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Sammanfattning 
Sjukvårdsgivare möts av stora kostnader då operationssalar inte används på grund av att 
patienter (1) inte avbokar i tid för att tillåta att en annan patient tar deras platser eller (2) inte är 
i tillräckligt bra tillstånd för att bli opererad på grund av ett misslyckande att följa de 
preoperativa instruktionerna ordentligt. Detta examensarbete har som mål att undersöka om 
SMSpåminnelser kan användas för att minska antalet operationer som avbokas på detta vis. 
Patienter från de kirurgiska, urologiska och ortopediska klinikerna på ett sjukhus i Stockholm 
placerades i en av tre grupper; (1) en grupp som inte mottog SMSpåminnelser, (2) en grupp 
som mottog en ”kort påminnelse”, (3) och en grupp som mottog en ”lång” påminnelse. En 
enkätstudie utfördes för att kunna avgöra om patienter ansåg att påminnelserna påverkade 
dem eller inte. Studien antyder att påminnelser inte fungerar som ett sätt att minska antalet 
avbokningar med kort varsel eftersom det avbokningar eventuellt inte beror på minnet. Istället 
är det möjligt att ångest har en större påverkan än förväntat. Fler studier borde utföras för att 
kunna bekräfta denna hypotes. 
 
 

Abstract 
Health care providers face large costs in terms of operating rooms not being utilized due to 
patients (1) not canceling enough in advance to allow a different patient to be scheduled or (2) 
not being in a good enough condition to be operated on due to failure to follow preoperative 
instructions properly. This degree project aims to see if SMS text reminders can be used to 
lower the number of surgeries canceled in this manner. Patients of the surgical, urological 
and orthodontic clinics at a hospital in Stockholm were placed into one of three groups; (1) a 
group that did not receive a text message reminder, (2) a group that received a "short" 
reminder, (3) and a group that received a "long" reminder. A survey was also conducted to 
determine what the patients thought of the reminders and whether they believed it influenced 
them or not. The study suggests that reminders do not work as a method to decrease the 
short notice cancellation rate as it may not be a poor memory that causes the patient to 
cancel. Instead, anxiety might have a greater impact than expected. Further studies should be 
conducted in order to confirm this hypothesis. 
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ABSTRACT
Health care providers face large costs in terms of oper-
ating rooms not being utilized due to patients (1) not
canceling enough in advance to allow a different patient to
be scheduled or (2) not being in a good enough condition
to be operated on due to failure to follow preoperative
instructions properly. This degree project aims to see if
SMS text reminders can be used to lower the number
of surgeries canceled in this manner. Patients of the
surgical-, urological- and orthodontic clinics at a hospital
in Stockholm were placed into one of three groups; (1)
a group that did not receive a text message reminder,
(2) a group that received a "short" reminder, (3) and a
group that received a "long" reminder. A survey was also
conducted to determine what the patients thought of the
reminders and whether they believed it influenced them
or not.
The study suggests that reminders do not work as a
method to decrease the short notice cancellation rate as
it may not be a poor memory that causes the patient
to cancel. Instead, anxiety might have a greater impact
than expected. Further studies should be conducted in
order to confirm this hypothesis.

Author Keywords
Cancellation, Health care, Reminder, Short notice, SMS,
Surgery, Text message

INTRODUCTION
Whenever a patient cancels on short notice it hinders the
hospital personnel’s ability to find another patient as a
replacement. This leads to wasted resources in the form
of unused operating rooms, equipment and personnel [1]
which lengthens the wait for other patients, and in turn
results in a considerable cost to the health care system [2].
For example, it has been estimated that a surgery room
costs 170 SEK (approximately 21 USD) per minute in
Sweden, which in the Swedish region Skåne is estimated
to cause a 15.7 million SEK (approximately 1.90 million
USD) loss every year through canceled surgeries [3]. It
is, therefore, alarming that such huge costs exist due to
patients failing to cancel their surgeries in time.

