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ABSTRACT
Background

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,
and reminders may help alleviate this problem. 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 Multimedia Message Service (MMS) could provide an important, inexpensive
delivery medium for reminders for healthcare appointments.

Objectives

To assess the effects of mobile phone messaging reminders for attendance at healthcare appointments. Secondary objectives include
assessment of patients’ and healthcare providers’ evaluation of the intervention; costs; and possible risks and harms associated with the
intervention.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL, The Cochrane Library 2009, Issue 2), MEDLINE (OvidSP)
(January 1993 to June 2009), EMBASE (OvidSP) (January 1993 to June 2009), PsycINFO (OvidSP) (January 1993 to June 2009),
CINAHL (EbscoHOST) (January 1993 to June 2009), LILACS (January 1993 to June 2009) and African Health Anthology (January

1993 to June 2009). We also reviewed grey literature (including trial registers) and reference lists of articles.

Selection criteria

We included randomised controlled trials (RCTs), quasi-randomised controlled trials (QRCTs), controlled before-after (CBA) studies,
or interrupted time series (ITS) studies with at least three time points before and after the intervention. We included studies assessing
mobile phone messaging as reminders for healthcare appointments. We only included studies in which it was possible to assess effects
of mobile phone messaging independent of other technologies or interventions.
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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
review authors and confirmed by a third author. Primary outcomes of interest were rate of attendance at healthcare appointments.
We also considered health outcomes as a result of the intervention, patients’ and providers’ evaluation of the intervention, perceptions
of safety, costs, and potential harms or adverse effects. As the intervention characteristics and outcome measures were similar across
included studies, we conducted a meta-analysis to estimate an overall effect size.

Main results

We included four randomised controlled trials involving 3547 participants. Three studies with moderate quality evidence showed that
mobile text message reminders improved the rate of attendance at healthcare appointments compared to no reminders (risk ratio (RR)
1.10 (95% confidence interval (CI) 1.03 to 1.17)). One low quality study reported that mobile text message reminders with postal
reminders, compared to postal reminders, improved rate of attendance at healthcare appointments (RR 1.10 (95% CI 1.02 to 1.19)).
However, two studies with moderate quality of evidence showed that mobile phone text message reminders and phone call reminders
had a similar impact on healthcare attendance (RR 0.99 (95% CI 0.95 to 1.03). The costs per attendance of mobile phone text message
reminders were shown to be lower compared to phone call reminders. None of the included studies reported outcomes related to harms
or adverse effects of the intervention, nor health outcomes or user perception of safety related to the intervention.

Authors’ conclusions

There is moderate quality evidence that mobile phone text message reminders are more effective than no reminders, and low quality
evidence that text message reminders with postal reminders are more effective than postal reminders alone. Further, according to the
moderate quality evidence we found, mobile phone text message reminders are as effective as phone call reminders. Overall, there is
limited evidence on the effects of mobile phone text message reminders for appointment attendance, and further high-quality research

is required to draw more robust conclusions.

PLAIN LANGUAGE SUMMARY
Mobile phone messaging reminders for attendance at healthcare appointments

Failure to attend healthcare appointments has a significant impact not only on the health of the patients but also on health system
costs. This review studied whether sending patients appointment reminders using mobile phone text messaging (Short Message Service
(SMS) and Multimedia Message Service (MMS)) could improve attendance. 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, and
postal reminders, and had the same impact as phone call reminders. The costs per attendance of mobile phone text message reminders
are lower compared to phone call reminders. None of the included studies reported on harms or adverse effects of the text messaging
reminders, nor on health outcomes or people’s perceptions of safety related to receiving reminders by text message. There is a need for
more research assessing the effects of mobile phone messaging reminders for attendance at healthcare appointments.

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 2
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



"ejep Jo Buualsna ur paynsas aaey Aew yoym juedioed [enpiaipur uey) Jaujed Juswiuiodde sem sisAjeue jo jun ayy Apnis auo uj ,
"S9IpNIS papn|aul 8y} Ul SaL0Ba1eD [e1aAas 10} Seiq 40 ¥SU Jedjau

"9]eWIISa ayl Inoge ureuaoun Aiaa ase apn :Apjenb moj Aiap

*81ewNSs ayl aburyd 01 A1l SI pue 198119 O S1RLLIISS AUl Ul 92UBPIIUOD IO Lo 19edwl Juepodwi ue aAey 0] Ajay1| AIaA SI Yaueasas Jayun4 :Aujenb moq
"91ewnsa ay) aburya Aew pue 193)49 10 S1LLIINSS BUI Ul 92UBPYUOI Ino o 19edwil Juepodwi ue aAey 01 Ajay| 1 yoseasal Jayun :Ayjenb ajelapoy
"199)J9 JO 91eLUNSS 3Y1 Ul 99uapIuU0d Ino aburyd 01 Ajayijun AIaA SI yoseasal Jayund :Apjenb ybiy

99U3PIAS JO SapelB dnoiy Bumop, IAYHYH

‘0121 XSIY HY {[eAIBJUI BIUSPLUOY 19
"(19 %G6 SU puR) UORUBAISIUI U] 10 9334 aAKejal ay) pue dnosh uosuedwod 8y} Ul ¥SI PaLNSSe
8] U0 paseq SI (jeasjul 99uapluU0d %GE SU pue) ysu Huipuodsarioa sy "S8j0ul00) Ul papiaoid Si (Saipnis SS019e ¥si dnob [04ju09 ueipaw 8yl H8) YSK pawnsse auy o) SISeq Ay «

UONUaAIBIUI 3L JO SIUSAD

9SJ9APE 10 Sliey [enusjod ‘s1s09 ‘A1ajes Jo uondaolad 1asn ‘UONUSAISIUI SU] JO UOIRN[RAS J3SN ‘SALU0IINO Yleay uo papodal Salpnis papnjaul auj Jo auop SaWo39no 13y10
z18jesapow (sa1pmis €) (ZLLorgot) (6¢8 01 8¢/) sjuawiuiodde aied
olalel g1ee L'l HY 0001 43d €6, 0001 43d £}/ -yyeay je 3jes 3djuepuany
siapuwai
abessaw )xa) auoyd ajiqo siapuiwal oN
ysu Buipuodsaiiog }S1 pawnssy
(3avyy) (saipmys) (19 %%6)

39U3pIna ay} Jo Ajjenp sjuediaiied jo oN 199}J9 anleIay (19 %56) «SASH anneiedwod aanessny|| SawoanQ

sJapuiwal oy :uosiedwos

sJapuiwal abessaw 1xa) suoyd 8[Iqoj\ :uoKUBAIA}U]
(wanedino ‘Anunwwod ‘eudsoy ‘Asewid) sbumss | :sbuipas
Sjuswiuiodde aseayyeay yum siuaned :uoneindod 1o jusned

[nouvuvdxg] NOSIHVAdWOD NIVW FHL HOd SONIANId 40 AYVWHWANS

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

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://www.thecochranelibrary.com/view/0/SummaryFindings.html

BACKGROUND

Mobile phone messaging is an important means of human com-
munication globally. Mobile phone penetration is rapidly increas-
ing particularly in the Asia-Pacific region, with 90% of the global
and 80% of rural population having access to a mobile network in
2010. The number of subscriptions in 2010 reached 5.3 billion,
representing a 76.2% global penetration rate (ITU 2010). The
penetration rates are 70% to 90% in high-income countries, with
a similar rate of increase across all socio-economic groups (Atun

2006).

