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Use of short message service reminders to improve
attendance at an internal medicine outpatient clinic

in Saudi Arabia: a randomized controlled trial
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ABSTRACT Non-attendance at outpatient appointments is a major problem. This study aimed to evaluate the efficacy
of sending short message service (SMS) reminders to patients’ mobile phones in reducing non-attendance at scheduled
appointments. A randomized clinical trial was conducted in 2011 in an internal medicine outpatient clinic at a hospital
in Eastern Province, Saudi Arabia. Eligible patients (n = 502) were randomly allocated to receive an SMS reminder of
their appointment (intervention group) or no reminder (control group). The non-attendance rate was significantly
lower in the reminder group (26.3%) than the non-reminder group (39.8%). In multivariate logistic regression, age,
sex and nationality did not affect attendance rates but having their first contact with the hospital (OR = 7.40) and not
receiving an SMS reminder (OR = 0.56) were significant factors in non-attendance. All patients surveyed about their
perceptions of the SMS reminder (n = 76) reported they would like to continue to receive SMS reminders in the future.

Utilisation de rappels par minimessages afin d'améliorer l'assiduité des patients dans un service de
consultations externes en médecine interne en Arabie saoudite : essai controlé randomisé

RESUME La non-présentation des patients aux rendez-vous de consultations externes constitue un probléeme
majeur. La présente étude visait a évaluer I'efficacité de I'envoi de rappels par minimessages (SMS) sur les téléphones
portables des patients afin de réduire le nombre de rendez-vous non honorés. Un essai clinique randomisé a été
mené en 2011 dans un service de consultations externes de médecine interne au sein d'un hopital de la province
orientale d’Arabie saoudite. Les patients éligibles (n=502) ont été aléatoirement répartis dans le groupe recevant
un rappel de leur rendez-vous par SMS (groupe bénéficiant de l'intervention) ou dans le groupe ne recevant pas de
rappel (groupe témoin). Le taux de non-présentation aux rendez-vous était significativement inférieur dans le groupe
ayant bénéficié de l'intervention (26,3 %) par rapport au groupe n'ayant pas recu de rappel (39,8 %). A l'analyse de
régression logistique multivariée, I'age, le sexe et la nationalité n'influaient pas sur les taux de non-présentation. En
revanche, prendre rendez-vous pour la premiere fois avec I'hopital (OR =7,40) et le fait de ne pas recevoir de rappel
par SMS (OR = 0,56) étaient des facteurs importants favorisant une non-présentation. Tous les patients interrogés
pour I'enquéte sur leur perception du rappel par SMS (n=76) ont indiqué qu'ils souhaitaient continuer a recevoir des
rappels de leur rendez-vous par SMS a |'avenir.
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Introduction

Non-attendance at outpatient clinic
appointments is a worldwide problem
that affects the efhiciency of health-care
delivery systems and results in poorer
outcomes and loss of continuity of care
for patients [1], in addition to creating
a cycle of ever-lengthening waiting lists
[2-6]. While non-attendance may be
due to transport difficulties, conflict with
other appointments or family responsi-
bilities [7-10], patients cite forgetful-
ness as the most important reason for
non-attendance [8], as demonstrated
by the success of reminders in improv-
ing patient attendance [11]. Many
methods to remind patients about
their appointments have been studied,
including personal phone calls, auto-
mated phone calls and mailed letters
[11-14].But, despite their effectiveness,
these methods have their limitations.
For example, telephone reminders are
costly and repeated calls may be needed
to reach the patient [15,16].

Mobile phones using the short
message service (SMS) are now com-
monplace in both developed and de-
veloping countries. Saudi Arabia is one
of the fastest growing markets for mo-
bile phone use in the Middle East, with
a penetration rate standing at 198%
[17]. Mobile phone messages have
the advantage of being convenient,
inexpensive and able to reach to the
intended person immediately [18].
These characteristics allow the tech-
nology to be widely used for health
information transfer and efhicient and
effective delivery of health-care ser-
vices [19]. Mobile phone messages
have been used to improve patient
compliance with medications (e.g.
improve adherence to asthma treat-
ment [20]), improve follow-up of psy-
chiatric patients (e.g. schizophrenia
patients benefiting from text messages
[21]) and in health promotion (e.g.
to improve sunscreen use [22] and
smoking cessation [23]). Reminders
have also been shown to be effective

in many settings, including emergency
departments, primary care and pulmo-
nary clinics [11,24,25].