In 2014, it was recorded that 12.4% of all planned surgery
in Sweden were canceled, for various reasons (not only
due to the patients’ actions). Other reasons include;
other patients being prioritized, the patient’s needs hav-
ing changed since assessment, and personnel missing [4].
However, over 20% of the canceled surgeries were short
notice cancellations (SNC), which is defined as cancella-
tions where the patient cancels or reschedules the surgery
later than 5 pm the day before the day of operation [4].
Although there has not been extensive research on the
reason why patients cancel their surgeries later than
desired nor on how to prevent it from occurring, there
has been previous research on patients not attending
their doctor’s appointments. Studies have shown that
the main reason patients do not attend (DNA) is due
to them being unable to remember it [5]. Some studies
found that the percentage of canceled surgical procedures
that stem from this reason lies at about 30-50% [2][5].
A large percentage of canceled appointments, therefore,
seem to be preventable by reminding the patient of it.
To combat this issue, several hospitals have introduced
the option of receiving text message reminders regarding
their appointment, which has shown to be successful [6].
However, such text message reminders do not currently
exist for surgeries. Another issue faced by the health care
system is patients not executing preoperative (before a
surgical operation) instructions properly. If the patient
has not followed these instructions, it is up to the doctor
performing the surgery to determine whether the risks
are sufficiently low to allow for surgery or not. For these
reasons SMS text message reminders should be introduced
in order to determine if they not only decrease the DNA
rate of doctor’s appointments but if they can solve the
aforementioned issues as well.



THEORY
This section introduces concepts regarding statistical test
theory which are important to understand in order to
interpret the results.

Statistical test theory

Type I and type II errors
When performing hypothesis testing it is important to
consider type I and type II errors, also known as “false
positives” and “false negatives”, respectively. To be exact,
a type I error is the incorrect rejection of the “null hy-
pothesis”, the hypothesis that is attempted to be rejected.
The opposite of this is the “alternative hypothesis”, the
hypothesis that is attempted to be proven. A type II
error is the false acceptance of the null hypothesis. In-
creasing the sample size makes it less likely that these
errors will occur by making the sample more similar to
the population [7].

Significance test
A significance test determines whether there is a corre-
lation between the variables in the test, or if the results
were caused by chance. This, in turn, makes it possible
to correctly reject the null hypothesis. It is also common
to set the confidence level of the rejection alternatively
as 95% certainty that the null hypothesis is correctly
rejected, or as a 5% chance that the null hypothesis is
incorrectly rejected. The latter is more commonly re-
ferred to as alpha and is written as a decimal instead
of a percentage (e.g. 0.05). In order to determine if the
results are statistically significant, the significance test
determines P, “the probability of obtaining the study
results by chance if the null hypothesis is true”. The
convention is to reject the null hypothesis when the con-
fidence level P is less than 0.05. If P is higher than 0.05,
the null hypothesis should not be rejected due to the
greater possibility that the results are the outcome of
chance [7].

BACKGROUND
This section aims to provide information regarding the
health care industry that will provide a greater under-
standing of this degree project.

Evolution of health care
The trend in the health care industry today is to shift
patients from being inpatients (patients who stay at the
hospital after their procedure) to becoming outpatients
(patients who leave the hospital after the procedure on
the same day), also known as day surgery patients [8].
This is caused by new advances in surgical technology,
analgesia, and anesthetics which allow procedures to be
done less invasive than before, allowing a quicker recovery
[9]. The reasoning behind this change is due to the fact
that outpatient surgeries are less expensive and makes
operating room usage more efficient without impacting
the quality [10][11][12].

Preoperative instructions
Two sets of instructions that are given to all patients
before surgery (through the summon) were identified
by the personnel as the most critical to ensure a safe
procedure: full body disinfection and fasting. Full body
disinfection is performed to reduce the risk for infection
caused by the patient’s skin bacteria. The bacteria is
removed by the use of a liquid soap or shower gel with
a disinfecting effect. The patient must shower twice the
day prior to the day of operation, and twice on the day
of the operation. It is also important that the patient
sleeps with a clean set of clothes, on a bed with newly
washed bed linen, after showering [13].
Fasting is performed in order to avoid pulmonary aspi-
ration; entry of material from the gastrointestinal tract
into the larynx and lower respiratory tract, also known
as having something “go down the wrong pipe” [14].

