjeay e aduepuane 10y sidpuiwas SuiSessaw auoyd d)1qopN

Summary of findings 2. Mobile phone message text reminders plus postal reminders compared to postal reminders alone for patients with
scheduled healthcare appointments

Patient or population: Patients with healthcare appointments
Settings: All settings (primary, hospital, community, outpatient)
Intervention: Mobile phone message text plus postal reminders
Comparison: Postal reminders

Outcomes Illustrative comparative risks* Relative effect No of Participants Quality of the evidence
(95% ClI) (95% ClI) (studies) (GRADE)

Assumedrisk  Corresponding

risk
Postal re- Mobile phone
minders message text
plus postal re-
minders
Attendance 858 per 1000 944 per 1000 RR1.10 291 [elloTe)
rate at (875 to 1000) (1.02t0 1.19) (1 study) low?
healthcare
appoint-
ments
Other out- The included study did not report on health outcomes, costs, user evaluation of the intervention, user perception of safety, potential harms or adverse ef-
comes fects of the intervention.

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

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

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

@0nly one study included, with small number or participants. No information provided about the method of randomisation, allocation concealment, blinding and selective
outcome reporting (unclear risk of bias). Low risk only for attrition bias.
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Summary of findings 3. Mobile phone message reminders compared to phone call reminders for patients with scheduled healthcare appointments

Mobile phone message reminders compared to phone call reminders for patients with healthcare appointments

Patient or population: patients with healthcare appointments
Settings: all settings (primary, hospital, community, outpatient)
Intervention: Mobile phone message reminders

Comparison: phone call reminders

Outcomes Illustrative comparative risks* Relative effect No of Participants Quality of the evidence
(95% ClI) (95% ClI) (studies) (GRADE)

Assumedrisk  Corresponding

risk
Phone call Mobile phone
reminders message re-
minders
Attendance 803 per 1000 795 per 1000 RR 0.99 2509 lelele)
rate at (763 to 819) (0.95t0 1.02) (3 studies) moderatea,b
healthcare
appoint-
ments
Costs While the attendance rates after text messages versus phone reminders were similar, the costs per text message per attendance were 55% and 65% lower

than costs per phone call reminder in two included studies.

Adverse out-  One study reported that there were no adverse events during the study period. Two studies did not report on adverse events.
comes

Other out- None of the included studies reported on health outcomes, user evaluation of the intervention or user perception of safety.
comes

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence

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

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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b In one study the unit of analysis was appointment rather than the individual participant which may have resulted in clustering of data.

a Unclear risk of bias for several categories in the included studies.
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BACKGROUND

Most mobile phones provide Short Message Service (SMS), where-
by up to 160 characters of text are sent from a mobile phone (or the
Internet) to one or more mobile phones, and Multimedia Message
Service (MMS) for similarly transmitting graphics, video or sound.
In the two decades since the first basic text message was sent, these
services, collectively known as mobile phone messaging (MPM),
have become increasingly popular (Guardian 2012). Whilst initial-
ly mainly used by young adults, MPM has since developed into an
important means of communication across all population groups,
as the global mobile phone penetration rate has risen to 87%, with
nearly 6 billion subscriptions by the end of 2011 (ITU 2012a). Glob-
ally, an estimated 8.6 trillion text messages are sent each year (Kel-
ly 2012). A recent study by Ofcom found that in the United King-
dom (UK) text messaging has even overtaken speaking on a mo-
bile phone and face-to-face contact as the most-used method of
daily communication between friends and family (Ofcom 2012).
Although mobile phone coverage in lower-income and middle-in-
come countries lags behind that of high-income countries, by 2011
there were 78 mobile phone subscriptions per 100 inhabitants in
developing countries (ITU 2012b).

Compared to other modes of communication, text messages have
the advantage of instant transmission and low cost. There is al-
so a smaller chance of messages being misplaced compared to
print materials, and text messages are generally perceived as being
less invasive to daily lives than phone calls (Kaplan 2006). Features
such as ubiquity, mobility, direct and instantaneous access and di-
rect communication offer the possibility of using mobile phones for
health information transfer (Atun 2006). Several reviews of the lit-
erature on the use of mobile phones in health care have illustrated
the wide application and potential of mobile phonestoincrease ac-
cess to health care; enhance efficiency of service delivery; improve
diagnosis, treatment and rehabilitation; and support public health
programmes (Atun 2006; Car 2012; Free 2013a; Free 2013b). Mobile
phone messaging has, for example, been used to provide appoint-
ment reminders (Bos 2005), to improve patient compliance with
medications (Fairley 2003; Marquez Contreras 2004; Vilella 2004), to
monitor chronic conditions (Ferrer-Roca 2004; Kwon 2004; Ostojic
2005) and to provide psychological support (Bauer 2003; Franklin
2003). Mobile phones have also been used in managing communi-
cable diseases and in health promotion programmes (e.g. in smok-
ing cessation (Obermayer 2004; Rodgers 2005)). Furthermore, the
use of mobile phones has been shown to improve service utilisa-
tion among population groups such as teenagers and young adult
males who do not typically use health services, by providing the op-
portunity to remotely access care providers for advice (Atun 2006b).
However, for older adults, some of whom are less able or willing to
use mobile phones, the effect on service utilisation could be more
limited (Atun 2006b). Other challenges in using mobile phone appli-
cations in health care include incomplete coverage of mobile net-
works, lack of standards, and possible information overload (Adler
2007).

Note that, whilst the terms text message, text, or txt are more com-
monly used in North America, the UK, Spain and the Philippines,
in many other countries the term SMS is preferred. In this review
we will use the term ‘text messaging’ when referring to the use of
SMS only, distinguishing it from the term ‘mobile phone messag-
ing’, which encompasses both SMS and MMS. Increasingly, the lat-
ter term also refers to mobile email and ‘instant messaging’ deliv-

ered to the mobile phone using mobile internet, but these types of
communication are not considered in this review.

This review is an update of a review first published in 2012 (Car
2012) and complements a second updated review by the same au-
thors that aims to assess the effectiveness of mobile phone mes-
saging in supporting delivery of health care services (de Jongh in
preparation).

Description of the condition

Missed appointments are a major cause of inefficiency in health-
care delivery, with substantial monetary costs to health systems;
and delays in diagnosis and appropriate treatment for the non-at-
tending patient. In England's National Health System (NHS), over a
one-year period the direct costs alone were 185 million UK pounds
for GP appointments, 34 million UK pounds for practice nurse ap-
pointments and estimated to be around 575 million UK pounds for
hospital appointments (DoH 2004; DPP 2003). Economicincentives,
such asimposing a fine on non-attendees, could reduce non-atten-
dance rates, and this strategy has been suggested in Denmark and
the UK (Bech 2005).

A number of reviews have assessed the factors leading to missed
appointments (Deyo 1980; George 2003; Sharp 2001), in a range of
country settings, including Canada, Denmark, Finland, Hong Kong,
New Zealand, Norway, Saudi Arabia, Scotland, Singapore, Spain,
UK, and the United States of America (USA). Studies have found
differences in the appointment keeping behaviour of patients by
demographic factors, such as age and gender (Hon 2002; Manty-
jarvi 1994; Moore 2001; Simmons 1997; Skaret 1998; Waller 2000),
race and ethnicity (Clarke 1998; Gatrad 1997; Gatrad 2000); and so-
cio-economic status, such as unemployment, perceived social sup-
port (Brown 1999; Catz 1999; Ramm 2001; Reekie 1998), lower lev-
els of community functioning (Coodin 2004) and living in a deprived
area (Neal 2001).

Detailed surveys among non-attendees and their healthcare
providers identify the main patient-related factors for missing
scheduled appointments as: health beliefs (Al Faris 2002; Mirotznik
1998); lack and difficulty of transportation (Campbell 2000; Collins
2003; Mohamed 2002; Paul 1997; Pesata 1999); scheduling prob-
lems (Campbell 2000; King 1995; Ross 1995); health status (Cash-
man 2004; Kane 1991; Killaspy 2000; Richardson 1998; van Baar
2006); resistance to consultation (Grunebaum 1996; Wogelius
2005); insurance status (Canizares 2002; Iben 2000; Majeroni 1996;
Weingarten 1997; Yoon 2005); and frustration with outpatient clin-
ic organisation resulting in long waiting times and discontinuity of
care (van Baar 2006). Health system-related factors include: inade-
quate communication between healthcare providers and patients
(Bottomley 1994; Lloyd 1993; Martin 2005), which are worsened
by patients missing appointments (Husain-Gambles 2004); waiting
times (Pesata 1999); quality of consultation; facilities in the waiting
area (Chung 2004); time interval between scheduling/referrals and
appointments (Grunebaum 1996; Hamilton 2002; Livianos-Aldana
1999); administrative and/or clerical problems (Hull 2002; Potami-
tis 1994); and site of care (Lasser 2005; Specht 2004).

However, one of the most frequently cited reasons for missing an
appointment is simply that patients forget that they had an ap-
pointment (Hong Kong (Hon 2005); Scotland (Herrick 1994; Hull
2002); Saudi Arabia (Mohamed 2002); UK (Murdock 2002; Neal 2005;
Pal 1998; Potamitis 1994); Northern Ireland (Richardson 1998); Nor-
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way (Skaret 2000); Malaysia (Zailinawati 2006); USA (Carrion 1993)).
Any form of reminders may thus decrease the rate of missed ap-
pointments, reducing the inefficiencies and costs generated by
non-attendance. Importantly, reminders give patients an opportu-
nity to cancel an appointment either by a return mobile phone mes-
sage or a phone call.

Description of the intervention

We identified seven possible modes of communicating reminders
for healthcare appointments to patients: face-to-face, postal mes-
sage, call to landline, call to mobile, via web-based electronic
health records, email and SMS/MMS. In Table 1 we outline ba-
sic characteristics and a comparison of these modes of commu-
nication. Existing literature on appointment reminders focuses on
postal messages, phone calls, emails and text reminders.