Most digital mobile phones provide Short Message Service (SMS),
also known as text messaging, and Multimedia Message Service
(MMS) for transmitting graphics, video clips and sound files.
SMS, in particular, has rapidly developed into a powerful com-
munication medium, particularly among young adults. The total
number of text messages sent globally tripled between 2007 and
2010, from an estimated 1.8 trillion to 6.1 trillion, with about
200,000 messages sent every second (ITU 2010).These short mes-
sages, where up to 160 characters of text are sent from the Internet
or from a mobile phone to one or several mobile phones, could
provide an important, inexpensive delivery medium of commu-
nication. The terms text message, text, or txt are more commonly
used in North America, the UK, Spain and the Philippines, while
in many other countries the term SMS is used. In this review we
will use the term ‘text messaging’ to refer to the use of SMS only,
distinguishing it from the term ‘mobile phone messaging’, which
encompasses both SMS and MMS. Increasingly, the latter term
also refers to mobile email and ‘instant messaging’ delivered to the
mobile phone.

Text messages, compared to other communication channels, have
the advantage of instant transmission and low cost. There is also
a smaller chance of being misplaced compared to print materi-
als, and of being invasive to daily lives compared to phone calls
(Kaplan 2006). Features such as ubiquity, mobility, direct and in-
stantaneous access and direct communication offer the possibil-
ity of using mobile phones for health information transfer (Atun
2006). A literature review on the use of mobile phones in health
care has demonstrated the wide application and potential of mobile
phones to: increase access to health care; enhance efficiency of ser-
vice delivery; improve diagnosis, treatment and rehabilitation; and
support public health programmes (Atun 2006; Car 2008). Mo-
bile phone messaging has, for example, been used to provide ap-
pointment 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 man-
aging communicable diseases (e.g. in contact tracing and part-
ner notification for sexually transmitted illnesses (Newell 2001))
and in health promotion programmes (e.g. in smoking cessation
(Obermayer 2004; Rodgers 2005)). Furthermore, the use of mo-

bile phones has been shown to improve service utilization among
population groups such as teenagers and young adult males who
do not typically use health services, by providing the opportunity
to remotely access care providers for advice (Atun 2006b). How-
ever, for older adults, some of whom are less able or willing to use
mobile phones, the effect on improved service utilization could be
limited (Atun 2006b).

Challenges in using mobile phone applications in health care in-
clude incomplete coverage of mobile networks across regions, lack
of standards, and possible information overload (Adler 2007).

This review is part of a series of four reviews which aim to de-
termine the effects of mobile phone messaging in improving the
processes of healthcare service delivery and service utilization.

We divided the reviews into four areas based on the specific inter-

ventions and related outcomes:

e Mobile phone messaging reminders for attendance at
healthcare appointments (this review);

e Mobile phone messaging for communicating results of
medical investigations (Gurol-Urganci 2012);

e Mobile phone messaging for preventive health care
(Vodopivec-Jamsek 2012 (in press));

e Mobile phone messaging for facilitating self-management
of long-term illnesses (de Jongh 2012 (in press)).

Description of the condition

Missed appointments are a major cause of inefficiency in health-
care delivery, with substantial monetary costs for health systems;
and delays in diagnosis and appropriate treatment for the non-
attending 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 appointments and estimated to be around 575 million UK
pounds for hospital appointments (DoH 2004; DPP 2003). Eco-
nomic incentives, such as imposing a fine on non-attendees, could
reduce non-attendance 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
Hong, New Zealand, Norway, Saudi Arabia, Scotland, Singapore,
Spain, UK, and USA. Studies have found differences in the ap-
pointment keeping behaviour of patients by demographic factors,
such asage and gender (Hon 2002; Mantyjarvi 1994; Moore 2001;
Simmons 1997; Skaret 1998; Waller 2000), race and ethnicity
(Clarke 1998; Gatrad 1997; Gatrad 2000); or socio-economic
status, such as unemployment, perceived social support (Brown
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1999; Catz 1999; Ramm 2001; Reekie 1998), lower levels of com-
munity 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 miss-
ing 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 problems (Campbell 2000; King 1995; Ross 1995);
health status (Cashman 2004; Kane 1991; Killaspy 2000;
Richardson 1998; van Baar 20006); resistance to consultation
(Grunebaum 1996; Wogelius 2005); insurance status (Canizares
2002; Iben 2000; Majeroni 1996; Weingarten 1997; Yoon 2005);
and frustration with outpatient clinic organisation resulting in
long waiting times and discontinuity of care (van Baar 2006).
Health system-related factors include: inadequate communica-
tion 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 wait-
ing area (Chung 2004); time interval between scheduling/re-
ferrals and appointments (Grunebaum 1996; Hamilton 2002;
Livianos-Aldana 1999); administrative and/or clerical problems
(Hull 2002; Potamitis 1994); and site of care (Lasser 2005; Specht
2004).

One of the cited reasons for missing an appointment is simply
that patients forget that they had an appointment (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); Norway
(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 oppor-
tunity to cancel an appointment either by a return mobile phone
message or a phone call.

Description of the intervention

We identified seven possible modes of communicating reminders
for healthcare appointments to patients are face-to-face, postal
message, call to landline, call to mobile, via web based electronic
health records, email and SMS/MMS. In Table 1 we outline basic
characteristics and a comparison of these modes of communication
Table 1. 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 appointment reminders that aim

to reduce missed appointments. A study conducted in a Dutch
orthodontic clinic did not find evidence that reminders reduced
failed attendance rates. When given the choice, patients in this
study preferred mail reminders to telephone and text message re-
minders. Some patients were also negative about the usefulness of
reminders (Bos 2005). A systematic review on prompts to encour-
age attendance for people with serious mental illness concluded
that prompts close to the time of appointment may increase atten-
dance and that a simple orientation letter would be more effective
than a telephone prompt (Reda 2010). A study which compared
postal, manual telephone and automated telephone reminders (or
all three combined) in a general dental practice in the UK found
that all reminder methods resulted in net cost savings, and that
both postal and manual telephone techniques were effective in
improving 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 20006), as well as
reported applications in imaging 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; Dyer 2003).