Over the past few years there have
been several studies (observational
and interventional) that showed con-
sistent success of SMS reminders in
reducingappointment non-attendance.
However, most of these studies were
conducted in countries other than
Saudi Arabia. A recent observational
study (historical cohort) conducted
in Saudi Arabia was the first to report
the effectiveness of text messaging in
reducing the non-attendance rate in
hospital outpatient clinics [26]. How-
ever, similar to other observational
studies the results may have been bi-
ased by other non-controlled factors.
In a previous study we demonstrated
that the effectiveness of text messaging
reminders varies according to the type
of outpatient clinic[27]. In this article
we present the results of a randomized
controlled trial (RCT) to evaluate
whether SMS reminders can reduce
the non-attendance rate in a hospital
internal medicine outpatient clinic.
Secondary aims were to assess patient
perceptions about receiving reminder
messages and to explore factors related
to non-attendance.

Study design and setting

This was a RCT conducted at the inter-
nal medicine outpatient clinic ata major
teaching hospital in Eastern Province of
Saudi Arabia during the period 5 April
to 4 July 2011. The internal medicine
clinic was selected because it was known
to have the highest patient volume with
the longest waiting times for outpatient
appointments. The services provided in
outpatient clinics in the hospital are free
of charge.

This study was approved by the
institutional board review of the hos-
pital. Patient approval was not sought
because patients provide their phone
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number at registration with the un-
derstanding that the hospital may use
the number as a contact source for the
patient.

Sample

For a 2-arm RCT, a sample of 151
per group was required to be able to
detecta 15% reduction due to an SMS
reminder with a power of 80% and a =
5%. Fora power of 90%, 198 per group
were needed. However, we were able
to include a larger number of patients
in the study.

All patients whose mobile number
were documented in the hospital elec-
tronic database and were due to attend
an appointment at the internal medi-
cine outpatient clinic during the fol-
lowing week were eligible for the study.
Because the SMS reminder messages
were sent in Arabic, non-Arabic speak-
ing patients were excluded from the
study (about 10% of the study popula-
tion). Patients younger than 18 years
old were also excluded. Each week
a list of patients with appointments
for the following week was retrieved
from the hospital electronic database.
A random sample of 20 patients was
selected from the list on each day of
the week. Using computer-generated
random numbers, these 20 patient
appointments were then randomly
allocated to receive a reminder text
message or not to receive such a re-
minder (10 appointments per group).
This process continued over the study
period until the required sample size
was collected.

Intervention

A standard text message reminder
was sent manually to the intervention
group using one of the mobile phone
service providers in Saudi Arabia 48
hours before the scheduled appoint-
ment. It started with a greeting at the
beginning of the message followed by
areminder of the date, clinic name and
the hospital name. The text message
did not include the patient’s name.




Og_padl Ul

gf"‘“&‘ sdal

Data collection

Other data collected from the electronic
database included: patient’s age, sex,
nationality, type of visit (first contact
or previous contact with the hospital)
and whether the patient attended the
scheduled appointment (show or no-
show). The sequence of the randomiza-
tion was concealed from the individual
who provided the appointment list. The
statistician was also blinded to the pa-
tient group.

Within 1 week after the appoint-
ment, we conducted a telephone survey
ofagroup of participantsin the interven-
tion group regarding their perceptions
toward the SMS reminder. A random
sample of 100 patients was selected
from the intervention group and con-
tacted for phone interview using the
phone number used during the study
to send the SMS reminder. A research
assistant was trained and provided with
the questionnaire to conduct the phone
interview.