Anxiety in health care
10% to 30% of patients who are not scheduled for surgery
experience anxiety, which is defined as “fear or nervous-
ness about what might happen” [15][16]. For patients
who are scheduled for surgery, the percentage increases
to between 60% and 80%. The anxiety that stems from
surgery usually begins to be experienced when planning
for it has started. However, the intensity can vary based
on age, gender, previous hospital experience and the pa-
tient’s general ability to cope with stress [16]. Surgery
causes anxiety primarily due to the patient’s lack of
knowledge of what will transpire. Most commonly, it
is the inadequate knowledge of the fasting period and
surgical waiting period, as well as, isolation from a social
environment, fears concerning the inability to awaken
after surgery, loss of control, intraoperative complications
and postoperative fear of pain that cause anxiety [16][17].
The primary reason patients are not aware of what will
take place appears to be that their expectations of the
information they receive from the hospital do not match
the actually received information [18]. Furthermore, stud-
ies show that patients forget between 40% and 80% of
medical information immediately after hearing it [19]. It
also appears that the lack of understanding causes pa-
tients to comply with preoperative instructions as it has
been implied that patients who do not know the purpose
of the preparation are less likely to commit to complete
them [20].
Different methods have been proven to decrease anxi-
ety before surgery. Creating a preoperative education
program, in which a member of the personnel identifies
the patient’s knowledge level, perceptions of surgery, and
ability to understand the offered information have been
helpful in pinpointing which areas to touch upon, for
individual patients, to bring their knowledge of the surgi-
cal process and expectations of the surgical area to an
adequate level. Music therapy has also been found to
help in managing anxiety. Patients who were allowed to
listen to music of their choice for 30 minutes before their
surgery experienced a decrease in anxiety, while a control



group that rested in a quiet room for the same period
experienced an increase in anxiety [17].

RELATED RESEARCH
This section discusses research on messages in the health
care industry that are of relevance of the degree project.

Reminders in health care
Previous solutions that have been found to be successful
in health care include letters [21], post-cards [22] and
both automated [23] and personalized phone calls [24].
However, these methods require a considerable amount
of effort and capital and are, therefore, challenging to
implement as an operational solution by the hospital after
the completion of this degree project. It is, therefore,
desirable to find an inexpensive and easily implementable
solution.
A study that analyzed missed appointments at a sexual
health and HIV clinic before and after the implementa-
tion of SMS text reminders of appointments found that
they were effective in decreasing the number of missed
appointments. They recorded an overall decrease in DNA
rates by 4 percentage units (28% to 24%) and an increase
in cancellation by 4 percentage units (62% to 66%) over-
all [25]. Other studies have proven to be more successful,
such as at follow-ups of primary care, where the atten-
dance increased by 11 percentage units (48% to 59%)
[26].
Another study examined the differences between the us-
age of SMS messages and telephone calls, as reminders
for appointments, and found that they produced similar
results in improving the attendance rate, the main dif-
ference being that SMS messages are more cost effective
[6].

The importance of the message content
One study carried out in the UK examined how different
statements could affect the attendance rate [27]. The
study discovered that if the text message explicitly stated
how much a missed appointment costs for the health care
system, it performed better than the standard reminder,
having a DNA that was 2.7 percentage points lower (8.4%
compared to 11.1%), which would lead to 5,800 fewer can-
celed appointments yearly. Other messages tested were
"easy call", where the telephone number for canceling was
included in the message, "social norms", which stated that
a large majority attend the appointments, "general costs",
where only the concept of costs (due to nonattendance
of the appointment) was presented, "recording", in which
the patient was informed that the hospital keeps record
of the missed appointments, and "empathy", in which the
patient is made to consider that being absent from an
appointment would be burdensome for others [27].

Tailored interventions
Tailored interventions are performed by “developing a
specific, behavior-focused communication based on an
assessment of individual characteristics” [28]. Tailoring

can take the form of mentioning personal information
such as the patient’s name, children or workplace, or by
changing the information based on their demographics,
for example, gender, ethnicity and age [29]. They have
also been found to work in health care, making it easier for
patients to read the information provided with interest,
though it is not as well established as in other practices,
such as marketing. The effects of tailored interventions
have been found to be more effective among lower income
and minorities. It is suggested that the aforementioned
groups benefit more due to a general lack of access to
information compared to others [29].

Determining the research scope
Currently, there are several articles on the attendance
rate of appointments, however, there has not been any ex-
tensive research on the attendance rate, nor cancellation,
of surgeries. Similarly, there has not been any extensive
research on text message reminders for surgeries, nor how
the content can affect the execution of preoperative in-
structions. Due to the degree project examining surgeries
instead of appointments, it is not feasible to state specific
costs in the reminder due to there being a wide range
of surgeries with varying lengths and costs. Due to this,
the reminder will rely on stating the importance of the
desired actions to motivate the patients to act in order
to decrease the amount of short notice cancellations.
The research question is, therefore, “How effective are
SMS text message reminders, that state the importance
of actions, at decreasing short notice cancellations?”.