Acceptability and risks of the intervention

In some UK pilots, confidentiality issues surrounding text-mes-
saging reminders have been addressed by an ’opt-out’ scheme, or
information leaflets have acted as consent forms (Atun 2006). An-
other concern regarding text-messaging reminders is their possible
impact on health inequalities, as people in higher socio-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 statistics and
other unpublished 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 information
(Vodafone 2004).

Possible disadvantages of using mobile phone messaging include
the risk of inaccurate data input (Norwell 2003), lack of under-
standing or misinterpretation of the information, and difficulties
in reading 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
are rare but possible; however, harm is unlikely as senders are
usually notified instantly in cases where there was a transmission
problem. There may be additional monetary and time costs, as
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backup systems may be needed. Lastly, risks associated with mobile
phone messaging in general may apply, for instance increased risk
of car accidents as a result of messaging whilst driving.

Why it is important to do this review

Although there is some evidence on the use and effectiveness of
mobile phones in healthcare delivery, answers to questions regard-
ing the implementation of SMS technologies in routine care, such
as their impact on patient-related outcomes or on the processes of
healthcare delivery, are unclear. Given the topical nature of mobile
phone messaging we conducted this review to identify answers to
these questions and propose directions for future research. This
review also complements available studies on use of telephone con-
sultations (Car 2003), email (Car 2004; Car 2004b) and personal
digital assistants (PDAs) (Baumgart 2005) in health care, and par-
allel Cochrane reviews on mobile phone messaging for a range of
other purposes (de Jongh 2012 (in press); Gurol-Urganci 2012;
Vodopivec-Jamsek 2012 (in press)), as well as a review on various
reminder interventions for improving vaccination rates (Jacobson
Vann 2005).

OBJECTIVES

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

METHODS

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs), quasi-ran-
domised 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.

We define QRCT as a controlled trial in which participant allo-
cation is not truly random, such as allocation by date of birth or
the order in which participants are included in the study. We in-
cluded QRCT, CBA and ITS designs, because our initial literature
searching suggested that only a small number of RCTs on mobile
phone messaging interventions exist.

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 primary
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).

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 multi-
faceted 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 (in
press).

We aimed to make comparisons between mobile phone messaging
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,

automated 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 commu-
nication between patients and healthcare providers.

Primary outcomes

e Rate of attendance at healthcare appointments

Secondary outcomes

o Health outcomes as a result of the intervention, including
physiological measures, e.g. blood pressure; clinical assessments;
biomarker values; self reporting of symptom resolution or quality
of life;

e User (patient, carer or healthcare provider) evaluation of the
intervention, including satisfaction, readiness to use, timeliness,
availability and/or convenience;

e User (patient, carer or healthcare provider) perceptions of
safety;

e Costs (direct and indirect) of the intervention;

e Potential harms or adverse effects of the intervention, such
as misreading or misinterpretation of data, transmission of
inaccurate data, loss of verbal and non-verbal communication
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cues, issues 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 all four reviews (this review;
de Jongh 2012 (in press); Gurol-Urganci 2012; Vodopivec-Jamsek
2012 (in press)) and allocated relevant studies to their respective
reviews before assessing their risk of bias and extracting data. A
study may be relevant to, and included in, more than one review.
The search strategies for each of the databases are given in
Appendix 1 to Appendix 7.

Electronic searches

We restricted the searches to studies published since 1993 as
the first commercial SMS message was sent in December 1992
(Wikipedia 2007). We included LILACS and African Health An-
thology because mobile phone messaging applications are increas-
ingly used in low- and middle-income regions. There were no lan-
guage restrictions.
One review author (IGU) searched the following electronic
databases on October 13, 2008 and updated the search on June
22, 2009:

e The Cochrane Central Register of Controlled Trials
(CENTRAL, The Cochrane Llbrary, issue 2 2009)

e MEDLINE (OvidSP) (1993 to June 22, 2009)

o EMBASE (OvidSP) (1993 to June 22, 2009)
PsycINFO (OvidSP) (1993 to June 22, 2009)
CINAHL (EbscoHOST) (1993 to June 22, 2009)
LILACS (1993 to June 22, 2009)
African Health Anthology (1993 to June 22, 2009)

Searching other resources

For grey literature we searched:
e Proceedings from AMIA Congresses;
e WHO Clinical Trial Search Portal (www.who.int/
trialsearch);
e Current Controlled Trials (www.controlled-trials.com);
o Dissertation Abstracts International.

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
other published or ongoing studies that would meet our inclusion
criteria.

Data collection and analysis

Selection of studies

The selection of studies was done by IGU, Td] and VV]. IGU
and TdJ independently assessed the relevance of all titles and ab-
stracts 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 VV] independently assessed these
articles for inclusion. IGU checked the final list of included and
excluded studies, and any disagreements were resolved by discus-
sion with VV] 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 criteria, we contacted the study authors for
further details.

Data extraction and management

We extracted the following data from the included studies, using
a modified 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
reviewed.

2. Study methods: aims of intervention, aim of study, study
design, methods of participant recruitment, inclusion/exclusion
criteria, informed consent and ethical approval, funding.

3. Risk of bias: data to be extracted depends on the study
design (see "Assessment of risk of bias in included studies’).

4. Participants: description, geographic location, setting,
number, age, gender, ethnicity, socioeconomic status
distribution. If relevant: principal health problem or diagnosis,
stage of illness, treatment received.

5. Providers: description, geographic location, setting, age,
gender.

6. Interventions: description including technical specifications
on SMS and handset provider, duration of intervention, purpose
of intervention, initiator of intervention, 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-
respondents, timing of outcome assessment, adverse events.

8. Results: all reported measurements for the primary and

secondary outcomes, including multiple timings for
measurements, subgroup analyses or results in different
measurement scales if applicable.
TdJ and VV] 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 VV]J), and resolved jointly with the two other
review authors (IGU and JC). For missing data, we contacted the
study authors to obtain the missing information.

Assessment of risk of bias in included studies
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We assessed the risk of bias of included studies in accordance with
the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011) which recommends the explicit reporting of se-
quence generation, allocation concealment, blinding of partici-
pants, providers and outcome assessors, incomplete outcome data,
selective outcome reporting and other sources of bias for RCTs.
Had studies using other study designs been identified for inclusion
in the review, we would have assessed these using a variation of
the above tool.