How the intervention might work

Various communication channels such as phone calls, letters and
text messages have been used for reminders that aim to reduce
missed appointments. A study conducted in a Dutch orthodontic
clinic did not find evidence that reminders reduced failed atten-
dance rates. When given the choice, patients in this study preferred
mail reminders to telephone and text message reminders. Some
patients were also negative about the usefulness of reminders (Bos
2005). Asystematic review on prompts to encourage attendance for
people with serious mental illness concluded that prompts close
to the time of appointment may increase attendance and that a
simple orientation letter would be more effective than a telephone
prompt (Reda 2010). A study which compared postal, manual tele-
phone and automated telephone reminders (or all three combined)
in a general dental practice in the UK found that all reminder meth-
ods resulted in net cost savings, and that both postal and manual
telephone techniques were effective inimproving attendance rates
(Reekie 1998).

Benefits of using phone call reminders have also been reported in
RCTs in adolescent and public health clinic settings in Australia and
USA (Dini 1995; Hashim 2001; Sawyer 2002). Benefits of using postal
reminders have been reported in RCTs in orthodontic clinic settings
in the UK (Can 2003; Thomas 2004).

There are studies of the impact of text message reminders on
missed appointments in the NHS (Milne 2006), in Australia (Downer
2005; Downer 2006) and in Malaysia (Leong 2006). A review of the
use of text messaging in health care reported applications in imag-
ing diagnostics, dermatology and sexual health clinics in the UK;
outpatient clinics in the USA and Norway; and private dental and
chiropractic clinics in Sweden (Atun 2006).

Acceptability and risks of the intervention

In some UK pilot programmes, confidentiality issues surrounding
text-messaging reminders have been addressed by an 'opt-out'
scheme, or information leaflets have acted as consent forms (Atun
2006). Another concern regarding text-messaging remindersis their
possible impact on health inequalities, as people in higher so-
cio-economic groups, who are more likely to own a mobile phone,
will be less likely to miss appointments (Fahey 2003). However, this
concern may not be realised, given mobile phone ownership statis-
ticsand otherunpublished studies regarding mobile phone use and
socio-economic status (Ellenbogen 2003; Vernon 2003). Patients
who receive text reminders may be more inclined to ignore other

paper-based communication, which may also include key informa-
tion (Vodafone 2004).

Possible disadvantages of using mobile phone messaging include
therisk ofinaccurate datainput (Norwell 2003), lack of understand-
ing or misinterpretation of the information, and difficulties in read-
ing for those with poor vision or problems with literacy.

Having correct patient contact information and securely stored
health records are essential to adhere to privacy, confidentiality
and data protection requirements. Failures or delays in message
delivery arerare, but possible. However, harmis unlikely as senders
are usually notified instantly in cases where there was a transmis-
sion problem. There may be additional monetary and time costs, as
backup systems may be needed. Lastly, risks associated with mo-
bile phone messaging in general may apply, for instance increased
risk of car accidents as a result of messaging whilst driving (Owens
2011).

Why it is important to do this review

Although there is some evidence on the use and effectiveness of
mobile phonesin healthcare delivery, answers to questions regard-
ing the implementation of mobile phone messaging technologies
inroutine care, such as theirimpact on patient-related outcomes or
on the processes of healthcare delivery, are unclear. Given the top-
ical nature of mobile phone messaging we updated this review to
identify answers to these questions and propose directions for fu-
ture research. This review complements several parallel Cochrane
reviews on mobile phone messaging for a range of other healthcare
purposes (de Jongh 2012; Gurol-Urganci 2012; Vodopivec-Jamsek
2012), which are currently being updated (de Jongh in prepara-
tion).

OBJECTIVES

To assess the effects of mobile phone messaging reminders for
attendance at healthcare appointments. Secondary objectives in-
clude assessment of costs; patients' and healthcare providers' eval-
uation of the intervention; and possible risks and harms associated
with the intervention.

METHODS

Criteria for considering studies for this review
Types of studies

Weincluded only randomised controlled trials (RCTs) in this review.
(In the original version of this review (Car 2012) we had planned to
also include quasi-RCTs, controlled before and after studies, and
interrupted time series, but none were identified; see Differences
between protocol and review).

Types of participants

We included all study participants regardless of age, gender and
ethnicity, as well as all types and stages of diseases. We included
studies in all settings, i.e. primary care settings (services of prima-
ry health care), outpatient settings (outpatient clinics), community
settings (public health services) and hospital settings. We did not
exclude studies according to the type of healthcare provider (e.g.
nurse, doctor, allied staff).

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 8
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Types of interventions

We included interventions using SMS or MMS as reminders for
healthcare appointments. The messaging needed to be between a
healthcare provider (either in person or automated) and a patient.
The review did not include reminders to people other than those
who had an appointment.

We excluded studies in which SMS/MMS was part of a multifaceted
intervention, as it would not be possible to separate the effects of
messaging alone. SMS messages sent as reminders for routine drug
collection for managing long-term conditions were excluded from
this review, but discussed in de Jongh 2012.

We aimed to make comparisons between mobile phone messag-
ing and no intervention, as well as other modes of communication
such as face-to-face, postal letters, calls to landline or mobile tele-
phones, email or via electronic health records; and if applicable, au-
tomated versus personal text messaging.

Types of outcome measures

A number of processes and outcomes may be affected by mobile
phone messaging interventions that aim to facilitate the communi-
cation between patients and healthcare providers.

Primary outcomes

« Rate of attendance at healthcare appointments

Secondary outcomes

« Health outcomes as a result of the intervention, including phys-
iological measures, e.g. blood pressure; clinical assessments;
biomarker values; self reporting of symptom resolution or qual-
ity of life;

« Costs (direct and indirect) of the intervention;

« User (patient, carer or healthcare provider) evaluation of the in-
tervention, including satisfaction, readiness to use, timeliness,
availability and/or convenience;

« User (patient, carer or healthcare provider) perceptions of safe-
ty;

« Potential harms or adverse effects of the intervention, such as
misreading or misinterpretation of data, transmission of inaccu-
rate data, loss of verbal and non-verbal communication cues, is-
sues of privacy and disclosure, or failure or delay in the message
delivery.

Search methods for identification of studies

We used a common search strategy for this review and a parallel
review (de Jongh in preparation) and allocated relevant studies to
their respective reviews before assessing their risk of bias and ex-
tracting data. The studies reported in this review focused exclusive-
ly on the usefulness of mobile phone messaging as appointment
reminders. The search strategies for each of the databases are giv-
enin Appendix 1 to Appendix 6.

Electronic searches

We restricted the searches to studies published since 1993 as
the first commercial SMS message was sent in December 1992
(Wikipedia 2007). There were no language restrictions.

One review author (IGU) searched the following electronic databas-
eson August 23,2012:

« The Cochrane Central Register of Controlled Trials (CENTRAL,
The Cochrane Library, issue 8 2012)

« MEDLINE (OvidSP) (1993 to August 23, 2012)

« EMBASE (OvidSP) (1993 to August 23, 2012)

« PsycINFO (OvidSP) (1993 to August 23, 2012)

« CINAHL (EbscoHOST) (1993 to August 23, 2012)

Searching other resources

We searched the following trials registers:

o WHO Clinical Trial Search Portal (www.who.int/trialsearch);
« Current Controlled Trials (www.controlled-trials.com)

We searched the reference lists of included studies to identify addi-
tional studies. We contacted study authors for further information
on their studies and to enquire whether they were aware of any oth-
er published or ongoing studies that would meet our inclusion cri-
teria.

Data collection and analysis

Revised methods for the 2012-13 update of this review (see Dif-
ferences between protocol and review) were approved by the
Cochrane Consumers and Communication Group before we com-
menced the new searches.

Selection of studies

The selection of studies was done by IGU, TdJ and VVJ. IGU and
TdJindependently assessed the relevance of all titles and abstracts
identified from the electronic searches. We retrieved full text copies
of all articles judged to be potentially relevant from the titles and
abstracts. TdJ and IGU independently assessed these articles forin-
clusion. TdJ checked the final list of included and excluded studies,
and any disagreements were resolved by discussion with VVJ and
JC. We also reviewed the reference lists of key publications. Where
the description of the intervention was not sufficiently detailed to
allow the review authors to judge whether it met the inclusion cri-
teria, we contacted the study authors for further details.

Data extraction and management

We extracted the following data from the included studies, using a
modified version of the Cochrane Consumers and Communication
Review Group's data extraction template:

1. General information: title, authors, source, publication status,
date published, language, review author information, date re-
viewed.

2. Setting: Geographic location, type of health care setting, type of
healthcare providers

3. Study methods: study design, objectives, aims of intervention,
methods of participant recruitment, inclusion/exclusion crite-
ria, informed consent and ethical approval, funding, statistical
methods, consumer involvement.

4. Risk of bias: see 'Assessment of risk of bias in included studies'.

5. Participants: description, number, age, gender, ethnicity, so-
cioeconomic status distribution. If relevant: principal health
problem or diagnosis, stage of illness, treatment received.
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6. Interventions: description including technical specifications on
SMS and handset provider, duration of intervention, frequency
of delivery, message content, details of control/usual or routine
care, co-interventions.

7. Outcomes: primary and secondary outcomes as specified
above, methods of assessing outcomes, follow up for non-re-
spondents, adverse events.

8. Results: all reported measurements for the primary and sec-
ondary outcomes, including multiple timings for measure-
ments, subgroup analyses or results in different measurement
scales if applicable.

TdJ and VVJ independently extracted the above data onto a stan-
dard form. The forms were then assessed by one review author
(IGU) who checked these descriptive data. Any discrepancies be-
tween the two data extraction sheets were discussed by two review
authors (TdJ and VVJ), and resolved jointly with the two other re-
view authors (IGU and JC).

Assessment of risk of bias in included studies

We assessed the risk of bias of included studies in accordance
with the Cochrane Handbook for Systematic Reviews of Interven-
tions (Higgins 2011) which recommends the explicit reporting of
sequence generation, allocation concealment, blinding of partici-
pants, providers and outcome assessors, incomplete outcome da-
ta, selective outcome reporting and other sources of bias for RCTs.

Two review authors (TdJ and VVJ) independently assessed the risk
of biasin the included studies, with any disagreements resolved by
discussion and consensus of the team. We used a template to guide
the assessment of risk of bias, and judged each domain as low risk,
high risk or unclear risk of bias. We have presented the results of
the 'Risk of bias' assessment in tables and a summary figure, and
provided a narrative discussion of the risk of bias in individual do-
mains.

