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Abstract

Background: Mobile phones and all other forms of modern communica-
tion such as the Internet and instant messaging applications have become
tools to improve attendance rates for medical appointments. Objectives:
To evaluate the effectiveness of reminders to improve adherence to med-
ical appointments. Methods: An overview of studies comparing the effec-
tiveness and attendance rates for medical appointments between patients
that did and did not receive reminders. Also, a meta-analysis was con-
ducted to estimate the overall effect of keeping appointments depending
on the age of the patients. Results: Seven reviews were identified which
show that Short Message Service (SMS) improves adherence to medical
appointments. However, the meta-analysis showed a relative risk of 1,09
(C195%:1,03-1,11) for people with ages between 24 - 40 and 1,09 (Cl 95%
1,05 = 1,14) for people with ages between 50 — 63, with regard to appoint-
ment assistance via SMS. Conclusions: The use of SMS reminders has a
positive impact on medical appointment attendance. However, while re-
viewing the impact by age groups no differences were found.

Keywords: Reminder systems, appointments and schedules; Health ser-
vices, Systematic reviews; Text messaging.

Resumen

Antecedentes: el teléfono movil y cualquier forma de comunicacién mo-
derna como la Internet y las aplicaciones de mensajeria instantdnea se
han convertido en herramientas para mejorar la tasa de asistencia a citas
meédicas. Objetivos: evaluar la eficacia de los recordatorios para mejorar
la adherencia a citas médicas. Métodos: andlisis de revisiones sistemati-
cas de estudios que comparan la efectividad y las tasas de asistencia a las
citas entre los pacientes que reciben o no reciben recordatorios. Ademas,
se realizé un metaanalisis para calcular el efecto global de la asistencia a
citas en funcion de la edad de los pacientes. Resultados: se identificaron
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siete revisiones que muestran que los mensajes de texto corto mejoraron la adhe-
rencia a las citas médicas. En el metaanalisis, agrupado por edad, se encontrd un
Odds Ratio de 1,09 (IC 95 %: 1,03 -1,11) en personas entre 24 — 40 anos y de 1,09 (IC
95 %: 1,05 - 1,14) para las personas 50 a 63 anos, respecto a la asistencia a citas
mediante mensajes de texto corto. Conclusiones: el uso de los recordatorios via
mensajes de texto corto presenta un impacto positivo frente a la asistencia de las
citas médicas. Sin embargo, al revisar el impacto por grupos de edad no encontra-
mos diferencias.

Palabras clave: Sistemas recordatorios, citas y horarios; Servicios de salud, Revisiones
sistematicas; Mensaje de texto.

Introduction

There are as many cellphone lines in the world as there are people, most of them in
the Asia-Pacific region. Cellphone penetration rates stand at around 98% worldwide
(1). In Colombia, the number of fixed internet connections has reached 4'950,000 subs-
cribers, and mobile Internet, 8'634,000 (2); the total number of people subscribed to
cellphone services is 57'927,412 and there are 118,8 communication service contracts
per 100 inhabitants.

While post mail and phone calls have traditionally been used as reminder systems for
medical appointments (3-5), in present times newer technologies such as text messages
— Short Message Service (SMS), multimedia messages — Multimedia Message Service
(MMS), and e-mails are employed as strategies to remind people and improve adheren-
ce to medical appointments. These technologies have a more widespread use among
younger people than among seniors, for which they could be more or less effective, as
reminder mechanisms, depending on the age group considered (7).

Up till this date, there has not been conclusive evidence on how effective SMS messa-
ges, phone calls, multimedia messages and e-mails are reducing non-attendance for
medical appointments (8). Considering that information and communication techno-
logies are used primarily by the younger population (9), the issue has been raised to
carry out a review in order to summarize existing information on the impact of such
technologies in reducing non-assistance for medical appointments, and to identify
differences in the efficacy of this strategy by age groups.

Methodology

An overview was carried out comprising systematic reviews and meta-analysis,
which evaluated the effectiveness of automated and manual SMS and MMS messa-
ges, e-mails and phone calls, as reminder mechanisms to promote attendance for
medical appointments. Outcome measurements included rates, ratio or proportion
of appointment attendance; and relative risk (RR) and Odds Ratio (OR) of SMS mes-
sages, e-mails, phone calls or MMS messages.

Information research was done for English or Spanish articles published in Medline,
Embase, Central and Lilacs, from January 2004 to February 2017. The search terms
employed were: Sistemas Recordatorios and Reminder Systems.