Two review authors (TdJ and VV]) independently assessed the risk
of bias in 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
yes’ (indicating a low risk of bias), 'no’ (indicating a high risk of
bias) or ’unclear’ (indicating an uncertain risk of bias).

We have presented the results of the risk of bias assessment in tables,
and provided a narrative discussion of risk of bias in individual
domains.

Measures of treatment effect

We used risk ratios (RR) as effect measures for dichotomous out-
comes and standardised mean differences (SMD) for continuous
outcomes. RR and SMDs have been derived from Manzel-Haen-
szel and inverse variance methods respectively. We used a random-
effects 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
measurements, we defined several outcomes based on different
periods of follow-up and performed separate analyses for each
outcome. In studies with more than two treatment groups, we
made multiple pair-wise comparisons between all possible pairs of
intervention groups.

Dealing with missing data

We contacted the original investigators to request missing data.
With incomplete outcome data (such as drop-outs, loss to follow-
up and withdrawn study participants), we assessed and reported
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 reasons 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 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 communicat-
ing reminders. We used the Chi? test to test for heterogeneity in
outcomes. We used a random-effects model in the meta-analysis
of the calculated measures of effect as described in Measures of
treatment effect.

Subgroup analysis and investigation of heterogeneity

We were unable to conduct subgroup analyses by participant age
(0 to 18, 18 to 55, over 55), as planned, due to absence of data
for subgroups.

Sensitivity analysis
We did not conduct the planned sensitivity analyses due to the
small number of studies included. We had aimed to explore the
influence of the following factors on effect size:

e cxcluding unpublished studies;

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

o excluding any large studies to establish how they impact on
the results;

o excluding studies using the following filters: language of
publication, source of funding (industry versus other), country;

o the length of the interval between delivery of the

intervention and measurement of the effect.

Consumer participation

The draft review was circulated for peer review by consumers in
The Cochrane Collaboration. The review received comments from
two consumers through the Cochrane Consumers and Commu-
nication Review Group’sstandard editorial process. We also exam-
ined whether consumers were involved in the design and imple-
mentation of each included study.

RESULTS

Description of studies

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 8
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



See: Characteristics of included studies; Characteristics of excluded
studies.

Results of the search

Our search (across all four reviews) identified 3937 citations. We
excluded 3750 citations that, based on the abstract alone, showed
insufficient relevance to the suite of reviews or did not meet the
stated study design criteria. After review of the full text of the
remaining 187 citations, a further 175 were subsequently rejected
from this review for failing to meet the inclusion criteria. In the
final selection stage, out of the remaining 12 citations, we excluded
7 studies, cited in 8 papers, from this review because the studies
did not meet the specified study design criteria.

Included studies

We included four studies in this review (Chen 2008; Fairhurst
2008; Koury 2005; Leong 2006;). We present key characteristics
of the included studies below and in the Characteristics of included
studies table.

Methods

All included studies were RCTs. In three studies the unit of ran-
domisation was the individual participant (Chen 2008; Koury
2005; Leong 2006). In one study the unit of randomisation was the
healthcare appointment (Fairhurst 2008). Studies were conducted
over 2 months (Chen 2008), 3 months (Leong 2006), 7 months
(Fairhurst 2008), and 9 months (Koury 2005) respectively.

All studies compared the effects of the text messaging intervention
to usual practice. In three studies usual practice was no reminders.
In Koury 2005, the usual practice was to send postal reminders
two weeks before appointments. Chen 2008 and Leong 2006 had
a second intervention arm of phone call reminders and compared
the effects of the text messaging intervention to 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 China (Chen 2008), Scotland (Fairhurst
2008), England (Koury 2005) and Malaysia (Leong 2006). The
settings were one hospital health promotion centre, one inner-
city general practice, six ENT clinics (in one hospital), and seven
primary care clinics, respectively.

The target group for the intervention varied. In three of the stud-
ies, all patients that required an appointment in the clinic or prac-
tice were eligible for the study. Chen 2008 notes that the health
promotion centre in China mainly attracted middle and high in-
come employees or owners of local companies. In Fairhurst 2008,
the participants included only those with a history of two or more
failed appointments within one year.

The participants’ mean age was 33 years in Fairhurst 2008, 38 years
in Leong 2006 and 57 years in Chen 2008. All studies included
both men and women, the proportion of males ranged from 35%
to 58%. 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 four studies was to remind
the participant of their upcoming healthcare appointment.

Specifications

The text messaging interventions were delivered using different
platforms. In Fairhurst 2008 and Koury 2005, texts were sent us-
ing a web-based provider, and in Chen 2008 texts were sent auto-
matically via a Global System for Mobile (GSM) modem linked
to an electronic health records system. No information on the text
messaging specifications was provided in Leong 2006. The deliv-
ery of the messages was verified by ‘message sent’ prompts in all
studies. Chen 2008 notes, however, that as mobile phone num-
bers 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 nei-
ther study provides any further details. The reminder in Fairhurst
2008 was “You have an appointment at (name of practice) (today/
tomorrow) at (time). Please call (number) if you cant make it.”
Koury 2005 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 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 between 16:
00 and 17:00 on the afternoon preceding morning appointments.
Reminders for Monday morning appointments were sent on the
previous Friday afternoon.

Outcomes

All studies reported attendance rates at healthcare appointments.
Two studies (Chen 2008; Leong 2006) reported cost of the inter-
vention. Koury 2005 also reported the proportion of participants
contacted who had a mobile phone and who were willing to be
contacted by SMS. While these latter measures are not outcomes

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 9
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



of the intervention, we include them as measures of user evaluation
of the intervention (readiness to use, availability or convenience).

Risk of bias in included studies

We summarise the risk of bias in included studies in Figure 1 and
Figure 2.

Figure I. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.

Blinding (performance bias and detection hias)

Allocation concealment (selection hias)

)

Chen 2008

Fairhurst 2008
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Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Three 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).

Though not stated in any of the studies, we assumed there was no
blinding of participants, healthcare providers or outcome assessors
in any of the studies. In Leong 2006, the person who conducted
the randomisation was not involved in participant recruitment
and intervention delivery. No mention is made in other studies
of blinding of outcome assessors/researchers and this could have
potentially introduced a source of bias.

Because we were not able to review the original study protocols,
we cannot draw fully informed inferences on potential selective
reporting. In addition, only one included study reported adverse
effects as an outcome (Fairhurst 2008). Intervention and control
groups were sufficiently comparable in all studies.

In all studies it was reported that the intervention and control
groups were comparable at baseline; however, no further informa-
tion is provided in Koury 2005.