We assessed the overall quality of the evidence using GRADEpro-
filer (GRADEpro) software. We considered study limitations, incon-
sistency of results, the indirectness of the evidence, imprecision or
other considerations, and downgraded the quality where appropri-
ate (Guyatt 2008).

Measures of treatment effect

We used risk ratios (RRs) as effect measures for dichotomous out-
comes and standardised mean differences (SMDs) for continuous
outcomes. RRs and SMDs have been derived from Manzel-Haenszel
and inverse variance methods respectively. We used a random-ef-
fects model, where possible, to pool the results and reported con-
fidence intervals with all measures of effect.

Unit of analysis issues

We noted the method of randomisation in each included trial, and
considered additional issues regarding the assessment of risk of
bias of cluster randomised trials as discussed in Chapter 16 of the
Cochrane Handbook (Higgins 2011). In the case of repeated mea-
surements, we defined several outcomes based on different peri-
ods of follow-up and performed separate analyses for each out-
come. In studies with more than two treatment groups, we made
multiple pair-wise comparisons between all possible pairs of inter-
vention groups.

Dealing with missing data

We contacted the original investigators to request missing data.
With incomplete outcome data (such as drop-outs, loss to fol-
low-up and withdrawn study participants), we assessed and re-
ported the risk of bias as high/unclear/low risk as guided by the
Cochrane Handbook (Higgins 2011) and identified the numbers as
well as the reasons for incomplete data. As the numbers and rea-
sons for incomplete outcome data in included studies suggested
that data were missing at random, we used only available data in
the review and did not use imputation methods.

Assessment of heterogeneity

Statistical heterogeneity was examined by visual inspection of the
forest plots as well as using the 12 statistic. We interpreted the
amount of heterogeneity as low, moderate and high using 12 val-
ues of 25%, 50% and 75%, respectively (Higgins 2003). If there was
high heterogeneity, we attempted to determine potential reasons
for it by examining individual study characteristics. We combined
the study results in a meta-analysis only if there was no substantial
clinical or methodological heterogeneity.

Assessment of reporting biases

We assessed reporting bias using funnel plots. The funnel plots,
however, were not very informative due to the small number of
studies included. Selective outcome reporting was assessed using
the Cochrane 'Risk of bias' assessment tool.

Data synthesis

We conducted a meta-analysis using Cochrane Review Manager
(RevMan) software to calculate an overall effect size, comparing
text message reminders with alternative modes of communicating
reminders. We used a random-effects modelin the meta-analysis of
the calculated measures of effect as described in Measures of treat-
ment effect.

Subgroup analysis and investigation of heterogeneity

No subgroup analyses were specified in the updated review
methodology.

Sensitivity analysis

We undertook a sensitivity analysis to explore whether our main
findings are robust to exclusion of outlying studies identified
though assessment of heterogeneity.

We did not conduct the following sensitivity analyses due to the
small number of studies included. We had aimed to explore the in-
fluence of the following factors on effect size:

« excluding unpublished studies;

« taking account of risk of bias of included studies, as specified
above;

« excluding any large studies to establish how they impact on the
results.

Consumer participation

The draft review was circulated to consumers in The Cochrane
Collaboration for comment. The original version of this review
received comments from two consumers through the Cochrane
Consumers and Communication Review Group's standard editorial
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process. We then also examined whether consumers were involved
in the design and implementation of each included study. No addi-
tional consumer participation was sought during the update of this
review.

RESULTS

Description of studies
Results of the search

Our search (across both this review and de Jongh in preparation)
identified 2876 unique citations. After initial screening of the titles

for basic relevance to the reviews we retained 660 citations. We
subsequently excluded 355 citations that, based on the abstract,
showed insufficient relevance to the suite of reviews or evidently
did not meet the stated study design criteria. After review of the
full text of the remaining 129 citations (note: we were unable to re-
trieve 12 citations), plus an additional 25 citations that were identi-
fied through follow-up on trial protocols and conference abstracts,
we subsequently rejected a further 94 papers for failing to meet the
inclusion criteria. After allocation of the selected papers across the
two parallel reviews, we selected eight individual studies for inclu-
sion in this review (Figure 1).
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Figure 1. Study flow diagram. (Note: search strategy and screening selection is common for this review and for de

Jongh in preparation until the final allocation stage).
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Included studies

We included eight studies involving 6615 people in this review
(Chen 2008; Fairhurst 2008; Koury 2005; Leong 2006; Liew 2009; Lin
2012; Odeny 2012; Taylor 2012). Four of these studies (Liew 2009;
Lin 2012; Odeny 2012; Taylor 2012) were newly-identified during
this update. We present key characteristics of the included studies
below and in the Characteristics of included studies table.

Of the 94 papers excluded in the final selection stage, only 4 had
potential relevance to this particular review (the other 90 are po-
tentially relevant to de Jongh in preparation). These have been list-
ed in Characteristics of excluded studies, specifying the reasons for
their exclusion. Six studies (Car 2008; Downer 2005; Geraghty 2008;
Koshy 2008; Kruse 2009; Milne 2006) that were listed as excluded
in the earlier version of this review (Car 2012) now do not appear
in the List of Excluded Studies as the search and selection were re-
peated using a narrower study design criteria (see Differences be-
tween protocol and review). These studies were either notincluded
in the search results or excluded from the review at an earlier stage
of selection.

Methods

All of the eightincluded studies were RCTs. In seven studies the unit
of randomisation was the individual participant (Chen 2008; Koury
2005; Leong 2006; Liew 2009; Lin 2012; Odeny 2012; Taylor 2012).
In one study the unit of randomisation was the healthcare appoint-
ment (Fairhurst 2008)

All studies compared the effects of the text messaging interven-
tion to usual practice. In seven studies the usual practice was no
reminders (Chen 2008; Fairhurst 2008; Leong 2006; Liew 2009; Lin
2012; Odeny 2012; Taylor 2012). In one study (Koury 2005), the usu-
al practice was to send postal reminders two weeks before appoint-
ments. Chen 2008, Leong 2006 and Liew 2009 had a second inter-
vention arm and compared the effects of the text messaging inter-
vention to phone call reminders. The sample sizes for the included
studies ranged from 291 (Koury 2005) to 1848 participants (Chen
2008).

Participants

The studies were set in Australia (Taylor 2012), China (Chen 2008;
Lin 2012), Scotland (Fairhurst 2008), England (Koury 2005), Kenya
(Odeny 2012) and Malaysia (Leong 2006; Liew 2009). The settings
were one hospital health promotion centre (Chen 2008), one in-
ner-city general practice (Fairhurst 2008), one ophthalmic centre
(Lin 2012), two physical therapy departments (Taylor 2012), six ear,
nose and throat (ENT) clinics within a hospital (Koury 2005), nine
primary care clinics (seven in Leong 2006; two in Liew 2009) and 12
governmental health clinics (Odeny 2012).

The target group for the intervention varied. In seven of the stud-
ies, all the patients that required an appointment in the clinic or
practice were eligible for the study, provided they had access to a
mobile phone capable of receiving text messages and were able to
read and understand those messages. In Fairhurst 2008, however,
only participants with a history of two or more failed appointments
within one year were eligible.

The participants' mean age ranged from 29 years in Odeny 2012
to 59 years in Liew 2009. Seven studies included both men and

women, with the proportion of males ranging from 35% (Leong
2006) to 62% (Lin 2012). The study by Odeny 2012, however, target-
ed only men due to the nature of the appointment. Koury 2005 did
not provide any information on the age and gender distribution of
the participants.

Interventions
Purpose

The purpose of all interventions in the eight studies was to remind
the participant of their upcoming healthcare appointment.

Specifications

The text messaging interventions were delivered using different
platforms. In Fairhurst 2008, Koury 2005 and Odeny 2012 texts were
sent using various web-based platforms, and in Chen 2008 texts
were sent automatically via a Global System for Mobile (GSM) mo-
dem linked to an electronic health records system. No information
on the text messaging specifications was provided in Leong 2006,
Liew 2009 and Lin 2012. In the study by Taylor 2012 one of the study
sites sent messages manually, whereas the second site used an au-
tomated delivery system.

Six studies mention that the delivery of the messages was veri-
fied by 'message sent' prompts; in the study by Odeny 2012 the
SMS software was not programmed to request delivery notifica-
tions, whereas Taylor 2012 does not specify whether any notifica-
tion system was in place. Chen 2008 notes that as mobile phone
numbers are changed frequently in China, the authors could not
verify whether the message was delivered to the correct recipient.

Message content

Chen 2008 and Leong 2006 state that the text message reminders
included the participant's name and appointment details, but do
not provide the exact wording of the messages. The reminder in
Fairhurst 2008 was "You have an appointment at (name of practice)
(today/tomorrow) at (time). Please call (number) if you can't make
it." Similarly, in Taylor 2012 the content read "Reminder: Physical
therapy appointment at [site] on [day], [date] at [time]. Please call
[number] ONLY if you cannot attend." The messagesin Lin 2012 and
Odeny 2012 elaborate on this form in that, in addition to a basic
appointment reminder, they emphasise the importance of the ap-
pointment (Lin 2012: "Rigorous and regular follow-up is essential
to timely and successful management of childhood cataract.") or
contain post-operative instructions (Odeny 2012). It should be not-
ed that in the latter study there was no fixed appointment; partici-
pants were simply asked to come to the clinic seven days after their
procedure. Koury 2005 and Liew 2009 provided no information on
message content.

Timing of the reminder

The text reminder was sent 24 hours before the appointment in
Koury 2005, 24 to 48 hours before the appointment in Leong 2006
and Liew 2009, and 72 hours before the appointment in Chen
2008. In Fairhurst 2008, reminders were sent between 08:00 and
09:00 on the morning preceding afternoon appointments, and be-
tween 16:00 and 17:00 on the afternoon preceding morning ap-
pointments. Reminders for Monday morning appointments were
sent in the afternoon of the preceding Friday. In Lin 2012 a total
of four reminders per appointment was sent, namely at 10am and
4pm on one and four days before the date of the appointment.
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The reminder in Taylor 2012 was sent two days before the appoint-
ment, if it was booked more than three days in advance; otherwise
it was sent on the day before the appointment. Participants in the
study by Odeny 2012 received daily text messages. However, only
the messages sent on days six and seven after the procedure con-
tained the appointment reminder, corresponding to the day before
theintended check-up visit and the day of the visit itself respective-

ly.
Outcomes

All studies reported (non-)attendance rates at healthcare appoint-
ments as the primary outcome. Two studies (Chen 2008; Leong
2006) reported on the costs of the intervention. None of the includ-
ed studies reported health outcomes, user perceptions of safety, or
potential harms of the intervention.