METHOD
This section describes how the problem was encountered,
the methods used to conduct the intervention and how the
results were analyzed.

Encountering the problem
This thesis was part of a project of an organization with
the aim to improve health care through the use of tech-
nology. It was conceived through a project idea in which
the hospital hosting the thesis sought to improve the
patient information they distribute. The aforementioned
hospital has chosen to be anonymous, as a precaution,
in order to avoid the possibility of sensitive information
being linked to it.
Initially, the gathering of information took place at the
day surgery ward, as it was smaller than the other wards
and was relatively calm, making it a suitable starting
point. An ethnographic study was performed in order to
gain knowledge of the workings of the ward as well as
the hospital in general. However, while interviewing the
patients, it seemed that they, for the most part, did not
have any issues and were content with the information
and treatment they received. The second primary loca-
tion of the ethnographic study was at the office of the
surgical operation planners who are tasked to schedule
the patients for surgery and having contact with them
regarding the matter.



During the study, several conversations were held with
different members of the personnel; these were contex-
tual conversations regarding the patients (which will be
extended upon in the discussion section). After having
these dialogs with them and listening to their reflections
on the topic of patient information, it was decided that
the focus of the study would be shifted to the problems
identified by the personnel, as opposed to the patients,
as they were more vocal about what could be improved.
Through their narratives, it was discovered that the prob-
lem they experienced as most troublesome was canceled
surgeries due to either patients not attending or not
following preoperative instructions.
Additionally, during the literature study, a study was
found in which the researchers examined if the content
of text message reminders affected the attendance rate
of doctor’s appointments. As this solution was intriguing
it was decided that a similar solution should be tested
to ascertain whether or not it could solve the problem of
patient cancellations.

Reminders
The reminders were created together with the hospital’s
surgical operation planners, head nurses, directors of the
department and the unit for communication. The mes-
sages were written in Swedish, but have been translated
into English below:
Short reminder: "Hello and welcome to [name of hospital]
for your planned surgery [date]. If you wish to cancel
or reschedule, contact us as soon as possible at num.
[number]."
Long reminder: "Hello and welcome to [name of hospital]
for your planned surgery [date]. Note: In order for your
surgery to be executed you have to follow the instructions
in the sent out summon.
If you wish to cancel or reschedule, contact us as soon
as possible at num. [number] so we are able to schedule
another patient."
The purpose of the "short" type reminder is to isolate
the effects of introducing a text message reminder as
it otherwise would be difficult to ascertain if the addi-
tional information had any effect. The purpose of the
"long" type reminder is to see if the patients are more
likely to cancel earlier and/or comply with preoperative
instructions if it is explicitly mentioned in the reminder
that they are required to follow the instructions. The
sections that are part of the "long" type reminder, but not
the "short" type reminder are; "Note: In order for your
surgery to be executed you have to follow the instructions
in the sent out summon." and "[...] so we are able to
schedule another patient." . The first section aims to
mention the importance of the preoperative instructions,
the second section aims to elicit the patients’ pro-social
motivation; the willingness to exert energy for someone
else’s benefit. This is typically triggered by recognizing
that others are in need of help [30]. Eliciting this type
of motivation will hopefully make patients cancel earlier,