Although the time lapse between the reminder and the appoint-
ment could have had an effect on the outcome, none of the studies
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 underesti-

mated as the definition of ’attendance’ is restricted to attendance
at the clinics on scheduled days. The participants in the 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 healthcare appointments; Summary of findings
2 Mobile phone message text reminders plus postal reminders
compared to postal reminders alone for patients with scheduled
healthcare appointments; Summary of findings 3 Mobile phone
message reminders compared to phone call reminders for patients
with 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)
1.10; 95% confidence interval (CI) 1.03 to 1.17) (Summary of
findings for the main comparison; Figure 3) and postal reminders
(RR 1.10, 95% CI 1.02 to 1.19) (Summary of findings 2; Figure
4). However, text messages and phone reminders had similar ef-
fects on attendance (RR 0.99, 95% CI 0.95 to 1.03) (Summary
of findings 3; Figure 5).

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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Figure 3. Forest plot of comparison: | 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% CI1 M-H, Random, 95% CI
Chen 2008 538 614 498 619  51.4% 1.09 [1.04,1.14]
Fairhurst 2008 167 1849 187 226 33.8% 1.07 [0.98, 1.16]
Leong 2006 194 329 161 335 14.8% 1.23[1.08,1.42] -
Total (95% CI) 1133 1180 100.0% 1.10[1.03, 1.17] *
Total events 284 46
Heterageneity: Tau?= 0.00; Chi*= 3.50,df= 2 (P=017); P= 43% 052 055 ] é %
Test for averall effect: 2= 3.04 (P = 0.002) ) )
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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  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Koury 2005 135 143 127 148 100.0% 1.10[1.02,1.19]
Total (95% CI) 143 148 100.0%  1.10[1.02, 1.19]
Total events 134 127

Heterogeneity: Mot applicahle

Test for overall effect Z=2.44 (P =0.01)
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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, Rand 95% C1 M-H, Rand, 95% CI
Leong 2006 194 329 196 329 47% 0.99[0.87,1.12]
Chen 2008 538 615 542 614  90.3% 0.99[0.95,1.03]
Total (95% CI) 944 943 100.0% 0.99 [0.95, 1.03]
Total events 732 T8
Heterogeneity: Tau®= 0.00; Chi*= 000, df=1 {F =0.98), F=0% 075 Df? 1| 1!5 é
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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
reminders 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,
respectively (Table 2).

Favours phone reminders  Favours SMS reminders

User evaluation of the intervention
One study reported the pre-intervention acceptability of the in-
tervention and found that 98% of patients were willing to receive

routine mobile phone text message reminders of their outpatient
appointments (Koury 2005; Table 2).

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

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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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 on health outcomes or user
perception of safety related to the intervention.

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

Summary of main results

Low and moderate quality evidence shows that mobile phone text
message reminders increase healthcare appointment attendance
rates when compared to no reminders and postal reminders, re-
spectively. Further, we found moderate quality evidence that mo-
bile phone text message reminders are as effective as phone call re-
minders. Two studies reported that mobile phone text message re-
minders are more cost-effective than phone call reminders. How-
ever, we found very limited evidence about the potential adverse
effects, or user satisfaction. Overall, there is a need for more high-
quality research about the effects of mobile phone message re-
minders.

Overall completeness and applicability of
evidence

We identified two studies from Asia and two from the UK, covering
lower-middle income (China) to high income countries (England,
Scotland). We found limited evidence in favour of text messaging
for reminders for healthcare appointments. However, as our review
contains a relatively small number studies, it is difficult to assess
to what extent our findings have more general relevance.

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 accurately assess the
risk of bias. On the whole, sequence generation for randomisation
was considered adequate (although 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 blinding in
all studies can be partly explained by the interactive nature of the
text message interventions, which does not permit the blinding
of participants or their healthcare providers. There is, however, a
potential for bias from the apparent lack of blinding of outcome
assessors. Our review has exposed important gaps in the current
knowledge in this area which merit further research.

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 health-
care appointments that met our study design criteria (RCT, CBA,
ITT) up to June 2009, as we had a comprehensive search strategy
and independent assessment for inclusion eligibility, risk of bias
and data extraction. However, by excluding studies with possible
confounding from other communication and/or data transmis-
sion methods, we may have introduced selection bias towards less
successful interventions, as more complex interventions may be

more effective at improving attendance rates.

Agreements and disagreements with other
studies or reviews

This review comes in the wake of two other recent reviews that
analyse text messaging interventions. Fjeldsoe 2009 reviewed the
evidence for behaviour change interventions delivered by SMS,
whereas Krishna 2009 more broadly looked at healthcare delivery
via mobile phones in the management and prevention of disease.
Neither of the studies commented on reminders for attendance
at healthcare appointments. The review complements Jacobson
Vann 2005 which assesses the effects of various reminder interven-
tions for improving vaccination rates, although we note that that
review does not include any studies of mobile phone text messag-

ng.

AUTHORS’ CONCLUSIONS

Implications for practice

The studies included in this review comprise four randomised con-
trolled trials. The studies used attendance rates (or non-attendance
in one case) and in two studies cost as the end point measures.
Health effects of the intervention were not measured.

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 adverse effects and consumer satisfaction with the
intervention.

Implications for research

There is a need for more high-quality randomised trials that mea-
sure not only patients’ attendance rates but also costs, cost-effec-
tiveness, patients’ and healthcare providers’ evaluation of the in-
terventions, potential harms, and adverse effects. Studies should

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 16
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report message content and timing in relation to the appointment.
Further research should particularly focus on older patients, given
that this population has, on average, more healthcare appoint-
ments and uses mobile phones less frequently than the younger
population.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Chen 2008

Methods Study design: RCT.
Randomisation method: Computer generated.
Allocation concealment: Unclear.
Baseline comparability: Age and gender.
Blinding: No information of blinding of researchers provided. Blinding of participants
not possible due to nature of intervention

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.

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Computer generated random numbers

bias)

Allocation concealment (selection bias) Unclear risk Not stated

Blinding (performance bias and detection Unclear risk No information of blinding of researchers

bias)

All outcomes

provided. Blinding of participants not pos-
sible due to nature of intervention. Un-

likely to influence outcome measures

Incomplete outcome data (attrition bias)
All outcomes

Low risk 11 participants could not be contacted by
telephone or SMS as they changed their
numbers or there was incorrect recording
of the phone numbers by the medical assis-
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Chen 2008 (Continued)

tant. The reason for loss-to-follow up is due
to the nature of the intervention and the
numbers are small in comparison to sample

size

Selective reporting (reporting bias)

Unclear risk Protocol is not available, however, the num-
ber of possible outcomes seems restricted
to those reported

Other bias Low risk Control and intervention groups are similar
at baseline and no other apparent source of
bias are identified

Fairhurst 2008

Methods Study design: RCT.
Randomisation method: Random sequence of numbers
Allocation concealment: ”[S]ealed opaque numbered envelopes. One of two trained des-
ignated receptionists randomised each appointment by sequentially opening the sealed
envelopes and allocating the appointment to the intervention group or the control group
as indicated.
Baseline comparability: Age and gender.
Blinding: No information of blinding of researchers provided. Blinding of participants
not possible due to nature of intervention

Participants Scotland. Innercity 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 participants 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 between 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.