The following query algorithm was used: “Reminder Systems'[Mesh] AND ((syste-
matic[sb] OR Meta-Analysis[ptyp]) AND “2004/03/07"[PDAT : “2017/02/28"[PDAT] AND
(Spanish[lang] OR English(lang])) AND ((systematic[sb] OR Meta-Analysis[ptyp]) AND
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Since technology use va-
ries by age (12), a me-
ta-analysis was carried out
to determine the efficacy of
reminders for adherence
to medical appointments,
by age groups. Age groups
considered were 24-40
and 50-63 years of age.

'2004/01/01"[PDat] : “2017/02/28"[PDat] AND (English[lang] OR Spanish[lang])). ‘remin-
der systems'/exp AND ([cochrane review]/lim OR [metaanalysis]/lim OR [systematic re-
view]/lim) AND ([english]/lim OR [spanish]/lim) AND [embase]/lim AND [2004-2017]/py.

In order to include all relevant research instances, the references within the studies pro-
duced by the query were examined as well. The search was performed by two of the
authors. The studies were selected independently. Any disagreements were resolved
through group discussions. AMSTAR (10) was used to appraise the quality of reviews,
and a tool based on Cochrane Collaboration domains for assessing individual studies.

Since technology use varies by age (12), a meta-analysis was carried out to determi-
ne the efficacy of reminders for adherence to medical appointments, by age groups.
Age groups considered were 24-40 and 50-63 years of age. No clinical trials for
the 40-50 age group were identified. The meta-analysis used the Mantel-Haenszel
method for relative risk assessment and a random effects model was carried for
combined outcome measure. Heterogeneity was measured using the |12 statistic. The
analysis was done with the use of Review Manager (RevMan). Version 5,3 Copenhagen:
The Nordic Cochrane Centre, The Cochrane Collaboration, 2014 software application.

Results

257 registries were identified, of which 116 were selected after eliminating duplicate
entries. The excluded articles consisted mainly of those that were not systematic
reviews or meta-analysis of patient reminders. Ultimately, seven articles were in-
cluded in the final review. No studies were found on the use of e-mail as a tool to
improve appointment attendance (Figure 1).

257 registers identified in the
search

l

116 registers after
eliminating duplicates

|

56 revised registers

l

11 papers to evaluate
eligibility criteria

l e-mail

7 papers included in
the analysis

—

60 registers excluded

45 papers excluded not
related to medical
appointments, calls, or

hd

6 papers included in
the meta-analysis

Figure 1. Search Results
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Nancy Stubbs (13)

Gurol-Urganci | (12)

Free (15)EMBASE,
PsycINFO, Global
Health, Web of
Science, Cochrane
Library, UK NHS HTA
(Jan 1990-Sept 2010)

Boksmati (16)

Table 1. Results of studies included in the review

Characteristics of Reminders (SMS?) vs. Phone callsvs SMS reminders Text messages

Date Review Studies no reminders no reminders vs post mails vs phone calls
Novemnber L4 articles (phone  Average reduction of Avergge
1999 to ) . reduction of
November call reminders: 25;  non-assistance rate non-assistance
. . HE 0
2009 SMS: 12; e- mail: 7) 8,6 % rate 9.4 %
29 studies reporting
a total of 33
interventions (18 Automated phone
From 2000 interventions based calls and SMS vs. No
hone calls; i . Average
to February onp , reminders: reduction 8.3 %
2011 15 on automated Reduction of non- =
phone calls and assistance 8,9 %
SMS)
Nine RCT® included
Meta-analysis Meta-analysis Meta-analysis
January 1993
to August Eight RCT RR 1,14 RR 1,10 RR 099 (CI 95
2013 (CI° 95 %: 1,03 -1,26). c 9514;.91),02 @ %:0,95-1,02).
18 studies Meta-analysis
Year <2010 (eight RCT, 10 QR 1,48 (CI 95 %: 1,23-
observational). 1,72).

Meta-analysis
January 1990 42 RCT (10 included
to September in the meta- RR 1.06
2010 analysis) (C1 95 %: 1,05-1,07)

January 2005

28 studies (13 RCT, Meta-analysis OR 1,62
to January

i o/ . _
2015 15 observational) (CI 95 %: 1,35-1,94)
January 2000 Reduction of non- nsrs—dauscstiftr;r?ie
to February 11 SR%and 31 RCT assistance rates rates between
15th, 2012 between 5 % vy 44 %

34%abkh%

2SMS: Short Message Service bRCT: randomized controlled trial. “SRs: Sistematic reviews. °Cl: Confidence Interval 95 %.¢SR: Sistematic reviews.