rather than later, in order to increase the chances of the
hospital being able to operate on another patient.
Participants of the study were patients from the surgical-,
urological- and orthodontic clinics (including both out-
patients and inpatients). Surgical procedures performed
at these clinics include hernias, kidney stone removals,
and stabilization of fractures. The study was conducted
between April 29, 2016, and June 3, 2016. Patients who
had not indicated that they wish to receive text messages
from the hospital were placed in the group that would
not be receiving any reminders, the patients who had
indicated they wanted to receive text messages were ran-
domly placed into either the "short" reminder group or
the "long" reminder group.
The patients were sent reminders seven days before their
procedure, as suggested by the surgical operation plan-
ners, through the messaging service TextLocal which
made it possible to send multiple text messages at once
through a web interface. The list of patients was ac-
cessed the same day as the reminders would be sent, to
ensure that the list was as up-to-date as possible since it
is common to change the day of operation for patients
as patients who are in greater need are routinely placed
before others on the waiting list for surgeries.
The dependent variables in this study are whether or not
the patient canceled, if the cancellation was done "on
short notice" (defined as a cancellation that occurs the
day before or on the day of operation) and whether or
not the patients followed the preoperative instructions.
The independent variable is the group the patients were
placed in. After the patients’ surgical procedure had been
performed the surgery planning system was accessed to
record the status of the dependent variables.
As the study took place in relation to health care, the
ethics of the study have been considered by reviewing the
Declaration of Helsinki; a statement of “ethical principles
for medical research involving human subjects, including
research on identifiable human material and data” devel-
oped by The World Medical Association (WMA). The
declaration is primarily aimed at physicians, however,
WMA encourages others who perform similar research to
follow them as well. The intervention performed in this
degree project follows the principles mainly by ensuring
that the primary purpose of the study is to improve on the
intervention, the risks, burdens, and benefits have been
assessed, and the privacy and information of the subjects
have been protected. However, the study does violate
some of the principals, such as those on informed consent.
Although only participants who have given consent to
receiving text messages were recruited, they were not
directly asked for their permission to be included in this
study. The reasoning behind this was similar to the one in
the study done by Hallsworth et al (2015) who reasoned
that “obtaining consent would introduce burdens to the
patient (larger than the intervention itself); obtaining
informed consent would cause serious practical problems
that would undermine the trial results (particularly for



the control group); and the risk of harm was low, since
the intervention merely consisted of small modifications
to existing routine processes.”. The difference between
this study and theirs being that there has not been a text
message reminder system in place for surgeries, however,
considering that the information provided is similar to
the information given on paper or orally, it can be viewed
as a lesser modification as well.

Telephone interviews
In order to also gather the patients’ opinions and, poten-
tially, confirm that the text itself affected their actions,
semi-structured interviews were held via telephone, as
it was the most straightforward method to come into
contact with the patient after their visit to the hospi-
tal. Patients were chosen at random and were asked
about how the written information (consisting of the
text message, summon and any other information about
their surgery) contributed to their actions regarding the
preparations for surgery and their attendance or lack
thereof.

Analysis
In order to discover the relationship, or lack of a rela-
tionship, between the variables of the study, a logistic
regression model was applied using R 3.3.0. Three anal-
yses were done; both using the reminder group as the
independent variable, with the no reminder group as the
reference group, and gender and age as covariates. The
first regression analysis examined the patient attendance
as the binary dependent variable, the second regression
analysis examined the cancellation, the third examined
the short notice cancellation.

RESULTS
This section will present the main results from the inter-
vention, the logistic regression analysis, as well as the
opinions of the patients that were contacted.

Intervention results
Out of the 537 patients treated by the clinics during
the period of the study, 263 had not expressed that they
wanted to receive a text message, while 274 had indicated
that they did. Figure 1 presents the manner in which
participants were placed into their respective groups.
Table 1 displays the main results of the study along with
descriptive results in raw data. It should be noted that
cancellations are divided into two groups, Cancel (Pat.);
the patients who had great control over the cause of the
cancellation and Cancel(Oth.); the patients who did not
have great control over the cause of the cancellation. The
encountered causes for the cancellations and the manner
in which they were split is presented in table 2. Lastly,
the results of the statistical analysis are displayed in table
3.
There was only one instance of a patient that did not
attend on the day of operation without contacting the
hospital in any manner, however, the patient did not
speak Swedish and was therefore excluded from the study

together with all other patients who required a trans-
lator during their hospital stay due to their difficulty
in understanding the reminders which were written in
Swedish.
In the group that did not receive a reminder, 2.7% (7/241)
of the patients canceled their surgery. 42.9% (3/7) of
these cancellations were on short notice. 2.3% (3/121) of
the patients in the short reminder group canceled, with
no short notice cancellations. Lastly, 3.5% (5/129) of the
long reminder group canceled, where 40.0% (2/5) of the
cancellations were on short notice. This data is visualized
as bar charts in figure 2.