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk A random sequence of labels. The randomi-

bias) sation sequence was based on table of ran-
dom numbers
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Fairhurst 2008  (Continued)

Allocation concealment (selection bias)

Low risk

”[S]ealed opaque numbered envelopes.
One of two trained designated receptionists
randomised each appointment by sequen-
tially opening the sealed envelopes and allo-
cating the appointment to the intervention
group or the control group as indicated

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk

No information of blinding of researchers
provided. Blinding of participants not pos-
sible due to nature of intervention. Un-

likely to influence outcome measures

Incomplete outcome data (attrition bias)
All outcomes

Low risk

Three appointments had to be excluded
due to incorrect recording of the appoint-
ment date. 25 out of 191 text messages in

the intervention group were not success-

fully delivered

Selective reporting (reporting bias)

Low risk

Protocol is available and the study’s pre-
specified outcomes have been reported

Other bias

High risk

As the unit of analysis is appointment
rather than individual participant who may
have more than one appointment in the
study period, there is clustering of data.
There is also the assumption that the tim-
ing of the reminder will not influence the
outcome

Koury 2005

Methods

Study design: RCT.

Randomisation method: Unclear.
Allocation concealment: Unclear.
Baseline comparability: Age and gender.

Blinding: No information of blinding of researchers provided. Blinding of participants

not possible due to nature of intervention

Participants

UK. Six randomly-selected ENT clinics in one district general hospital. 441 participants

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

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
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Koury 2005  (Continued)
Outcomes Attendance rate.
Proportion of participants willing to be contacted by SMS (before the intervention)
Notes
Risk of bias
Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No information on the method of ran-

domisation.

Allocation concealment (selection bias)

Unclear risk Not stated.

Blinding (performance bias and detection
bias)

All outcomes

Unclear risk No information of blinding of researchers
provided. Blinding of participants not pos-
sible due to nature of intervention. Un-

likely to influence outcome measures

Incomplete outcome data (attrition bias)
All outcomes

Low risk There is no loss to follow up.

Selective reporting (reporting bias)

Unclear risk Protocol is not available, however the num-
ber of possible outcomes seems restricted

to those reported

Other bias

Unclear risk The authors state that the groups were com-
parable at baseline, although no data are

provided

Leong 2006

Methods

Study design: RCT.

Randomisation method: Block randomisation.

Allocation concealment: Unclear.

Baseline comparability: Age, gender, income, reason for follow-up, whether the partici-
pant is the patient or the caregiver

Blinding: Research assistants were blinded to the intervention. Participants couldn’t be
blinded due to the nature of the intervention

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 maxi-
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Leong 2006  (Continued)

mum of three reminders 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.

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Block randomisation method using soft-

bias) ware.

Allocation concealment (selection bias) Low risk The researcher who did the randomisation
was not involved in patient recruitment and
intervention

Blinding (performance bias and detection Low risk Research assistants were blinded to the in-

bias) tervention. Participants couldn’t be blinded

All outcomes due to the nature of the intervention

Incomplete outcome data (attrition bias) ~ Low risk Between 9 to 11 participants in each group

All outcomes

did not receive the allocated intervention
due to incorrect assignments by researchers.
They were included in the intention-to-
treat analysis

Selective reporting (reporting bias)

Unclear risk

Protocol is notavailable, however, the num-
ber of possible outcomes seems restricted
to those reported

Other bias

High risk

The definition of ’attendance’ is strict, be-
ing attendance at the clinics on sched-
uled days. The participants in the study
were not accustomed to healthcare ap-
pointments but rather walk-in visits: 48%
of the participants actually visited the clinic
on days other than the appointment dates
The control and intervention groups were
comparable at baseline

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion
Bos 2005 Study design: Cohort study
Car 2008 Study design: Review

Downer 2005  Study design: Cohort study with historical control

Geraghty 2008  Study design: Cohort study with historical control

Koshy 2008 Study design: Cohort study

Kruse 2009 Study design: Cohort study

Milne 2006 Study design: Cohort study

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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DATA AND ANALYSES

Comparison 1. Mobile phone text message reminders vs no reminders

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size
1 Attendance rate at healthcare 3 2313 Risk Ratio (M-H, Random, 95% CI) 1.10 [1.03, 1.17]
appointments

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

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size
1 Attendance rate at healthcare 1 291 Risk Ratio (M-H, Fixed, 95% CI) 1.10 [1.02, 1.19]
appointments

Comparison 3. Mobile phone message reminders vs phone call reminders

No. of No. of
Outcome or subgroup title studies participants Statistical method

Effect size

1 Attendance rate at healthcare 2 1887 Risk Ratio (M-H, Random, 95% CI)

appointments

0.99 [0.95, 1.03]

Mobile phone messaging reminders for attendance at healthcare appointments (Review)
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Analysis 1.1. Comparison | Mobile phone text message reminders vs no reminders, Outcome | Attendance

rate at healthcare appointments.

Review: Mobile phone messaging reminders for attendance at healthcare appointments
Comparison: | Mobile phone text message reminders vs no reminders

Outcome: | Attendance rate at healthcare appointments

Study or subgroup SMS reminders No reminders Risk Ratio Weight Risk Ratio
HRandomB55% HRandomBss%

n/N n/N cl cl

Chen 2008 538/615 498/619 r 514 % 109 [ 1.04, 1.14]

Fairhurst 2008 167/189 1871226 33.8% 107 [0.99, 1.16]

Leong 2006 194/329 161/335 - 14.8 % 123 1.06, 1.42]

Total (95% CI) 1133 1180 M 100.0 % 1.10 [ 1.03,1.17 ]

Total events: 899 (SMS reminders), 846 (No reminders)
Heterogeneity: Tau? = 0.00; Chi? = 3.50, df = 2 (P = 0.17); I> =43%
Test for overall effect: Z = 3.05 (P = 0.0023)

Test for subgroup differences: Not applicable

0.2 0.5 | 2

Favours no reminders Favours SMS reminders

5

Analysis 2.1. Comparison 2 Mobile phone message text reminders plus postal reminders vs postal

reminders, Outcome | Attendance rate at healthcare appointments.