Statistical analysis

The statistical analysis was performed
using Stata, version 11. The primary
outcome for the study was non-attend-
ance rate. Patients were considered
non-attenders if they were registered
in the electronic system as no-show
for their scheduled appointment. The
non-attendance status was calculated
based on intention-to-treat analysis.
The non-attendance rate in the SMS-
reminder group was compared with
that in the non-reminder group using
the chi-squared test. To control for
confounding factors, multivariate lo-
gistic regression was conducted with
attendance status as the dependent vari-
able (yes/no) and SMS reminder (yes/
no) as the main exposure factor. Other
factors controlled for in the model
included patient’s age, nationality
(Saudi/Arab non-Saudi), type of visit
(first contact/had previous contact).
For the odds ratio (OR) calculation,
the non-reminder group was used as
the reference group. The OR and 95%

confidence intervals (CI) are presented.
P-values < 0.0S were considered to be
statistically significant. The multivariate
logistic regression would also allow for
hypothesis generation regarding types
of patients more likely to not attend
their appointment.

Baseline characteristics

All included patients completed
the study and the final analysis was
performed on 502 patients, 251 per
group. The baseline characteristics of
the 2 groups are presented in Table 1.
Comparison between groups shows
adequate randomization, with equal
distribution of group characteristics
at baseline. The mean age was 52.5
(SD 14.5) years and a majority of the
study population were Saudi nationals
(90.8%).

Non-attendance rate (primary
outcome)

The non-attendance rate for the control
group (39.8%) was significantly higher
than for the SMS-reminder group
(26.3%) based on a 2-sample test of
proportion (P = 0.001). Multivariate
logistic regression analysis showed that

patients who received SMS reminders
were 44% less likely to miss their ap-
pointment compared with those who
did not receive SMS reminder (OR =
0.56, 95% CI: 0.38-0.82, P = 0.001)
(Table2).

Using number needed to treat cal-
culation, for every 7 SMS reminders
sent, 1 additional patient showed up for
the appointment due to the reminder
message. There was no evidence of in-
teraction between receiving an SMS
reminder and patient characteristics.

Factors associated with non-
attendance

The non-attendance rate was much
higher among patients who had their
first visit compared with those who had
had prior contact with the hospital (OR
=74;95% CI: 320-17.1, P = 0,001).
Nevertheless, the SMS reminder was
similarly effective in reducing the non-
attendance rate in these 2 groups of pa-
tients. Patients’ age, sex and nationality
were not associated with an increased
risk of non-attendance (Table 2).

Patients’ perceptions of SMS
reminders

Out of the 251 patients who were sent
an SMS reminder, we attempted to
contact 100 patients. Of these 100

Table 1 Baseline characteristics of patients in the intervention (SMS appointment
reminder) and control (no SMS reminder) groups

Variable SMS reminder
No Yes
(n=251) (n =251)
No. % No. %
Nationality
Saudi 222 88.5 234 93.2 0.06
Non-Saudi 29 11.6 17 6.8
Sex
Female 146 58.2 143 570 0.79
Male 105 41.8 108 43.0
Visit type
Previous contact with hospital 228 90.8 238 94.8 0.08
First contact with hospital 23 9.2 13 5.2
Mean age (SD) years 53.0(13.3) 52.0 (15.6) 0.45

SMS = short message system; SD = standard deviation.
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Table 2 Multivariate logistic regression of the effect of SMS appointment reminders and patient characteristics on risk of

non-attendance at appointments

(0]} 95% ClI

P-value

Variable
No.

SMS reminder

No 151

Yes 185
Age (vears)

<40 58

40-49 8l

5059 92

>60 104
Nationality

Non-Saudi 22

Saudi 314
Visit type

Previous contact with hospital 325

First contact with hospital 1
Sex

Female 189

Male 147

Attenders Non-attenders
% No. %
60.2 100 39.8
73.3 66 26.3
69.1 26 31.0
52.6 73 474
754 30 24.6
73.8 37 26.2
47.8 24 52.2
68.9 142 311
69.6 142 30.4
314 24 68.6
65.4 100 34.6
69.0 66 31.0