Funding

Three studies were mainly funded by research funding from univer-
sities (Leong 2006; Liew 2009; Odeny 2012), and three by the par-
ticipating hospital or healthcare organisations (Fairhurst 2008; Lin
2012; Taylor 2012). Two studies had additional research program
support by governmental organisations including the National In-
stitutes of Health (Odeny 2012) and the Chinese Ministry of Health
(Lin 2012). Two studies did not specify their funding source (Chen
2008; Koury 2005).

Risk of bias in included studies

We have summarised the risk of bias in included studies in Figure 2
and in the Characteristics of included studies.
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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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Seven studies reported the use of adequate sequence generation
methods (computer-generated random allocation sequences or
random number tables); one study did not specify the method of
randomisation (Koury 2005). Six studies had adequate methods for
concealing the allocation sequence (through use of sealed opaque
envelopes or masked computer files, or because the person per-
forming the allocation was not involved in recruitment of patients
or delivery of the intervention); in two studies the method of allo-
cation concealment was unclear (Chen 2008; Koury 2005).

In none of the studies was there blinding of participants, due to the
nature of the intervention which requires overt interaction with the
intervention. In the studies by Lin 2012 and Taylor 2012 it is explic-
itly stated that the outcome assessors and/or the researchers con-
ducting the analysis were masked to allocation. In Leong 2006, the
person who conducted the randomisation was not involved in par-
ticipant recruitment and intervention delivery. No mention is made
in other studies of blinding of outcome assessors or researchers
and this could have potentially introduced a source of bias.
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Because we did not have access to the original study protocols, we
cannot fully judge whether there may have been any selective re-
porting of outcomes. In addition, only one included study reported
adverse effects as an outcome (Fairhurst 2008). In all studies it was
reported that the intervention and control groups were sufficiently
comparable at baseline, although Koury 2005 does not provide any
supporting data.

Although the time lapse between the reminder and the appoint-
ment could have had an effect on the outcome, none of the stud-
ies assessed this variable. In Fairhurst 2008, as the unit of analysis
is the appointment rather than individual patient who may have
more than one appointment in the study period, there is clustering
of data. In Leong 2006, the effect size is likely to be underestimated
as the definition of 'attendance' is restricted to attendance at the
clinics on scheduled days. However, participants in this study were
accustomed to walk-in visits rather than scheduled visits and 48%
of the participants actually attended the clinic, but on days other
than the appointment dates.

Effects of interventions

See: Summary of findings for the main comparison Mobile phone
text message reminders compared to no reminders for patients

with scheduled healthcare appointments; Summary of findings 2
Mobile phone message text reminders plus postal reminders com-
pared to postal reminders alone for patients with scheduled health-
care appointments; Summary of findings 3 Mobile phone mes-
sage reminders compared to phone call reminders for patients with
scheduled healthcare appointments

Attendance at healthcare appointments

Text message reminders improved the rate of attendance at health-
care appointments compared with no reminders (risk ratio (RR)
1.14; 95% confidence interval (Cl) 1.03 to 1.26) (7 studies, 5841 par-
ticipants) (Summary of findings for the main comparison; Analysis
1.1; Figure 3) and postal reminders (RR 1.10, 95% Cl 1.02 to 1.19) (1
study, 291 participants) (Summary of findings 2; Analysis 2.1; Figure
4). It should be noted that the potential underestimation of the ef-
fect size in Leong 2006 (Risk of bias in included studies) could mean
that also the overall effect may also be larger than apparent from
the meta-analysis result. Text messages and phone reminders, on
the other hand, had similar effects on attendance (RR 0.99, 95% ClI
0.95 to 1.02) (3 studies, 2509 participants) (Summary of findings 3;
Analysis 3.1; Figure 5).

Figure 3. Forest plot of comparison: 1 Mobile phone text message reminders vs no reminders, outcome: 1.1

Attendance rate at healthcare appointments.

SMS reminders  No reminders Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chen 2008 A38 614 4498 F19  156% 1.09[1.04,1.14] ——
Fairhurst 2008 167 189 187 226 147% 1.07 [0.99,1.16] T
Leang 2006 194 329 161 338 120% 1.23[1.06,1.42] —_—
Ligw 20049 260 08 238 08 147% 1.10[01.01,1.18] —
Lin 2012 4493 540 a0s 492 14.8% 1.47 [1.27,1.5849] —
Odeny 2012 a7 G600 356 GO0 14.3% 1.09[0.99,1.149] T
Taylor 2012 237 342 232 337 13.8% 1.01 [0.91,1.11] —
Total (95% CI) 2923 2918 100.0% 1.14 [1.03, 1.26] -
Total events 22TH 1477
Heterogeneity: Tau®=0.02; Chi*=62.01, df=6 (F = 0.00001}; F= 90% IEI.S D?T 1?5 2’

Testfor overall effect: Z= 2 64 (P = 0.008)

Favours no reminders Favours SMS reminders

Figure 4. Forest plot of comparison: 2 Mobile phone message text reminders plus postal reminders vs postal
reminders, outcome: 2.1 attendance rate of scheduled healthcare appointments.

SMS Postal reminders Risk Ratio Risk Ratio
Study or Subgroup  BEvents Total Events Total M-H, Random, 95% CI M-H, Random, 95% CI
Koury 2005 135 143 127 148 1.101[1.02,1.189] ——
0.5 0.7 1.5 2
Favours postal reminders Favours SMS reminders
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Figure 5. Forest plot of comparison: 3 Mobile phone message reminders vs phone call reminders, outcome: 3.1

Attendance rate at healthcare appointments.

SMS reminders  Phone call reminders Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Liew 2009 260 308 271 314 26.8% 0.98[0.92 1.04]
Leang 2008 194 329 196 329 T1% 098087, 1.17]
Chen 2008 538 F15 542 14 EBE1% 0.95[0.495 1.03]
Total (95% CI) 1252 1257 100.0% 0.99 [0.95, 1.02]
Total events Qg2 1004

Heterageneity, Tau®= 0.00; Chi*=0.11, df = 2 {P = 0.99); F= 0%
Testfor overall effect; 2= 0.73 (F = 0.46)

There was high heterogeneity (12 = 90%) in the comparison of text
messaging and no reminders (Analysis 1.1; Figure 3). Investigation
of the source of the heterogeneity revealed that the effect estimate
of one study (Lin 2012) is clearly much larger than the other six
studies. This might have been due to study characteristics, such as
the higher number of reminders sent, message content and the in-
volvement of parent-child dyads. However, these differences were
not sufficiently critical to justify the exclusion of the study from the
main analysis. A sensitivity analysis without Lin 2012 also conclud-
ed that the text messages improved the attendance rate compared
with no reminders, although the overall effect was smaller (RR 1.08,
95% Cl 1.05 to 1.12, 12 = 5%) (Analysis 1.2).

Costs and cost-effectiveness

Two studies measured the cost per unit of effective intervention of
text message versus telephone reminder (Chen 2008; Leong 2006).
While the attendance rates after text messages versus phone re-
minders were similar, the costs per text message were lower than
costs per phone call reminder in both studies. The relative cost of
the text message reminders per attendance was 55% and 65% of
the cost of phone call reminders in Leong 2006 and Chen 2008, re-
spectively (Table 2; Summary of findings 2).

User evaluation of the intervention

One study reported the pre-intervention acceptability of the inter-
vention and found that 98% of patients were willing to receive rou-
tine mobile phone text message reminders of their outpatient ap-
pointments (Koury 2005; Table 2). One study reported on the post-
intervention acceptability of the intervention: 132 out of 135 pa-
tients (97.8%) reported that they would like the SMS programme to
continue (Lin 2012).

Potential harms or adverse effects of the intervention

One study comparing the effects of mobile phone text message
reminders to phone call reminders reported that there were no
adverse effects during the study period (Fairhurst 2008), although
there was no indication of what adverse events were considered in
this study. None of the studies specifically reported events such as
misreading or misinterpretation of data, transmission of inaccurate
data, loss of verbal and non-verbal communication cues, issues of
privacy and disclosure, or failure or delay in the message delivery.

Other outcomes

None of the included studies reported health outcomes, or user
perceptions of safety.

05 or 1 15 7
Favours phone reminders Favours SMS reminders

DISCUSSION

Summary of main results

There is moderate and low quality evidence showing that mobile
phone text message reminders increase healthcare appointment
attendance rates when compared to no reminders and postal re-
minders, respectively (Summary of findings for the main compari-
son; Summary of findings 2). Further, we found moderate quality
evidence that mobile phone text message reminders are as effec-
tive as phone call reminders (Summary of findings 3).

In the main analysis of seven studies of mobile phone text mes-
saging reminders compared with no reminders, one of the studies
included four reminder messages rather than one reminder, as in
the other six studies. We therefore carried out a sensitivity analy-
sis without this one study. Here the overall effect of the interven-
tion was more robust (with significantly less heterogeneity) but was
smaller than the overall effect of the seven included studies.

Two studies reported that mobile phone text message reminders
are more cost-effective than phone call reminders. We found very
limited evidence about the potential adverse effects, or user evalu-
ation. None of the included studies reported health outcomes, user
perceptions of safety, or harms of the intervention. Overall, there is
a need for more high-quality research about the effects of mobile
phone message reminders.

Overall completeness and applicability of evidence

We identified one study from Australia, one from Africa, two from
Europe and three from Asia, thus covering low-income (Kenya),
middle-income (China) and high-income countries (UK, Australia).
Overall, we found some, albeit limited, evidence in favour of text
messaging for healthcare appointment reminders. However, as our
review contains only a relatively small number of studies, it is diffi-
cult to assess to what extent these findings can be generalised.