Review: Mobile phone messaging reminders for attendance at healthcare appointments
Comparison: 2 Mobile phone message text reminders plus postal reminders vs postal reminders

Outcome: | Attendance rate at healthcare appointments

Study or subgroup SMS Postal reminders Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H,Fixed,95% CI

Koury 2005 135/143 127/148 . 100.0 % 110 1.02, 1.19]
Total (95% CI) 143 148 * 100.0 % 1.10 [ 1.02, 1.19 ]

Total events: 135 (SMS), 127 (Postal reminders)
Heterogeneity: not applicable

Test for overall effect: Z = 2.44 (P = 0.015)
Test for subgroup differences: Not applicable

0.2 05 | 2

Favours postal reminders Favours SMS reminders

5
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Analysis 3.1.

Attendance rate at healthcare appointments.

Review: Mobile phone messaging reminders for attendance at healthcare appointments

Comparison:

Outcome:

| Attendance rate at healthcare appointments

3 Mobile phone message reminders vs phone call reminders

Comparison 3 Mobile phone message reminders vs phone call reminders, Outcome |

Study or subgroup SMS reminders Phone call reminders Risk Ratio Weight Risk Ratio
M- M-

H,Random,95% H,Random,95%
n/N n/N Cl
Leong 2006 194/329 196/329 9.7 % 099087, 1.12]
Chen 2008 538/615 542/614 90.3 % 099 [ 095, 1.03 ]
Total (95% CI) 944 943 * 100.0 % 0.99 [ 0.95, 1.03 ]

Total events: 732 (SMS reminders), 738 (Phone call reminders)
Heterogeneity: Tau? = 0.0; Chi? = 0.00, df = | (P = 0.98); 1> =0.0%

Test for overall effect: Z = 045 (P = 0.65)
Test for subgroup differences: Not applicable

ADDITIONAL TABLES

Favours phone reminders

0.5 0.7 |

1.5 2

Favours SMS reminders

Table 1. Characteristics of communication modes
Face-to-face  Postal Letter Call to Land- Call to Mo- Web Based Email SMS / MMS
line bile (EHR)

Immediacy Slow: Re- Slow: 2 days  Immediate: Immediate: Immediate: Immediate Immediate
quires a visit to If person at If person Or stored Or stored
provider home. Return answers (more

call may be likely than
necessary landline)
Return  call
may be neces-
sary
Immediate
Mobile phone messaging reminders for attendance at healthcare appointments (Review) 31
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Table 1. Characteristics of communication modes (Continued)
Pri- High: High: Low: Confi- High: Moderate: Moderate: High if
vacy and Con- Personal com- Personally ad- dentiality pre- Personal Personal /" Personal /' Personal
fidentiality munication dressed vents  mes- device enables public device? public device?  device

sage being left possibility of

as others may message being

answer or re- left

trieve it
Like- Low Moderate Low: Low: Moderate Moderate Moderate
lihood of mis- Patient can re- Patient can re-
interpretation quest immedi- quest immedi-

ate ate

clarification clarification
Delivery con- N/A Yes: Unnecessary if Unnecessary if N/A Yes Yes
firmation at significant call answered. call answered.

expense No if message No if message

left left

Cost High Moderate Low Moderate Low Low Low

Table 2. Secondary outcomes data

Study Costs and cost effectiveness Participant evaluation of the inter- Potential harms or adverse effects of
(monetary unit as specified in the vention the intervention
study) (as reported in the study) (as reported in the study)
Chen 2008  Cost per attendance:
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 tele-
phone group)
Koury 2005 98% willing to receive routine
reminders of their appointments:
Usefulness of the intervention:
e 62% thought it would be useful
e 31% doubted its value
e 7% were unsure
Leong 2006  Cost per attendance: No adverse events reported during the

SMS group: 0.45 RM (0.67 GBP)

Mobile phone group: 0.82 RM (0.123

GBP)

Ratio of total cost per attendance:
SMS group: 0.55 (relative to mobile

study period.
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Table 2. Secondary outcomes data  (Continued)

phone group)

APPENDICES

Appendix |. MEDLINE (Ovid) search strategy

1. cellular phone/
. text messag$.ab, .
. texting.ab,ti.
. short messag$.ab,ti.

. (multimedia messag$ or multi-media messag$).ab,ti.
. mms.ab,ti.

2
3
4
5. sms.ab,ti.
6
7
8

. ((cellular phone$ or cell phone$ or mobile phone$) and (messag$ or text$)).ab,ti.

9. or/1-8
10. randomized controlled trial.pt.
11. controlled clinical trial.pt.
12. randomized controlled trials.sh.
13. random allocation.sh.
14. double blind method.sh.
15. single blind method.sh.
16. or/10-15
17. animals/ not (human/ and animals/)
18. 16 not 17
19. clinical trial.pt.
20. exp clinical trials/
21. (clin$ adj25 trial$).ti,ab.
22. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)).ti,ab.
23. placebos.sh.
24. placebo$.ti,ab.
25. random$.ti,ab.
26. research design.sh.
27. or/19-26
28. 27 not 17
29. 18 or 28
30. exp evaluation studies/
31. follow up studies/
32. prospective studies/
33. (control$ or prospectiv$ or volunteer$).tw.
34, cross over studies/
35. comparative study/
36. or/30-35
37. experiment$.tw.
38. (time adj series).tw.
39. (pre test or pretest or (posttest or post test)).tw.
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40. (pre intervention or preintervention or (post intervention or postintervention)).tw.

41. (impact$ or intervention$ or chang$ or outcome$).tw.
42, effect$.tw.

43. or/37-42

44. 36 and 43

45. animals/ not (human/ and animals/

46. 44 not 45

47. 29 or 46

48. 47 and 9

49. limit 48 to yr=“1993 - 2008”

Appendix 2. EMBASE (Ovid) search strategy

1. mobile phone/
2. wireless communication/

3. (cellular phone* or cellular telephon* or cell phone* or mobile phone* or mobile telephon* or wireless phone* or wireless telephon®).ti.

4.1o0r2o0r3
5. limit 4 to abstracts

6. (cellular phone* or cellular telephon* or cell phone* or mobile phone* or mobile telephon* or wireless phone* or wireless telephon™). tw.

7. (text* or messag® or multimedia or multi-media or imag* or data or input* or sms or mms).tw.

8.(50r6)and 7

9. 4 not 5

10. (text messag™ or texting or texted).tw.

11. (short messag® or (sms not (somatostatin® or sphingomyelin*))).tw.
12. (multimedia messag® or multi-media messag*).tw.
13. (mms and (multimedia or multi-media)).tw.
14. or/8-13

15. Randomized Controlled Trial/

16. random*.tw.

17. experiment®.tw.

18. time series.tw.