1 - -

0.58 0.40-0.88 0.009
1 _ _
1.59 0.88-2.85 0.12
0.69 0.37-1.30 0.26
0.68 0.37-1.25 0.22

1 _ -
0.56 0.29-1.08 0.09
4.3 110-9.48 <0.001
1 _ _
0.79 0.47-2.57 0.82

SMS = short message system; OR = odds ratio; Cl = confidence interval.

patients, 76 were successfully reached
and were surveyed over the phone.
Table 3 presents the response to the
main questions; 7S out of 76 patients
(99%) had read the message and 74
(97%) found the message was clear.
More than three-quarters (59, 77%)
agreed that the SMS was useful to
remind them about the appointment.
All respondents (100%) reported they
would like to continue to receive SMS
reminders in the future and recom-
mended providing the SMS reminders
to others.

Discussion

This study demonstrated that SMS
reminders to patients’ mobile phone

were effective in reducing the non-
attendance rate among patients with
internal medicine outpatient clinic
appointments compared with those
who were not send a reminder. This
SMS reminder effect was consistent
irrespective of patients’ sex, national-
ity or type of visit, as evidenced by the
multivariate regression and lack of a
significant interaction between having

Table 3 Perceptions and satisfaction with SMS appointment reminders among

Item

Did you read the message?

Was the message received clear enough?

patients who stated they received the reminder

No of patients % agreeing

Do SMS messages help you remember your

appointment?

Do you support keeping the SMS message
reminder service?

(n=76)
75 99
74 97
59 77
76 100

SMS = short message system.

an SMS reminder and these factors on
attendance rate.

The results of our study were in
line with other RCTs that examined
the effect of SMS reminders on non-
attendance in outpatient clinics. In a
meta-analysis of 8 RCT studies, the
summary OR was 1.48 (95% CI: 1.33~
1.72) compared with 1.78 in our study
(95% CI: 1.23-2.63) [28]. The effect in
these combined studies was similar in
both primary health care and hospital
outpatient clinics [2].

In a pre- and post-observational
study, Altuwaijri et al. showed that
integrating the SMS reminders with
the electronic medical records reduced
non-attendance rates in 16 outpatient
clinics in the Saudi National Guard
hospital by 4.1% [26]. Their reduction
in non-attendance attributed to SMS
reminders was much lower than the
reduction in our study. This variation
could be because of the difference
between the sociodemographic char-
acteristics of the 2 study populations.
Another possibility is that their study
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included clinics with different special-
ties including obstetrics and gynaecol-
ogy. These clinics have patients who
may behave differently towards their
appointments and in their response to
SMS reminders compared with patients
with appointments at internal medicine
clinics.

Other methods of reminding pa-
tients about their appointments were
also shown to be effective. A meta-anal-
ysis of 23 interventional studies dem-
onstrated that mailed and telephone
reminders were consistently effective
in reducing non-attendance rates [29].
Using computer-generated postcard
reminders, Quattlebaum et al. achieved
about 48% reduction in non-attendance
[30]. Most of the studies that compared
both SMS and phone reminders (auto-
mated and personal) found that there
was no significant difference in the ef-
fectiveness between these 2 methods,
with SMS reminders being more cost-
effective. SMS messaging is cheaper
than telephone calls with regard to staff
costs and telephone company fees. Fur-
thermore, the information technology
(IT) infrastructure for SMS messag-
ing already exists in most hospital IT
systems, including our study hospital,
where the software for sending auto-
mated text messages can be integrated
with existing electronic health records
and administrative hospital systems.
The system could also be automated to
collect patients” mobile phone numbers
provided at the time the appointment is
booked. Furthermore, the system could
be automated to send the reminder
message at a pre-specified time before
the appointment with almost no labour
cost. Once the system is set up, the cost
of running it grows little as the number
of messages increases. It is also possible
to negotiate with the telecommunica-
tion companies to reduce the unit cost
with the increase in the volume of SMS
messages sent.