Analysis results
In table 2 the encountered reasons for cancellation are
displayed. The three topmost causes are the ones that
are represented in the Cancel (Pat.) results in table 1,
as they are the reasons which the patients have the most
control over and were susceptible to the effect of the
intervention, namely, reasons concerning rescheduling,
desire to go through with surgery, and follow-through of
preoperative instructions. These cancellations comprised
32.6% (15/46) of all cancellations. The lower half com-
prise the Cancel (Oth.) results, which are the causes the
patients do not have considerable control over, namely,
reasons concerning the patient’s health or decisions made
by the hospital. These cancellations comprised 67.4%
(31/46) of all cancellations.
The most common reason for cancellation, in which the
patient has greater control, was related to rescheduling,
which was the cause of cancellation for 10 patients in
total: 5 patients from the no reminder group, 2 from
the short reminder group and 3 from the long reminder
group. 4 patients did not want to go through with surgery
whatsoever, i.e. did not schedule another surgery. 1
patient was from the no reminder group, 1 from the short
reminder group, and 2 from the long reminder group.
Only one patient was not allowed to proceed with their
surgery due to not following the preoperative instructions.
The chi-squared test for the first regression analysis re-
sulted in a P value of 0.54. This indicates that the results
are not statistically significant. The regression analyses
with cancellations and SNC were not statistically signifi-
cant either with a P value of 0.54 and 0.95 respectively.
Table 3 shows the odds ratios, how likely the intervention
is to give an effect compared to the reference, for the
independent variables, with the 95% confidence intervals
written below. The confidence intervals show where the
true effect lies with a 95% certainty.
The odds of a patient, who received the short reminder,
attending is 21% higher compared to the reference, a pa-
tient who did not receive a reminder. On the other hand,
for the patients receiving the long reminder, the odds are
23% lower. The analysis also indicates that males seem
to be slightly less prone to attending. Furthermore, the
analysis shows that the chance of attendance increases



Figure 1. Figure displaying in which manner the participants of the trial were distributed between the groups.

Table 1. Table displaying in which percentages the patients of the trial groups attended, did not attend, canceled due
to patients’ choice, canceled due to other reasons, as well as the percentage of the cancellations (due to patients) that
were on short notice. The groupings of the cancellations are displayed in table 2. In addition, the descriptive makeup
of the groups is also displayed.

Main results Descriptive results
Reminder Attend DNA Cancel (Pat.) Cancel (Oth.) SNC N Male Female Age (Mean)
None 91.6% 0.0% 2.7% 5.7% 1.1% 263 57.0% 43.0% 58.8
Short 93,1% 0.0% 2.3% 4.6% 0.0% 130 58.5% 12.5% 56.6
Long 89.6% 0.0% 3.5% 6.9% 1.4% 144 45.1% 54.9% 57.3

Table 2. Reported reasons for canceling a surgery. The three topmost reasons are the cancellations which are referred
to as Cancel (Pat.) in table 1 due to them being supposedly susceptible to the intervention. The remaining reasons are
referred to as Cancel (Oth.) in table 1 due to them supposedly not being susceptible to the intervention.

Reason for cancellation N No reminder Short reminder Long reminder
Patient wants to reschedule surgery 10 5 2 3
Patient does not want to have surgery 4 1 1 2
Patient did not follow preoperative instructions 1 1 0 0

Patient is deemed unfit for surgery 10 5 3 2
Other surgery is given priority 9 5 1 3
Patient’s condition has worsened (at hospital) 4 2 2 0
Patient is hospitalized 3 0 0 3
Patient became ill (at home) 2 0 0 2
Surgery ran out of time 2 2 0 0
Complication during preparation of surgery 1 1 0 0

Total 46 22 9 15

with age by 2 percentage points per year. Similar results
are seen for the second regression analysis.
As for short notice cancellations, the odds of a patient
in the short reminder group canceling is not applicable
since there were no patients in the short reminder group

who canceled on short notice. On the other hand, it is
13% more likely for patients of the long reminder group,
compared to the control, to cancel. Additionally, males
are 40% less likely to leave a short notice cancellation,
and as the patients grow older, they are 2% less likely to
leave a short notice cancellation per year.



Figure 2. A bar chart displaying the percentage of patients, where the cancellation would be susceptible to the interven-
tion, according to the group they were placed in. The blue section represents the cancellations that were not on short
notice. The orange sections represent the cancellations that were on short notice.

Table 3. Results of the multivariate logistic regression analysis showing, in odds ratios, how likely patients are to attend,
cancel and cancel on short notice based on their trial group (compared to the no reminder group), sex and age. 95%
confidence intervals are written within brackets.

Variable Regression 1
Attend

Regression 2
Cancel (Pat.)