The Stubbs review (13) was carried out in Europe, North America and Asia and its pur-
pose was to determine the effectiveness of reminders in the reduction of appointment
non-attendance. Types of reminders used were phone calls and SMS messages and it
encompassed ambulatory patients from different medical specialties (primary atten-
tion, health promotion, geriatric clinics, pediatrics, orthodontics, urology, mental health
centers, among others), regardless of sex or age.

Gurol-Urganci et al. (12) performed a meta-analysis of clinical trials performed in
China, Malaysia, Scotland, United Kingdom, Kenya and Australia; it's objective was to
evaluate the reminding effect of mobile phone messaging on assistance for medical
appointments. It only included those studies in which it was possible to evaluate the
effects of mobile messages, irrespective of other technologies and interventions.
SMS and MMS messages were evaluated; random clinical trials evaluated pediatric
services, ophthalmology, orthodontics, genitourinary medicine, among others.
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In people with ages 24 to
40, the relative risk of as-
sisting appointments using
SMS alerts was (Cl 95 %
1,03 = 1,15), similar to the
50 to 63 age group which
showed a relative risk of
1,09 (C195 % 1,05 -1,14).

The Hasvold et al. (8) study is a systematic review of studies in which phone calls,
automated calls and SMS messages were made or sent to patients. The outcome va-
riable was determining the non-assistance rate for appointments through absolute
and relative changes of non-assistance with regard to the control group. It includes
studies from industrialized countries as well as Brazil, Malaysia and China.

Guy et al. (14) have done a meta-analysis of randomized controlled studies. The pri-
mary outcome of each study was assistance rate, defined as the proportion of pa-
tients that assist to their appointments at the scheduled time, both in the group that
received SMS reminders and in the control group; the studies were carried out in
patients of pediatric services, orthodontics, genitourinary medicine, preventive care,
among others. This review includes studies from industrialized countries and others,
like Brazil, China and Malaysia.

Free et al. (15) included research done in the USA, European industrialized countries
as well as China, Brazil, Malaysia and Thailand. The studies evaluate different medi-
cal services and patients within different age groups.

The review done by MclLean (17) incorporates clinical trials which evaluate the effec-
tiveness of reminders in the rate reduction of appointment non-assistance with the
use of different types of reminders: SMS messages, automated and personalized
calls, printed letters, voice messages and others.

Finally, the meta-analysis carried out to determine the effectiveness of reminders
by age found that in people with ages 24 to 40 (43- 46), the relative risk of assisting
appointments using SMS alerts was (Cl1 95 % 1,03 — 1,15), similar to the 50 to 63 age
group (47, 48), which showed a relative risk of 1,09 (Cl 95 % 1,05 - 1,14) with regard
to assistance to medical appointments using SMS alerts (Figures 2 and 3).

Recordatorios SMS Mo recordatorios Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDEFG
Faithurst 2008 167 189 187 226 185%  1.07[0.89,1.16] = @22000
Leong 2008 184 329 161 335 17.3%  1.23[1.06,1.43] —_— LT T T T EX
Odeny 2012 287 B0 356 GO0 38.7%  1.09(0.99,1.1%] —— [ 1 111%d ]
Taylor 2012 237 342 232 337 25.4%  1.01[0.91,1.11] —— [ I 111 Ed ]
Total (95% CI) 1460 1498 100.0%  1.09[1.03, 1.15] g
Total events 9848 936
Heterogeneity: Chi*= 519, df= 3(P=016); F=42% DI? DIBS 152 155

Test for awerall effect: 2= 316 {F = 0.002)

Risk of hias legend

Afavor no recordatorios A favor recordatorios SMS

(M) Random sequence generation (selection hias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)
@) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)
(F) Selective reparting (reporting hias)
(G) Other bias

Figure 2. SMS Usage and assistance for appointments in 24 - 40 yo patients
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Recordatorios SMS  No recordatorios Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
Chen 2008 538 15 498 B19  71.5% 1.08[1.04,1.14] E B @27219728@
Liew 2009 260 208 238 09 28.5% 110 [1.01,1.18] —a— eeeee@
Total (95% CI) 923 928 100.0% 1.09 [1.05, 1.14] e 2
Total events 798 736
Heterogeneity: Tau®= 0.00; Chi*= 0.03, df=1 (P = 0.87); F= 0% TR T

Test for overall effect £=4.07 {F = 0.0001})

Risk of bias legend

Afavor no recordatorios A favor recordatorios

(A) Random sequence generation (selection hias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance hias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)
(G) Other hias

Figure 3. SMS Usage and assistance for appointments in 50 - 63 yo patients

SMS and MMS messa-
ges as well as phone calls
are technologies that can
improve assistance for
appointments and  act
as support tools for fo-
llowing-up on patients.