Multivariate analysis of factors asso-
ciated with non-attendance in this study
found that age was not associated with

rates of non-attendance. This disagrees
with the results of other studies show-
ing that older people were significantly
less likely to be non-attenders [31,32].
Although older individuals have more
health problems and are more likely to
be aware of their own health needs [32],
other factors may preclude patients
from attending their appointments,
even for older people who may have
greater needs. In a study by Lacy et al. 3
reasons were cited by patients as to why
they do not show up for their appoint-
ments: emotional barriers; perceived
disrespect for the patient’s beliefs and
time by the health care system; and
lack of understanding of the scheduling
system [10]. Our study did not address
whether any of these factors may have
contributed to the similar attendance
rates among older and younger patients.
Our study also found that patients
whose appointment was the first con-
tact with the hospital had the highest
risk of not attending their appointment,
a finding which was in line with some
studies [32], but in disagreement with
others [31,33]. In our study follow-up
patients were probably more comfort-
able with the system and more con-
nected with the provider and therefore
more likely to attend their appointment
to maintain continuity of care [32].

The positive perceptions of patients
in our study regarding SMS remind-
ers were consistent with other studies
[34-38]. One study reported that 98%
of patients with mobile phones were
willing to receive routine mobile phone
text message reminders of their outpa-
tient appointment [37]. In the study by
O’Connor et al. SMS messaging was
found to be the most preferred method
of appointment reminder by 47% of
the patients and telephone calls by 26%
[38]. They also found that more than
94% were agreeable to receiving their
reminder on any day or time of day,
including holidays.

Our study had some limitations.
First, this was a single hospital study,
which limits the generalizability of our

results. Similarly, our results may be
applicable only to patients attending in-
ternal medicine outpatient clinics; other
specialties may have different degree of
effectiveness of reminders on patient
attendance rate. In a study by Downer
et al. the reduction in non-attendance
rates with the use of SMS reminders
ranged from 3% to 27%, with remind-
ers having the lowest effectiveness in
surgical departments [39]. Secondly,
we did not confirm if all patients in the
intervention group had received the
SMS reminder. However, assuming
that all these patients failed to attend
their appointment, our results would be
an underestimate of the effectiveness of
the SMS reminders. Thirdly, this study
did not examine the effectiveness of
SMS reminders on patients with a his-
tory of repeated failure to attend their
appointments. In a RCT that focused
on patients with history of repeated
non-attendance, the authors did not
detect a significant reduction in non-
attendance rate as a result of texting
appointment reminders to this group
of patients [40] and it is possible that
this group of patients needs a different
method than SMS reminders. Fourthly,
we did not ascertain the reason for
the clinic visit and it is important to
note that clinical presentation could
affect the priority placed by patients
on the need for keeping an appoint-
ment. Fifthly, this study included only
Arabic-speaking patients and these
patients represent a small percentage
of patients using the clinic. However,
it is expected that non-Arabic speak-
ing patients would show similar results,
and converting the messages to other
languages can be easily done. Several
studies conducted in other countries
consistently indicated the effectiveness
of SMS reminders [41-43]. Finally,
our study did not examine the effect
of timing of the reminder before the
appointment on the attendance rate. In
a systematic review of 1S studies, none
of the studies found any strong effect
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on non-attendance rate with reminders
timed to between 1 day and 1 week
before the appointment [44].

Future research needs to look at
the effectiveness of the SMS remind-
ers in different populations and dif-
ferent environments. Effectiveness in
older patients is particularly needed
given their greater need for health-care
appointments and their less familiarity
with SMS messages. Effectiveness of
direct phone calls or other reminder

methods for this group should be

examined. The economic analysis
of SMS reminders is also an impor-
tant area of research. RCTs on the
effectiveness of SMS reminders also
need to be extended to other types of
outpatient clinics and other types of
providers.

Conclusion

This study provided evidence that SMS

reminders were effective in reducing

the non-attendance rate at internal

La Revue de Santé de la Méditerranée orientale

medicine outpatient clinic appoint-
ments in a major Saudi hospital. The
success of the SMS reminders was ef-
fective irrespective of patients’ age, sex
or type of visit. Patients who received
SMS reminders were satisfied with the
reminder and recommended ofhcial
implementation of this service.
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