None of the studies included in this review evaluated potential
complications from text messaging such as loss or misinterpreta-
tion of data. No consideration was given to issues of security and
confidentiality. Particularly in low-income countries where mobile
phones are frequently shared between family members, these are
important confidentiality issues that need to be taken into account
when designing interventions using SMS.

Quality of the evidence

The included studies were of varying methodological quality; most
of them provided insufficient information to enable us to accurate-
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ly assess therisk of bias. On the whole, sequence generation for ran-
domisation was considered adequate (although the randomisation
method was unclear in one study) but in two studies it was not clear
whether, and how, the allocation was concealed. The lack of blind-
ing of participants in all studies can be explained by the interactive
nature of the text message interventions and is unavoidable. There
is, however, a potential for bias due to the apparent lack of blinding
of outcome assessors in most studies.

The overall quality of evidence in the comparison of text messaging
with no reminders or phone call reminders was assessed as mod-
erate as there was unclear risk of bias for several categories in the
included studies and possible unit of analysis issues in one study.
The overall quality of evidence in the comparison of text messag-
ing plus postal reminders versus postal reminders only was low, as
only one study was included and this study had a small number or
participants and unclear risk of bias in all but one items.

Potential biases in the review process

We believe that we have identified all the studies concerning
the use of mobile phone messaging reminders for attendance at
healthcare appointments that met our study design criteria up to
August 2012, as we utilised a comprehensive search strategy, inde-
pendent assessment of study eligibility , and risk of bias, and in-
dependent data extraction. However, by excluding studies which
had possible confounding from other communication and/or data
transmission methods, we may have introduced selection bias to-
wards less successful interventions, as it is conceivable that more
complex interventions are more effective at improving attendance
rates.

Agreements and disagreements with other studies or
reviews

This review follows on from several other reviews that have
analysed mobile phone messaging interventions. Fjeldsoe 2009 re-
viewed the evidence for behaviour change interventions delivered
by SMS, whereas Krishna 2009 looked more broadly at healthcare
delivery via mobile phones in the management and prevention of
disease. However, neither of these studies looked at the effects of
mobile phone messaging reminders for attendance at healthcare
appointments.

Furthermore, two recent reviews focussed on mobile phone mes-
saging reminders, either exclusively or in the context of a wider set
of applications, both of which align closely with our review. The
first, Guy 2012, looked at the effects of SMS reminders on clinic at-
tendance. The authors identified 18 relevant studies, comprising
eight RCTs and 10 controlled observational studies. After stratifi-
cation for study design, Guy and colleagues found a summary ef-
fect from the RCTs of 1.48 (95% CI 1.23 to 1.72) in favour of SMS re-
minders compared to the controls. The second review, Free 2013b,
looked more generally at mobile health technologies to improve
healthcare service delivery processes. Free 2013b included four of
the same studies as our review (Chen 2008; Fairhurst 2008; Leong
2006; Liew 2009), together with four studies that did not meet our
inclusion criteria. Across these eight studies, an increased pooled

effect was observed on appointment attendance from text message
reminders versus no reminders, with an RR of 1.06 (95% Cl 1.05 to
1.07), and a non-significant increase was found in the pooled effect
on the number of cancelled appointments (RR 1.08, 95% CI 0.89 to
1.30). There was no difference in attendance using SMS reminders
versus other reminders (RR 0.98, 95% Cl 0.94 to 1.02). The findings
of both of these reviews are consistent with those presented here.
Thisislargely dueto the fact that all three reviews base most of their
findings on the same small set of studies, although in our review we
have applied more stringent inclusion criteria than the other two
reviews. Nonetheless, our review indicates that the three most re-
cent studies that we have included (Lin 2012; Odeny 2012; Taylor
2012), which were published after the study selections by Guy 2012
and Free 2013b were completed, have further strengthened the ev-
idence of a positive effect from mobile phone messaging reminders
on appointment attendance.

AUTHORS' CONCLUSIONS

Implications for practice

This review identified eight randomised controlled trials involving
6615 people. The studies reported attendance rates (or non-atten-
dance in one case) and in two studies cost as the end point mea-
sures.

This review shows that mobile phone messaging reminders in-
crease attendance at healthcare appointments when compared
to no reminders or postal reminders. Text messaging reminders
were similar to telephone reminders in terms of their effect on at-
tendance rates, and were more cost-effective than telephone re-
minders. However, the included studies were heterogeneous and
the quality of the evidence therein is low to moderate, which makes
the findings difficult to generalise. Further, there is a lack of infor-
mation about health effects, adverse effects and harms, user eval-
uation of the intervention and user perceptions of its safety. The
current evidence therefore still remains insufficient to conclusively
inform policy decisions.

Implications for research

There is a need for more high-quality randomised trials of mobile
phone messaging reminders, that measure not only patients’ atten-
dance rates, but also focus on the cost-effectiveness of these inter-
ventions. Postal reminders are used rarely, therefore research could
focus on the comparisons of no reminder or phone reminders with
text messaging reminders. Health outcomes, patients’ and health-
care providers’ evaluation and perceptions of the safety of the in-
terventions, potential harms, and adverse effects of mobile phone
messaging reminders should be assessed. Studies should report
message content and timing in relation to the appointment.
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Chen 2008

Methods

Study design: randomised controlled trial (from April to May 2007)

Participants

China, Hospital Health Promotion Centre. 1891 adults (mean age 50.6 years, 57.6% male) who had
scheduled appointments within 72 hours to 2 months from recruitment. 32 adults who failed to provide
telephone numbers were excluded.

Interventions

SMS group: Participants received text message reminders delivered through a mobile phone SMS, 72
hrs before appointment. The SMS was automatically sent through GSM model linked to the electronic
health record system. The text message included participant's name and appointment details.

Telephone group: Participants were called by the office medical assistants from the health promotion
centre, 72 hrs before appointment. A maximum of three reminders were attempted in the telephone
group. If the phone was unanswered, the participant would be called on their mobile phone number.
Call content was the same as the SMS content.

Control group: No reminders.

Outcomes Attendance rate at the healthcare appointment.
Costs of reminders.
Funding Not specified
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer generated random numbers.
tion (selection bias)
Allocation concealment Unclear risk Not stated.
(selection bias)
Blinding (performance Unclear risk No information of blinding of researchers was provided. Blinding of partici-
bias and detection bias) pants was not possible due to the nature of the intervention, but this is unlike-
All outcomes ly to have influenced outcomes.
Incomplete outcome data  Low risk 11 participants could not be contacted by telephone or SMS as they changed
(attrition bias) their numbers or there was incorrect recording of the phone numbers by the
All outcomes medical assistant. The numbers of those lost-to-follow up are small in compar-
ison to sample size.
Selective reporting (re- Unclear risk Protocol is not available, however, the number of possible outcomes seems re-
porting bias) stricted to those reported.
Other bias Low risk Control and intervention groups were similar at baseline for age and gender.

No other apparent source of bias was identified.

Fairhurst 2008

Methods

Study design: randomised controlled trial (from August 2004 to February 2005).
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Fairhurst 2008 (continued)

Participants

Scotland. Inner city general practice. 415 appointments made by 173 participants who had failed to
attend two or more routine appointments in the preceding year. Same day appointments and partici-
pants with no mobile phones numbers were excluded.

Interventions

SMS group: Participants received text message reminders delivered through a mobile phone SMS. The
text message was sent between 8:00-9:00 on the morning preceding afternoon appointments, and be-
tween 16:00-17:00 on the afternoon preceding morning appointments. Texts were sent from a PC using
www.vodafone.net.

Control group: No reminders.

Outcomes Non-attendance rate.

Funding This study was funded by the Lothian and Borders Primary Care Research Network.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk A random sequence of labels. The randomisation sequence was based on a ta-

tion (selection bias) ble of random numbers.

Allocation concealment Low risk "[S]ealed opaque numbered envelopes. One of two trained designated recep-

(selection bias) tionists randomised each appointment by sequentially opening the sealed en-
velopes and allocating the appointment to the intervention group or the con-
trol group as indicated.

Blinding (performance Unclear risk No information of blinding of researchers was provided. Blinding of partici-

bias and detection bias) pants was not possible due to the nature of the intervention, but this is unlike-

All outcomes ly to have influenced outcomes.

Incomplete outcome data  Low risk Three appointments had to be excluded due to incorrect recording of the ap-

(attrition bias) pointment date. 25 out of 191 text messages in the intervention group were

All outcomes not successfully delivered.

Selective reporting (re- Low risk Protocol is available and the study's pre-specified outcomes have been report-

porting bias) ed.

Other bias High risk Groups were comparable at baseline for age and gender. However, as the unit
of analysis is the appointment rather than the individual participant, who may
have more than one appointment in the study period, there is potential clus-
tering of data.

Koury 2005
Methods Study design: randomised controlled trial (from November 2003 to June 2004).

Participants

UK. Six randomly-selected ear, nose and throat (ENT) clinics in one district general hospital. 441 par-
ticipants who were scheduled to attend the selected clinics were eligible. Participants who could not
be contacted by telephone, who were not familiar with SMS and those not wishing to participate in the
study were excluded. 291 participants were included in the study.
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Koury 2005 (Continued)

Interventions

SMS group: All participants received postal reminders two weeks before appointment. Intervention
group also received text message reminders 24 hours before appointment. Texts were sent through a
web-based provider.

Control group: Postal reminder two weeks before appointment only.

Outcomes Attendance rate; Proportion of participants willing to be contacted by SMS (before the intervention).
Funding Not specified.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk No information on the method of randomisation was provided.

tion (selection bias)

Allocation concealment Unclear risk No information on allocation concealment was provided.

(selection bias)

Blinding (performance Unclear risk No information of blinding of researchers was provided. Blinding of partici-

bias and detection bias)
All outcomes

pants was not possible due to the nature of the intervention, but this is unlike-
ly to have influenced outcomes.

Incomplete outcome data  Low risk There was no loss to follow up.

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Protocol was not available, however the number of possible outcomes seems

porting bias)

restricted to those reported.

Other bias Unclear risk The authors state that the groups were comparable at baseline on age and
gender, although no data are provided to support this.
Leong 2006
Methods Study design: randomised controlled trial (between April and October 2005).

Participants

Malaysia. Seven primary care clinics. 993 participants whose follow-up appointments fell between 48
hours to 3 months from recruitment date. Either the patients or their caregivers had to have a mobile
phone with text messaging function.