The overall costs of sending
messages compensate the
costs of lost appointments.

Discussion

This study found evidence that SMS and MMS messages as well as phone calls are
technologies that can improve assistance for appointments and act as support tools
for following-up on patients. In the meta-analysis done by Gurol et al. the use of SMS
messages against its non-usage had a RR of 1,10 (Cl 95 %: 1,03 a 1,17) (12); Whi-
le these findings are statistically significant, from a practical perspective they are
not very compelling. Likewise, when analyzing studies by age groups, relative risk
values do not show any important differences, it's highest value shows an improve-
ment of appointment adherence 1,11 times higher compared to not sending SMS
messages in the younger group and 1,1 times higher in the 50 — 63-year-old group.
This data is consistent with the numbers reported by Boksmati et al. (16) who didn't
find significant differences among age groups, message sending times or specific
medical specialties.

Several studies have found evidence that younger people have higher rates of non-
assistance to health services, as well as a greater command over new technologies
compared to seniors; therefore, the use of reminders via SMS and MMS messages and
e-mails could be more beneficial to this age group (13,22).

According to information provided by the different reviewed studies, there is evidence
that all evaluated technologies have value in reducing non-assistance for appointments,
for which they constitute useful tools in the implementation and improvement of service
provision of health care systems which are highly effected by user non-assistance.

The meta-analysis did not find differences in the effectiveness of using SMS messa-
ges between young people and adults; however, the studies included did not account
for morbimortality among different age groups; hence it is relevant that future re-
search studies should examine if the burden of disease between different life cycles is
a condition that could affect appointment adherence.

Studies in which cost-effectiveness of SMS messaging is compared show that this
technology is cost-effective, since the overall costs of sending messages compensate
the costs of lost appointments (14,20). Other studies show similar effects; however,
they report that the cost of text messages is lower than the cost of phone calls (23,24).

A review that included 38 systematic reviews on the effectiveness of interventions
to improve adherence to medical treatment, concluded that interventions based on
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The use of SMS reminders
shows a positive impact for
the assistance to medical
appointments.

reminders sent through post mail and phone messages successfully improve adhe-
rence, and could even be consider some of the most cost-effective options of all (25).

In a controlled clinical trial about phone reminders to teenagers, it was found that
this significantly lowered (p= 0,03) non-assistance rates from 20% to 8% (5). Ano-
ther review, whose objective was to compare the efficacy and cost-effectiveness of
several reminder systems as to lower non-assistance from ambulatory patients, it
was found that the lowest reduction of non-assistance was obtained from making
phone calls, followed by SMS messages and post mail. Cost analysis suggest that
SMS messages are better in terms of cost-effectiveness, but that their applicability
is limited when compared to phone calls and post mail (13).

The Hasvol et al. review (8) reports a 39% improvement in the rate of appointment
assistance when manual reminders are employed against a 29% improvement for
automated reminders. The studies evaluated in this review show that the average
cost of SMS messages is €0,14 and the average cost of automated calls is €0,%90.
Nonetheless, regardless of the type of reminder, the average cost per patient was
€0,41, much lower than the cost of a lost appointment.

The studies included do not report information neither on the clinical reasons behind
the assistance for medical appointments, nor on the type of assistance visit - meaning
if it's a first-time or a follow-up visit. In order to maximize the value of these interven-
tions, it is necessary that these data is reported, since they could be decisive in the
definition of non-adherence.

Also, no studies done on people over 63 years of age were observed, which is one
of the age groups that uses health services the most. It is important to carry out
intervention studies within this group of people, to determine the effectiveness of
reminders for the adherence to medical appointments.

Furthermore, it is necessary to identify more studies based on the economic and
social contexts of Latin American and developing countries in order to recognize if
the use reminders improved assistance and visits to healthcare appointments, con-
sidering that issues like beliefs, attitudes and social practices can affect positive or
negatively the use of technologies.

The present study is the first of its kind using the review of reviews methodology, com-
piling every systematic reviews that has, up till this date, evaluated the effectiveness of
reminders in the adherence to medical appointments. Additionally, a meta-analysis of
the included studies was performed. These two aspects are considered to be the main
strengths of the study.

One of the limitations found was the non-usage of some strategy to identify relevant
information in grey literature.

Based on the global results of the reviews we can conclude that the use of SMS remin-
ders shows a positive impact for the assistance to medical appointments. However,
while reviewing the impact by age groups no differences were found.
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