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must wait for an appointment booking.
The major reason for failure to attend

appears to be patients forgetting their
appointments.1,2 Many methods of remind-
ing patients of appointments have been
studied in a variety of clinical settings, most
commonly letters,3-6 personalised phone
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ABSTRACT

Objective:  To evaluate the effect of appointment reminders sent as short message 
service (SMS) text messages to patients’ mobile telephones on attendance at outpatient 
clinics.
Design:  Cohort study with historical control.
Setting:  Royal Children’s Hospital, Melbourne, Victoria.
Patients:  Patients who gave a mobile telephone contact number and were scheduled 
to attend any of five outpatient clinics (dermatology, gastroenterology, general 

icine, paediatric dentistry and plastic surgery) in September (trial group) or August 
rol group), 2004.
 outcome measures:  Failure to attend (FTA) rate compared between the group 
a reminder and those who were not.
lts:  2151 patients were scheduled to attend a clinic in September; 1382 of these 
%) gave a mobile telephone contact number and were sent an SMS reminder (trial 
p). Corresponding numbers in the control group were 2276 scheduled to attend 

and 1482 (65.1%) who gave a mobile telephone number. The FTA rate for individual 
clinics was 12%–16% for the trial group, and 19%–39% for the control group. Overall FTA 
rate was significantly lower in the trial group than in the control group (14.2% v 23.4%; 
P < 0.001).
Conclusions:  The observed reduction in failure to attend rate was in line with that found 
using traditional reminder methods. The ease with which large numbers of messages 
can be customised and sent by SMS text messaging, along with its availability and 
comparatively low cost, suggest it may be a suitable means of improving patient 
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attendance.
ati
tie
imP
 ent failure to attend hospital outpa-

nt appointments has a significant
pact on the ability of hospitals to

provide efficient and effective outpatient
services. Not only does a high failure to
attend (FTA) rate result in suboptimal utili-
sation of clinical and administrative staff, it
also reduces revenue opportunities and
extends the period of time that patients

calls,1,5-9 automated phone calls4,5 and
awareness campaigns.2 Most studies have
shown a reduction in FTA rate, regardless of
the reminder technique used.10

Little has been published on the use of
short message service (SMS) text messaging
to send appointment reminders to patients’
mobile telephones. This emerging technol-
ogy has many advantages. Mobile telephone
saturation levels are very high in Australia,
with 16.5 million mobile telephone services
in operation at 30 June 2004.11 SMS text
messaging is a popular method of communi-
cation: 5 billion SMS messages were sent in
Australia in 2003–04, a 28% increase on the
previous year.11 SMS messaging software
allows large batches of tailored text mes-
sages to be sent at once, minimising labour
costs. All mobile telephones have the ability
to accept these messages.

We assessed the effectiveness of appoint-
ment reminders sent as SMS text messages
to patients’ mobile telephones as a means of
reducing FTA rates at outpatient clinics in
our hospital.

METHODS
The study took place at The Royal Children’s
Hospital in Melbourne, Victoria. This 250-
bed teaching hospital provides health serv-
ices to children and adolescents.

The study was approved by the hospital’s
outpatient advisory committee and chief
executive officer. Approval was not sought
from the hospital ethics committee as it was
existing and accepted practice in the hospi-
tal to contact patients to remind them of
future hospital appointments, and patients
or their carers had provided contact mobile
telephone numbers on registration with the
hospital.

Patients
Five outpatient clinics (dermatology, gastro-
enterology, general medicine, paediatric den-
tistry and plastic surgery) were selected for
the trial based on their large patient volume
and relatively high long-term FTA rates.

All patients who were scheduled to attend
these clinics in September 2004 and had
provided a contact mobile telephone

number were sent an SMS reminder. A
historic control group was chosen, compris-
ing all patients who had scheduled appoint-
ments in these clinics in the previous
month, August 2004, and had a mobile
telephone number registered in the hospi-
tal’s database.

Reminder messages
Information for the reminder messages was
extracted from the hospital’s outpatient
clinic scheduling system and loaded into a
database (Access 2000, Microsoft, Red-
mond, Wash, USA). A query was then run
on the database to select, for each outpatient
appointment, the patient’s mobile telephone
number, the clinic name and contact tele-
phone number, and the day, date and time
of the appointment.

These data were uploaded into the Telstra
mobile online SMS business system (Box 1),
which inserted them into a standard mes-
sage template of up to 160 characters. The
message was designed to maintain patient
confidentiality and did not include informa-
tion that could link the clinic appointment
to the patient. 
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It read: “Reminder: [clinic name] clinic
appointment at Royal Children’s Hospital on
[day] [date] at [time]. Please call [telephone
number] ONLY if you cannot attend.”

Messages were sent 3 working days before
the appointment date. This lead time was
chosen as a shorter lead time, while greatly
reducing the possibility of patients forget-
ting their appointments, also reduces the
potential to reallocate cancelled appoint-
ments.1,7,9 A longer lead time (5–10 days)
increases the possibility of patients forget-
ting the appointment again after the
reminder.

The SMS system sent a single batch of
reminder messages daily to a single mobile
telephone number for each patient. If the
patient had given more than one mobile
number, the message was sent to the pre-
ferred number given.

Data analysis
At the end of the month, patient attendance
data were extracted from the outpatient
scheduling system, and the FTA rate of the
patients sent the SMS reminder was com-
pared with that of the historical control group.

Two-sample proportion tests were per-
formed using Stata 8.2 for Windows statisti-
cal analysis software (Stata Corp, College
Station, Tex, USA) to compare the propor-
tion of patients attending between the trial
and control groups.