Interventions

SMS group: Participants received text message reminders delivered through a mobile phone SMS, 24 to
48 hrs before appointment. The text message included participant's name and appointment details.

Mobile phone group: Participants were called 24 to 48 hrs before appointment. A maximum of three re-
minders was attempted in the intervention groups. Call content was the same as the SMS content.

Control group: No reminders.

Outcomes Attendance rate at the healthcare appointment.
Costs of reminders.
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Leong 2006 (Continued)

Funding This research was funded via an unrestricted grant from the International Medical University, Malaysia.
Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Block randomisation method using software.

tion (selection bias)

Allocation concealment Low risk The researcher who did the randomisation was said to be not involved in pa-

(selection bias)

tient recruitment or delivery of the intervention. The method of allocation con-
cealment is not stated.

Blinding (performance
bias and detection bias)
All outcomes

Low risk Research assistants were blinded to the intervention. Participants could not be
blinded due to the nature of the intervention, but this is unlikely to have influ-
enced outcomes.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Between 9 to 11 participants in each group did not receive the allocated inter-
vention due to incorrect assignments by researchers. They were included in
the intention-to-treat analysis.

Selective reporting (re-
porting bias)

Unclear risk Protocol is not available, however, the number of possible outcomes seems re-
stricted to those reported.

Other bias

High risk The groups are comparable on age, gender, income, reason for follow-up, and
whether the participant is the patient or the caregiver. However, the definition
of 'attendance' is strict, being attendance at the clinics on scheduled days,
whereas participants in the study were not accustomed to healthcare appoint-
ments but rather walk-in visits; Consequently, 48% of the participants actually
visited the clinic on days other than the appointment dates.

Liew 2009

Methods

Study design: randomised controlled trial (study dates not reported).

Participants

Malaysia. Two primary care clinics. 931 participants with chronic diseases such as diabetes, asthma, hy-
pertension, dyslipidaemia, and coronary artery disease with a scheduled return appointment between
1 and 6 months. Ownership of a mobile phone by the patient or an accompanying person who would
be able to contact the patient was required.

Interventions

SMS group: Participants received a standard text message reminder 24 to 48 hours before the sched-
uled appointment.

Telephone reminder: Participants received a reminder call 24 to 48 hours before the scheduled ap-
pointment. If the contact was unsuccessful, up to three further attempts were made at 4-hourly inter-
vals.

Control group: No reminders.

Outcomes Non-attendance rate, defined as the rate of those who did not attend, attended early, or attended late
without rescheduling their appointment.
Funding This study was made possible with research funding from University of Malaya (reference F0381/2005C)
and University Kebangsaan Malaysia (reference FF-225-2005).
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Liew 2009 (continued)

Notes

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Block randomisation by computer, using a block size of three units.

tion (selection bias)

Allocation concealment Low risk Assignment of participants was done by computer using a list of anonymous

(selection bias) identification codes.

Blinding (performance Low risk The recruiters who enrolled the research subjects were blinded to the inter-

bias and detection bias) vention at the time of recruitment. Study subjects could not be blinded due

All outcomes to the nature of the intervention, but this is unlikely to have influenced out-
comes.

Incomplete outcome data  Low risk Attendance rates were calculated based on intention-to-treat principle.

(attrition bias)

All outcomes

Selective reporting (re- Unclear risk Protocol is not available. However, the number of possible outcomes seems

porting bias) restricted to those reported.

Other bias Low risk Control and intervention groups were similar at baseline for age, gender,
chronic disease, mobile phone ownership. However, in the control group more
patients (78.0%) owned a mobile telephone than in the intervention groups
(telephone 67.2%; text messaging 68.5%). No other apparent sources of bias
were identified.

Lin 2012
Methods Study design: randomised controlled trial (from December 2010 until end of 2011).

Participants

China. Zhongshan Ophthalmic Center, Guangzhou. 258 parent-child pairs involved in the Childhood
Cataract Programme of the Chinese Ministry of Health. Parent-child pairs were eligible if: 1) the child
was diagnosed as having congenital or development cataract, regardless of treatment status; and 2)
the parents owned a mobile phone and could use the free mobile service used in this study. Children
with as-yet-unoperated cataract and with previous cataract surgery with or without placement of in-
traocular lenses were all eligible to take part. Illiterate parents were eligible if assisted by a literate
partner. Children were ineligible if they showed other ocular abnormalities. If intraocular pressure
could not be controlled within 1 week after surgery, children were withdrawn from the study and re-
ferred to the Center's glaucoma department.

Interventions

SMS group: Participants received 4 SMS reminders per appointment, i.e. at 10am and 4pm on 1 and 4
days before the date of the appointment. Appointments were once every month before surgery and at
1 week, 1 month, 2 months and 3 months post surgery (then every 3 months). The reminder read (in
Chinese): "This is a reminder of the appointment for routine ophthalmic examination of your child at
Zhongshan Ophthalmic Center at [time] on [date]. Rigorous and regular follow-up is essential to timely
and successful management of childhood cataract. Please make your preparations in advance and be

ontime."

Control group: Participants in the control group received standard care, without any appointment re-

minders.
Outcomes Primary outcome: Attendance rate.
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Lin 2012 (continued)

Secondary outcomes: Additional procedures (surgeries, laser treatments, or changes in eyeglass pre-
scription); occurrence of secondary ocular hypertension.

Funding Funded by the Key Projects for Hospital Clinical Disciplines of Ministry of Health of China in 2010-2012

and partly by Fundamental Research Funds of State Key Laboratory of Ophthalmology.

Notes

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Computer-generated random numbers.

tion (selection bias)

Allocation concealment Low risk Written allocation assignments were sealed in individual opaque envelopes

(selection bias) marked only with study identification numbers.

Blinding (performance Low risk Regular ocular examinations and analyses were performed by investigators

bias and detection bias) and clinical staff, both masked to group allocation. Study participants and the

All outcomes study personnelin charge of randomization and sending the SMS could not be
masked, because the intervention required overt participation. However, this
is unlikely to have influenced outcomes.

Incomplete outcome data  High risk The rate of non-attendance at the visit at 3 months after surgery, and thus

(attrition bias) the percentage of patients lost to follow-up, was high in both the intervention

All outcomes (17%) and control (67%) group. This percentage is particularly high in the con-
trol group, therefore it was not possible to state whether the intervention im-
proved outcomes significantly.

Selective reporting (re- Unclear risk Protocol is not available. However, the number of possible primary outcomes

porting bias) seems restricted to those reported. Some secondary outcomes were report-
ed, for which it could not be judged whether these were subject to undue se-
lection.

Other bias Low risk Treatment and control groups were comparable at baseline for gender, resi-
dence status, parent's education, travel cost, number of children per house-
hold, and cataract history. No other sources of bias were identified.

Odeny 2012
Methods Study design: randomised controlled trial (from September 2010 until April 2011).

Participants

Kenya. 12 public health clinics. Participants were 1200 adult men who were in need of follow-up care
after circumcision. Included were men aged 18 or older who had undergone circumcision on the day of
screening. Participants needed to be in possession of a mobile phone at the time of enrolment, and be
able and willing to respond to a questionnaire administered by phone 42 days after circumcision.

Interventions

SMS group: For the first seven days after circumcision, participants in the intervention group were sent
daily text messages with post-operative instructions and asking them to visit the clinic at seven days
post-procedure.

Control group: Participants in the control group received standard care, but no text messages.

Outcomes

Attendance at the seven-day post-operative clinic visit, that is: within 3 days before or after the sched-
uled 7-day visit.

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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Odeny 2012 (Continued)

Funding Funded by the University of Washington International AIDS Research and Training Program, which is
supported by the Fogarty International Center (NIH 5D43-TW000007). Additional support for the trial
was provided by the Department of Epidemiology and Biostatistics at the University of Illinois at Chica-
go; and the Biostatistics and International Cores of the University of Washington Center for AIDS Re-
search, an NIH funded program (P30 Al027757) which is supported by the following NIH Institutes and
Centers (NIAID, NCI, NIMH, NIDA, NICHD, NHLBI, NIA).

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomisation was done using a computer-generated block randomisation

tion (selection bias) scheme with variable blocks of size 4 to16. Randomisation was stratified by
clinic.

Allocation concealment Low risk "A biostatistician in Seattle, who was not involved in any other aspect of study

(selection bias) implementation, developed the randomization sequence [...] Investigators
and study staff were blinded to the block number, block size, and sequence in
the block. Individual participant randomization envelopes were shipped from
Seattle to Kisumu, while the key to intervention assignments was retained in
Seattle. Participants were assigned to intervention arms using pre-prepared
sequentially numbered, sealed, opaque envelopes containing group assign-
ment. Study staff issued the next envelope in the series."

Blinding (performance Low risk "Because of the nature of the intervention, it was not possible to mask partic-

bias and detection bias) ipants to group assignments. However, clinicians and nurses performing the

All outcomes circumcision procedure and follow-up were not aware of study group assign-
ment." It is unlikely that the lack of blinding of participants would have influ-
enced outcomes.

Incomplete outcome data  Low risk The primary analysis followed the intention-to-treat principle and was unad-

(attrition bias) justed. 12 (1%) participants whose clinic records could not be located after an

All outcomes extensive search were considered lost to follow-up. Sensitivity analyses were
performed in which the 12 men with missing clinic records were considered as
failures to return.

Selective reporting (re- Unclear risk Protocol is not available. However, the number of possible outcomes seems

porting bias) restricted to those reported.

Other bias Low risk There were minor differences in the proportions of men reporting zero versus
one partner in the past month in the intervention versus control arms. How-
ever, the proportion reporting multiple partners was similar. Other baseline
characteristics were similar in both study arms.

Taylor 2012
Methods Study design: randomised controlled trial (study dates not reported).

Participants

Australia. 2 physical therapy outpatient departments. 679 patients in need of physical therapy. Par-
ticipants were included if they had an appointment in a physical therapy outpatient clinic at 1 of the
participating clinics and provided a mobile telephone number on which they could be contacted. Par-
ticipants were excluded if they had an appointment scheduled on the same day on which they made
the appointment or if they already had participated in the project by being allocated for a previous ap-
pointment during the trial.