19. (pre test or pretest or post test Or posttest).tw.
20. impact.tw.

21. intervention™®.tw.

22. chang*.tw.

23. evaluat*.tw.

24, effect?.tw.

25. compar®.tw.

26. control*.tw.

27. or/15-26

28. nonhuman/

29. 27 not 28

30. 14 and 29

31. limit 30 to yr=“1993-2009"
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Appendix 3. PsycINFO (Ovid) search strategy

1. (cellular phone* or cellular telephon* or cell phone* or mobile phone* or mobile telephon* or wireless phone* or wireless telephon™).tw.
2. (text* or messag* or multimedia or multi-media or imag* or data or input* or sms or mms).tw.
3.1and 2

4. (text messag* or texting or texted).tw.

5. (short messag* or sms).tw.

6. (multimedia messag* or multi-media messag*).tw.

7. (mms and (multimedia or multi-media)).tw.

8. or/3-7

9. random*.tw.

10. experiment*.tw.

11. trial.tw.

12. placebo.ab.

13. groups.ab.

14. ((singl* or doubl* or trebl* or tripl*) and (blind* or mask*)).tw.

15. time series.tw.

16. time series/

17. (pre test or pretest or post test Or posttest).tw.

18. (pre intervention or preintervention or post intervention or postintervention).tw.
19. (cross over or crossover).tw.

20. latin square.tw.

21. (prospective® or volunteer®).tw.

22. impact.tw.

23. intervention™®.tw.

24. chang*.tw.

25. evaluat*.tw.

26. effect?.tw.

27. compar®.tw.

28. control*.tw.

29. treatment effectiveness evaluation/

30. mental health program evaluation/

31. exp experimental design/

32. or/9-31

33. limit 32 to human

34. limit 33 to yr=1993-2008”

35. (health* or medic* or telemedic* or patient* or illness* or therap* or psychiatr* or nurs* or remind* or consult*).tw.
36. (“27” or “32” or “33” or “34”).cc.

37.35 or 36

38. 8 and 34

39. 38 and 37

Appendix 4. CENTRAL search strategy

#1 “cellular phone”:kw or “mobile phone”:kw or ((text next messag*) or texting or texted or (short next messag*) or (sms not
(somatostatin* or sphingomyelin*)) or (multimedia next messag*) or (multi-media next messag*) or (mms and (multimedia or multi-
media)) or (cellular next phone*) or (cellular next telephon*) or (cell next phone*) or (mobile next phone*) or (mobile next telephon*)
or (wireless next phone*) or (wireless next telephon*)):ti,ab in Clinical Trials

#2 human*:kw in Clinical Trials
#3 #1 and #2
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Appendix 5. CINAHL (EBSCO) search strategy

S15 sl4

S14  S10or S13

S13  sllandsl2

S12  PT Research

S11  S3 not S10

S10  s3 and s9

S9  S4or S5 or S6 or S7 or S8

S8  pre test or pretest or post test or posttest or pre intervention or preintervention or post intervention or postintervention or
time series

S7  TI ((singl* or doubl* or trebl* or tripl*) and (blind* or mask*)) or AB ((singl* or doubl* or trebl* or tripl*) and (blind* or
mask*))

S6  random* or trial or groups or placebo* or experiment™® or control* or compar* or intervention*® or chang* or evaluat® or impact*
or effect?

S5  PT Clinical Trial

S4  MH Experimental Studies+ or MH Random Assignment or MH Comparative Studies or MH Comparative Studies or MH
Crossover Design or MH Placebos or MH Quantitative Studies or MH Quasi-Experimental Studies+

S3  Slor$S2

S2  cellular phone* or cellular telephon* or cell phone* or mobile phone* or mobile telephon* or wireless phone* or wireless
telephon™ or text messag* or texting or texted or short messag* or sms or multimedia messag* or multi-media messag* or (mms
and (phone* or telephon* or multimedia or multi-media or messag*))

S1  MH Wireless Communications

Appendix 6. African Health Anthology search strategy

1 - Query 1:

KEY WORDS/PHRASES RANDOM* OR TRIAL* OR CONTROL* OR PROSPECTIV* OR VOLUNTEER* OR EXPERI-

MENT* OR TIME SERIES OR PRE TEST OR PRETEST OR POST TEST OR POSTTEST OR
PRE INTERVENTION OR PREINTERVENTION OR POST INTERVENTION OR POSTIN-
TERVENTION OR IMPACT* OR INTERVENTION* OR CHANG* OR EFFECT*

TITLE PLACEBO OR GROUPS

Mobile phone messaging reminders for attendance at healthcare appointments (Review) 36
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



(Continued)

INDEX TERMS RESEARCH DESIGN OR FOLLOW UP STUDIES OR PROSPECTIVE STUDIES OR CROSS
OVER STUDIES OR DRUG THERAPY

2 - Query 2:

KEY WORDS/PHRASES  ((TEXT* OR MESSAG* OR MULTIMEDIA OR MULTI-MEDIA OR IMAG* OR DATA OR
INPUT* OR SMS OR MMS) AND (CELLULAR PHONE* OR CELLULAR TELEPHON* OR
CELL PHONE* OR MOBILE PHONE* OR MOBILE TELEPHON* OR WIRELESS PHONE*
OR WIRELESS TELEPHON*)) OR TEXT MESSAG* OR TEXTING OR TEXTED OR SHORT
MESSAG* OR (SMS NOT (SOMATOSTATIN* OR SPHINGOMYELIN*)) OR MULTIMEDIA
MESSAG* OR MULTI-MEDIA MESSAG* OR (MMS AND (MULTIMEDIA OR MULTI-MEDIA)
)

TITLE CELLULAR PHONE* OR CELLULAR TELEPHON* OR CELLPHONE* ORMOBILE PHONE*
OR MOBILE TELEPHON* OR WIRELESS PHONE* OR WIRELESS TELEPHON*

INDEX TERMS CELLULAR PHONE

3 - Query 1 and Query 2.

Appendix 7. Search Strategy for LILACS, trial portals and grey literature

“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

HISTORY
Protocol first published: Issue 4, 2008
Review first published: Issue 7, 2012
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Search strategy

We were not able to search the following databases we listed in the protocol:

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

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

o 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 search both original sources, it was not necessary to access the African
Trials Register separately.

e Health Star: The database ceased to exist as of December 2000, with all peer-reviewed journal articles transferred to PubMed.
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http://www.trialscentral.org

INDEX TERMS

Medical Subject Headings (MeSH)

*Appointments and Schedules; *Reminder Systems [economics]; *Text Messaging [economics]; Cellular Phone; Randomized Con-

trolled Trials as Topic

MeSH check words

Humans
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