RESULTS
Of the 2151 patients with a scheduled
outpatient appointment in September 2004,

1382 (64.2%) gave a mobile telephone con-
tact number and were sent an SMS
reminder. Of these, 1186 (85.8%) attended
the scheduled appointment (FTA rate,
14.2%). Of the 2276 patients with a sched-
uled outpatient appointment in August
2004, 1482 (65.1%) gave a mobile tele-
phone contact number; of these, 1135
attended the appointment (FTA rate,
23.4%).

FTA rates for individual outpatient clinics
are shown in Box 2. Rates were lower for
patients sent an SMS reminder than for the
control group in all five clinics. The absolute
difference in FTA rate ranged from 3 to 27
percentage points, with the total FTA rate
falling from 23.4% to 14.2%. This reduction
represents 127 outpatient appointments
which otherwise would not have been kept.

A two-sample proportion test showed
that FTA rates differed significantly between
patients sent an SMS reminder and the
control group (z = 4.25; P < 0.001). There
was no statistically significant difference
between the FTA rate for people with and
without a mobile telephone contact number
in the 3 months before the trial (z = −0.65;
P = 0.52).

Staff time required to send the SMS mes-
sage was less than 5 minutes per day. This
time would be essentially eliminated by a
system that automatically generated a mes-
sage for each appointment made. Cost of the
online SMS product is based on the volume
of messages sent. If the service provider had
charged, cost would have been 25 cents per
message, totalling $345.50 for the month.

DISCUSSION
Our study demonstrated that sending
appointment reminders in SMS text mes-
sage format to the mobile telephones of
patients or their carers is an efficient and
effective means of improving attendance at
outpatient clinic appointments. We found
that the FTA rate in our hospital’s out-
patient clinics was significantly lower in a
group sent an SMS text reminder compared
with a similar group not sent a reminder
(14.2% v 23.4%).

Other appointment reminder studies
using manual and automated telephone calls
and posted letters have found reductions in
FTA rates ranging from 6% to 19%.1,5,7-9

Our reduction in FTA rate was in line with
that observed using these traditional
reminder methods, suggesting that SMS
messaging is at least the equivalent of these
techniques.

2 Failure to attend rates compared between patients who were sent an SMS 
reminder (September 2004) and a historical control group (August 2004)*

No SMS reminder 
(Aug 2004)

SMS reminder sent 
(Sep 2004)

FTA rate 
reduction Clinic Total FTA Total FTA

Dermatology 219 44 (20%) 213 32 (15%) 5%

Gastroenterology 245 96 (39%) 257 31 (12%) 27%

General medicine 669 141 (21%) 579 88 (15%) 6%

Paediatric dentistry 185 35 (19%) 197 23 (12%) 7%

Plastic surgery 164 31 (19%) 136 22 (16%) 3%

Total 1482 347 (23.4%) 1382 196 (14.2%) 9%

* Only patients who had a mobile telephone contact number were included in the study. 
SMS = short message service. FTA = failure to attend.   ◆

1 Telstra mobile online SMS business system interface
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Use of SMS technology appears not to
have been widely investigated as a means of
improving patient attendance at scheduled
appointments. A PubMed search identifed
two articles that described use of SMS mes-
saging for this purpose,12,13 but no articles
examining its effectiveness or comparing it
to other reminder techniques. SMS text mes-
saging has the advantage of requiring signif-
icantly fewer staff resources. The ease with
which large numbers of messages can be
customised and sent using this technology,
and its availability and low cost, suggest it
may be a suitable means of improving
patient attendance in a variety of clinical
settings.

A limitation of the study was the use of a
historical control group, raising the possibil-
ity that the observed difference in FTA rates
was due to monthly variation. However, in
the 12 months before the study, monthly
FTA rates in the clinics ranged from 22% to
28%, with the lowest rate observed in Feb-
ruary and the highest in December and
January. Historically, there is very little dif-
ference in FTA rates between August and
September. Therefore, it is unlikely that the
observed difference was due to monthly
variation. Nevertheless, we intend to repeat
this study over a longer period to reduce the
effect of monthly fluctuations.

In addition, although we were able to
identify whether SMS messages were suc-
cessfully transmitted, we did not know
whether they were received by the correct
recipients. A major reason for omitting
patient details from the message was con-
cern that the mobile telephone contact
number might be incorrect or, if correct,
that it might not be the patient or carer who
received the message. Other authors have
identified outdated telephone numbers as a
problem for reminder studies.8 Also, we did
not monitor the number of patients who
telephoned the hospital in response to the
reminder message. This would have enabled
us to gauge how well the message was
understood and its effectiveness in prompt-
ing patients to advise of their inability to
attend.

SMS text messages have some disadvan-
tages as a means of communicating with
patients. For example, use of this emerging
technology disadvantages those who do not
have a mobile telephone. While the uptake
of mobile telephone services in the general
community in Australia is very high and
rapidly increasing, a proportion of patients
will not have access to this technology.
Indeed, 36% of our September patients did
not give a mobile telephone contact number.

Further technological developments that
allow SMS text messages to be converted to
voice and delivered to landline telephones
would greatly improve the reach of this
reminder technique.

The economic analysis of SMS text mes-
saging to remind patients of their outpatient
appointments is an important area of
research which we are currently undertak-
ing. We plan to extend the trial of SMS
reminders to all outpatient clinics in our
hospital. Other areas of potential research
include the use of SMS text messaging to
gauge patient satisfaction with clinical serv-
ices, to remind patients to take or refrain
from taking specific drugs, to arrange inves-
tigations, and to improve communication
with non-English speaking or hearing-
impaired patients.
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