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 31
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SMS group: Participants were sent an SMS reminder 2 days before their appointment if it was made
more than 3 days in advance, or the day before the appointment if it was made within 2 days. The con-
tent of the SMS reminder was “Reminder: Physical therapy appointment at [site] on [day], [date] at
[time]. Please call [number] ONLY if you cannot attend.”

Control group: Participants received no appointment reminders.

Outcomes Non-attendance rate, defined as the number of scheduled appointments not attended as a proportion
of the total number of scheduled appointments.

Funding The trial was funded by the participating hospitals.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk The randomisation sequence was prepared by an independent researcher us-

tion (selection bias) ing random number tables stratified for site in permuted blocks of 10.

Allocation concealment Low risk Group allocation was concealed in a computer file. An administration assistant

(selection bias) opened the pre-prepared computer file and selected the next participantin se-
quence, revealing their allocation by changing the text colour in the cell from
white to black.

Blinding (performance Low risk "Data were retrieved in a blinded manner (i.e. without reference to group al-

bias and detection bias) location) by a member of the research team by using the hospital’s data man-

All outcomes agement system or were recorded manually by outpatient physical thera-
pists at the time of the next scheduled appointment. Treating physical thera-
pists were blinded to group allocation." Participants could not be blinded due
to the nature of the intervention, but this is unlikely to have influenced out-
comes.

Incomplete outcome data  Low risk Numbers of those lost to follow-up or excluded from analysis were compara-

(attrition bias) ble across the different study arms. All data were analysed according to inten-

All outcomes tion-to-treat principles.

Selective reporting (re- Unclear risk Protocol is not available. However, the list of reported outcomes seems com-

porting bias) prehensive.

Other bias Low risk Intervention and control groups were comparable on all assessed demograph-

ic variables. No other sources of bias were identified.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion
Bos 2005 Study design: cohort study.
Bourne 2011 Study design: no randomisation.

Fischer 2012

Study design: cohort study.

Fung 2012

Study underpowered: intervention group of n = 2.
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Study Reason for exclusion

Steenhoff 2012 Outcome data for visit adherence not presented.

DATA AND ANALYSES

Comparison 1. Mobile phone text message reminders vs no reminders

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Attendance rate at healthcare appointments 7 5841 Risk Ratio (M-H, Random, 95% Cl)  1.14[1.03, 1.26]
2 Attendance rate at healthcare appointments 6 4809 Risk Ratio (M-H, Random, 95% CI)  1.08 [1.05, 1.12]

(sensitivity analysis)

Analysis 1.1. Comparison 1 Mobile phone text message reminders vs
no reminders, Outcome 1 Attendance rate at healthcare appointments.

Study or subgroup SMS reminders No reminders Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Chen 2008 538/615 498/619 -+ 15.6% 1.09[1.04,1.14]
Fairhurst 2008 167/189 187/226 —— 14.68% 1.07[0.99,1.16]
Leong 2006 194/329 161/335 — 12.02% 1.23[1.06,1.42]
Liew 2009 260/308 238/309 —— 14.72% 1.1[1.01,1.18]
Lin 2012 493/540 305/492 — 14.85% 1.47[1.37,1.59]
Odeny 2012 387/600 356/600 4 14.3% 1.09[0.99,1.19]
Taylor 2012 237/342 232/337 13.84% 1.01[0.91,1.11]
Total (95% Cl) 2923 2918 - 100% 1.14[1.03,1.26]
Total events: 2276 (SMS reminders), 1977 (No reminders)
Heterogeneity: Tau?=0.02; Chi*>=62.01, df=6(P<0.0001); 1>=90.32%
Test for overall effect: Z=2.64(P=0.01)

Favours no reminders ~ 0-5 0.7 1 15 2 Favours SMS reminders

Analysis 1.2. Comparison 1 Mobile phone text message reminders vs no reminders,
Outcome 2 Attendance rate at healthcare appointments (sensitivity analysis).

Study or subgroup SMS reminders No reminders Risk Ratio Weight Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Chen 2008 538/615 498/619 E 3 38.82% 1.09[1.04,1.14]
Fairhurst 2008 167/189 187/226 —+— 16.23% 1.07[0.99,1.16]
Leong 2006 194/329 161/335 e 5.11% 1.23[1.06,1.42]
Liew 2009 260/308 238/309 —— 16.77% 1.1[1.01,1.18]
Odeny 2012 387/600 356/600 — 12.91% 1.09[0.99,1.19]
Favours no reminders ~ 0-5 0.7 1 15 2 Favours SMS reminders
Mobile phone messaging reminders for attendance at healthcare appointments (Review) 33
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Study or subgroup SMS reminders No reminders Risk Ratio Weight Risk Ratio

n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Taylor 2012 237/342 232/337 —t 10.17% 1.01[0.91,1.11]
Total (95% Cl) 2383 2426 * 100% 1.08[1.05,1.12]

Total events: 1783 (SMS reminders), 1672 (No reminders)
Heterogeneity: Tau?=0; Chi*=5.26, df=5(P=0.38); 1>=5%
Test for overall effect: Z=4.83(P<0.0001)

Favours no reminders ~ 0-5 0.7 1 15 2 Favours SMS reminders

Comparison 2. Mobile phone message text reminders plus postal reminders vs postal reminders

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1 Attendance rate at healthcare appointments 1 Risk Ratio (M-H, Random, 95% CI)  Totals not select-
ed

Analysis 2.1. Comparison 2 Mobile phone message text reminders plus postal
reminders vs postal reminders, Outcome 1 Attendance rate at healthcare appointments.

Study or subgroup SMS Postal reminders Risk Ratio Risk Ratio
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Koury 2005 135/143 127/148 ‘—o— 1.1[1.02,1.19]
Favours postal reminders 05 0.7 1 15 2 Favours SMS reminders

Comparison 3. Mobile phone message reminders vs phone call reminders

Outcome or subgroup title No. of No. of par- Statistical method Effect size
studies ticipants

1 Attendance rate at healthcare appoint- 3 2509 Risk Ratio (M-H, Random, 95% CI)  0.99[0.95, 1.02]

ments

Analysis 3.1. Comparison 3 Mobile phone message reminders vs phone
call reminders, Outcome 1 Attendance rate at healthcare appointments.

Study or subgroup SMS reminders Phone call Risk Ratio Weight Risk Ratio
reminders
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI
Liew 2009 260/308 271/314 —a— 26.85% 0.98[0.92,1.04]
Leong 2006 194/329 196/329 — 7.1% 0.99[0.87,1.12]
Chen 2008 538/615 542/614 - 66.05% 0.99[0.95,1.03]
Favours phone reminders  0-5 0.7 1 15 2 Favours SMS reminders
Mobile phone messaging reminders for attendance at healthcare appointments (Review) 34
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Study or subgroup SMS reminders Phone call Risk Ratio Weight Risk Ratio
reminders
n/N n/N M-H, Random, 95% CI M-H, Random, 95% Cl
Total (95% CI) 1252 1257 ¢ 100% 0.99[0.95,1.02]
Total events: 992 (SMS reminders), 1009 (Phone call reminders)
Heterogeneity: Tau?=0; Chi?=0.11, df=2(P=0.95); 1>=0%
Test for overall effect: Z=0.73(P=0.46) ‘ ‘ ‘
05 0.7 1 15 Favours SMS reminders

Favours phone reminders

ADDITIONAL TABLES

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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Table 1. Characteristics of communication modes

Face-to- Postal Letter  Call to Landline Call to Mobile Web Based Email SMS | MMS
face (Electronic
Health Record)

Immediacy  Slow: Re- Slow: around Immediate, if person is at home. Immediate, if person answers Immediate Immediate Immediate
quires a 2 days Return call may be necessary. (more likely than landline). or stored or stored
visit to the Return call may be necessary.
provider

Privacyand High: High: Low: Confidentiality prevents High: Moderate: Moderate: High, if

Confiden- Personal Personally ad- message being left as others may Personal device enables possibili-  dependent on dependent personal de-

tiality communica- dressed answer or retrieve it. ty of message being left. whether device  onwhether  vice.
tion is personal or device is

public. personal or
public.

Likelihood Low Moderate Low, as patient can requestimme-  Low, as patient can requestimme-  Moderate Moderate Moderate

of misinter- diate clarification diate clarification

pretation

Delivery Not applica-  Yes, but only Unnecessary if call is answered. Unnecessary if call is answered. Not applicable Yes Yes

confirma- ble at significant No, if message was left. No, if message was left.

tion possi- expense

ble

Cost High Moderate Low Moderate Low Low Low
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Table 2. Secondary outcomes data

Study Costs and cost effectiveness Participant evaluation of the interven- Potential harms or
tion adverse effects of
(monetary unit as specified in the study) the intervention
(as reported in the study)
(as reported in the
study)
Chen 2008 Cost per attendance: Not reported Not reported
SMS group: 0.31 Yuan (4.7 GBP)
Telephone group: 0.48 Yuan (7.3 GBP)
Ratio of total cost per attendance:
SMS group: 0.65 (relative to telephone group)
Koury 2005 Not reported 98% willing to receive routine reminders of ~ Not reported
their appointments.
Usefulness of the intervention:
« 62% thought it would be useful
+ 31% doubted its value
« 7% were unsure
Leong 2006 Cost per attendance: Not reported No adverse events
reported during the
SMS group: 0.45 RM (0.67 GBP) study period.
Mobile phone group: 0.82 RM (0.123 GBP)
Ratio of total cost per attendance:
SMS group: 0.55 (relative to mobile phone
group)
Lin 2012 Not reported 132 out of 135 (97.8%) reported they would  Not reported

like the intervention to continue

APPENDICES

Appendix 1. MEDLINE (Ovid) search strategy

a b~ W N =

10.((text or short or multimedia or multi-media) adj1 messag*).tw.

w ® N

. cellular phone/

. ((cell* or mobile or wireless) adj (phone* or telephon*)).tw.
. (cellphone* or mobiles or mhealth or m-health).tw.

. ((mobile or handheld or hand-held) adj2 (device* or technolog* or app* or health*)).tw.
. (smart phone* or smartphone* or blackberry oriphone* or android phone* or google android oripod touch or personal digital assistant*

or pda or pdas).tw.

or/1-5

(text* or messag* or multimedia or multi-media or imag* or mms or data or input* or application* or app?).tw.

6and7

text messaging/

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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11.sms.tw.

12.(texting™* or texted or texter*).tw.

13.(mms and (multimedia or multi-media or messag*)).mp.
14.0r/8-13

15.randomized controlled trial.pt.

16.controlled clinical trial.pt.

17.randomized.ab.
18.placebo.ab.

19.drug therapy.fs.
20.randomly.ab.

21.trial.ab.

22.groups.ab.

23.0r/15-22

24.exp animals/ not humans.sh.
25.23 not 24

26.14 and 25

27.limit 26 to yr="1993 - 2012"

Appendix 2. EMBASE (Ovid) search strategy

1. mobile phone/

2. ((cell* or mobile or wireless) adj (phone* or telephon*)).ti,ab,kw

3. (cellphone* or mobiles or mhealth or m-health).ti,ab,kw

4. ((mobile or handheld or hand-held) adj2 (device* or technolog* or app* or health*)).ti,ab,kw

5. personal digital assistant/

6. (smartphone* or smartphone* or blackberry oriphone* orandroid phone* or google android oripod touch or personal digital assistant*
or pda or pdas).ti,ab,kw.

7. or/1-6

8. (text* or messag* or multimedia or multi-media or imag* or mms or data or input* or application* or app?).ti,ab,kw.

9. 7Tand 8

10.text messaging/

11.((text or short or multimedia or multi-media) adj1 messag*).ti,ab,kw.

12.sms.ti,ab,kw.

13.(texting™* or texted or texter*).ti,ab,kw.

14.(mms and (multimedia or multi-media or messag*)).mp.

15.0r/9-14

16.randomized controlled trial/

17.controlled clinical trial/

18.single blind procedure/ or double blind procedure/

19.crossover procedure/

20.random™.tw.

21.placebo*.tw.

22.((singl* or doubl*) adj (blind* or mask*)).tw.

23.(crossover or cross over or factorial* or latin square).tw.

24.(assign* or allocat* or volunteer®).tw.

25.0r/16-24

26.15and 25

27.limit 26 to yr="1993 - 2012"

Appendix 3. PsycINFO (Ovid) search strategy

1. cellular phones/

2. ((cell* or mobile or wireless) adj (phone* or telephon*)).ti,ab,id.

3. (cellphone* or mobiles or mhealth or m-health).ti,ab,hw,id.

4. ((mobile or handheld or hand-held) adj2 (device* or technolog* or app* or health*)).ti,ab,hw,id.

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 38
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘e;::'leleal:l:.lswns

Cochrane Database of Systematic Reviews

5. mobile devices/

6. (smartphone* orsmartphone* or blackberry oriphone* or android phone* or google android or ipod touch or personal digital assistant*

or pda or pdas).ti,ab,hw,id.
7. or/1-6

8. (text* or messag* or multimedia or multi-media or imag* or mms or data or input* or application* or app?).ti,ab,hw,id.

9. 7Tand 8

10.((text or short or multimedia or multi-media) adj1 messag*).ti,ab,id.
11.sms.ti,ab,id.

12.(texting™* or texted or texter*).ti,ab,id.

13.(mms and (multimedia or multi-media or messag*)).ti,ab,hw,id.
14.0r/9-13

15.random™.ti,ab,hw,id.

16.trial*.ti,ab,hw,id.

17.controlled stud*.ti,ab,hw,id.

18.placebo™.ti,ab,hw,id.

19.((singl* or doubl* or trebl* or tripl*) and (blind* or mask*)).ti,ab,hw,id.
20.(cross over or crossover or factorial* or latin square).ti,ab,hw,id.
21.(assign* or allocat* or volunteer*).ti,ab,hw,id.

22.treatment effectiveness evaluation/

23.mental health program evaluation/

24.exp experimental design/

25."2000".md.

26.0r/15-25

27.14 and 26

28.limit 27 to yr="1993 - 2012"

Appendix 4. CENTRAL search strategy

#1 ((cell* or mobile or wireless) next (phone* or telephon* or communication)):ti,ab,kw

#2 ((mobile or handheld or hand-held) near/2 (device or technology or app or apps or health*)):ti,ab,kw

#3 (cellphone or mhealth or m-health or smart-phone or smartphone or blackberry or iphone or android-phone or google-android or ipod-

touch or personal-digital-assistant or pda or pdas):ti,ab,kw

#4 ((text or short or multimedia or multi-media) next messag*):ti,ab,kw
#5 (texting™ or texted or texter or sms or mms):ti,ab,kw

#6 (#1 OR #2 OR #3 OR #4 OR #5)

Appendix 5. CINAHL (EBSCO) search strategy

S19 S17 and S18

S18 EM 199301-

S17 S6 and S16

S16 S7orS8orS9 or S10 or S11 or S12 or S13 or S14 or S15

S15 Tl (singl* or doubl* or tripl* or trebl*) and TI (blind* or mask*)

S14 AB (singl* or doubl* or tripl* or trebl*) and AB (blind* or mask*)

S13 AB (random™* or trial or placebo*) or Tl (random* or trial or placebo*)

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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(Continued)

S12 MH Quantitative Studies

S11 MH Placebos

S10 MH Random Assignment

S9 MH Clinical Trials+

S8 PT Clinical Trial

S7 PT randomized controlled trial

S6 S1lorS2orS3orS4orS5

S5 ((text or short or multimedia or "multi-media") N1 messag*) or texting* or texted or texter* or sms
or mms

S4 cellphone™* or mobiles or mhealth or "m-health" or "smart phone*" or smartphone* or blackberry
or iphone* or "android phone*" or "google android" or "ipod touch" or "personal digital assistant*"
or pda or pdas

S3 (mobile or handheld or "hand-held") N1 (device* or technolog* or app or apps or health*)

S2 (cell* or mobile or wireless) N1 (phone* or telephon*)

S1 MH Wireless Communications

Appendix 6. Search Strategy for Trial portals

“cellular phone” OR “mobile phone” OR cellular telephone* OR mobile telephone* OR text messag™* OR texting OR texted OR short messag*
OR multimedia messag* OR sms OR mms

WHAT'S NEW

Date

Event

Description

28 February 2013

New citat

ion required but conclusions Four new studies were added to the review (Liew 2009; Lin 2012;

have not changed Odeny 2012; Taylor 2012), increasing the total number of includ-

ed trials from four to eight (from 3547 to 6615 participants). The
overall conclusions were, however, unaffected by this expansion
of the evidence base.

28 February 2013

Amended

The author order was revised to better reflect respective contri-
butions to the updated version of the review.

23 August 2012

New search has been performed Searches were updated in August 2012. Minor changes were

made to the search strategies and review methods, with agree-
ment from the Cochrane Consumers and Communication Review
Group. Specifically, these were:

« we excluded the LILACS and African Health Anthology databas-
es as sources;

« we restricted eligible study designs to randomised controlled
trials only;

« we no longer aimed to conduct subgroup analysis by age; and

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 40
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Date Event Description

« we no longer aimed to conduct sensitivity analysis for publica-
tion language or funding source.

CONTRIBUTIONS OF AUTHORS

Ipek Gurol-Urganci developed the protocols and was involved in both the original version of this review and the 2013 update. She has led
the updated search process and participated in screening the papers. She collected, analysed, interpreted the data and participated in
writing the review.

Thyra de Jongh was involved in the original version of this review and has led the 2013 update. This includes the screening and quality
appraisal processes for the studies, as well as the data extraction and management. She has collected, analysed and interpreted the data
and participated in writing the review.

Vlasta Vodopivec Jamsek helped develop the protocols. For the 2013 update of this review she has been involved in data extraction and
has contributed to writing the review.

Rifat Atun provided strategic guidance in all stages of the study and contributed to writing of the review.

Josip Car conceived the review together with Rifat Atun and has played a coordinating role in all stages of the study. He contributed to
writing the review.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Changes between the protocol (Car 2008b) and the original review (Car 2012):

We were not able to search the following databases we had listed in the protocol (Car 2008b):

« Proceedings from the MEDNET Congresses: We could not access the proceedings.

« TrialsCentralTM (www.trialscentral.org): The website for the database was not functional and did not allow for the search of clinical
trials.

« African Trials Register: The trials in the African Trials Register are collected with a search strategy using the Cochrane Controlled Trials
Register and the African Health Anthology (AHA). As we searched both original sources, it was not necessary to access the African Trials
Register separately.

« Health Star: The database ceased to exist as of December 2000, with all peer-reviewed journal articles transferred to PubMed.
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Changes between the original (Car 2012) and the updated review:

Compared to the first version of this review (Car 2012) several changes have been made to the methodology. These changes were approved
by the editors of the Cochrane Consumers and Communication Review Group before the update was conducted. Specifically, we have
made the following changes:

« Weexcluded the LILACS and African Health Anthology databases from our search, as these proved very difficult to search and produced
no studies of interest to the initial review that were not also retrieved from other, included databases;

« We no longer included the following study designs: quasi-randomised controlled trials (QRCTs), controlled before and after studies
(CBAs), and interrupted time series (ITS) with at least three time points before and after the intervention, because the original review
found no such studies that met the criteria for inclusion;

« Wereorganised the data extraction sheet to group specific data under different headings, but maintaining all relevant fields, to enable
a better overview;

« We no longer aimed to conduct subgroup analysis for different age categories as the original review indicated that very few studies
stratified outcomes by age;

« We no longer aimed to conduct sensitivity analysis to check for the effects of publication language or source of funding as the original
review found only a few studies published in languages other than English and source of funding did not appear to be relevant factor;

« Intheoriginal review, study results were not combined in a meta-analysis if there was substantial clinical, methodological or statistical
heterogeneity. In the updated review, however, we have conducted a meta-analysis of all combined results, despite significant statis-
tical heterogeneity. Instead, we have addressed the issue of heterogeneity by also performing a sensitivity analysis of the results, with
exclusion of the outlying study.

INDEX TERMS

Medical Subject Headings (MeSH)

*Appointments and Schedules; Cell Phone; Randomized Controlled Trials as Topic; Reminder Systems [*economics]; Text Messaging
[*economics]

MeSH check words

Humans
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