Regression 3
SNC

Short reminder 1.21 0.82 1.00 ·10−7

[0.33, 5.70] [0.18, 3.04] [NA, 4 .14 ·10 67 ]
Long reminder 0.77 1.30 1.13

[0.24, 2.65] [0.38, 4.21] [0.15, 7.01}
Male 0.99 1.01 0.60

[0.34. 2.83] [0.35, 2.94] [0.08, 3.68]
Age 1.02 0.98 0.98

[1.00, 1.05] [0.95, 1.00] [0.94, 1.04]
N 537 537 537

Telephone interview results
Out of the 18 patients that were called, 5 were willing to
participate in the survey. One patient from the surgical
clinic, who had received the long reminder, stated that
she preferred the text message over the summon because
she lives on the countryside and therefore does not check
her mailbox frequently. For this reason, she received
information regarding the day of operation through the
text message reminder first, and the summon second.
Another patient, from the day surgery ward, who had
received the long reminder as well, stated that the re-
minder was very helpful in helping him remember the
surgery date. However, when asked if it helped him in
remembering to perform the preoperative preparations,
he stated there was no such reminder in the text message.

A third patient, from the urological clinic, who had re-
ceived the short reminder, felt it was unnecessary for him,
but that it might be useful for others.
One patient who had canceled her surgery due to feeling
ill was in the long reminder group but did not have any
recollection of receiving a text message.
The last patient, who received the long reminder, did not
find the text message necessary since the surgery was of
great importance, seemingly difficult to forget, and was
in no need of a reminder. When asked about the content
of the text message, she did not remember the segments
that separate it from the short reminder, instead, she
only recalled that it contained the date of the surgery
and a welcoming message.



DISCUSSION
In this section, the results will be discussed in relation to
the theory and related research. Additionally, the research
question will be attempted to be answered.
The aim of this study was to see if text message reminders
and its content had an effect on the SNC rates and the
compliance of the preoperative instructions. Percentage-
wise, the group in the long reminder group had more
cancellations and short notice cancellations (3.5% and
1.4%). The no reminder group was second in both can-
cellations and short notice cancellations (2.7% and 1.2%).
The short message reminder group performed the best,
having the lowest percentage of cancellations, with no
short notice cancellations (2.3% and 0.0%).
Regarding the logistic regression, the results show that
the short reminder decreases the chance of cancellation by
18% while a long reminder increases the chance by 30%.
A similar effect is seen for SNC as no patients of the short
reminder group canceled on short notice, while the long
reminder group was 13% more likely to cancel on short
notice (compared to the control). These results suggest
that the long reminder surprisingly increases the chance
that the surgery will be canceled as well as the chance that
it will be done so on short notice. The short reminder,
on the other hand, decreases this chance. This in turn
suggests that the extra information in the long reminder
did affect the patients differently, namely; "Note: In order
for your surgery to be executed you have to follow the
instructions in the sent out summon." and "[...] so we are
able to schedule another patient.", driving them to cancel
to a greater extent and to do so closer to the surgery date.
It may be possible that the text message increased the
anxiety the patients were experiencing, maybe by fueling
the feeling that they lack adequate knowledge of what
will transpire, with the section "In order for your surgery
to be executed[...]".
It could also be possible that the additional information
in the long reminder was perceived as noise, increasing
the chance that the information (the day of the surgery)
is not remembered which could lead to a situation where
the patient realizes too late that they cannot go through
with surgery on the planned date, ultimately, canceling
later compared to others. This explanation is supported
by the telephone interviews in which none of the patients
recalled the additional information in the long reminder.
It should be noted that no patients failed to attend,
in this case, as opposed to other studies on improving
attendance rate. Therefore, it is unwanted to have an
increased cancellation rate, since instead of there being a
negative correlation with the non-attendance rate, there
is, instead, a negative correlation with the attendance
rate.
As for the effect of the reminders on following the pre-
operative instructions, not enough data was gathered in
order to make a deduction, as there was only one pa-
tient who was reported to have been denied their surgery
due to not following the instructions. However, through

the regression analysis, it was possible to see that the
intervention outcome could be the result of chance. It
is therefore not possible to confidently reject the null
hypothesis; that the reminders did not have an effect
on the cancellations. One reason for this might be due
to the fact that there were fewer cancellations than ex-
pected. It was expected that approximately 12.4% of
the surgical procedures would be canceled (the percent-
age of cancellation in Sweden), which would result in
roughly 66 cancellations, as opposed to 8.6% with 46
cancellations. Furthermore, the percentage of cancella-
tions, where the cause was due to the patient, was lower
than expected. Seeing as how these cancellations only
constituted 32.6% of all cancellations, with only 0.9% of
all patients canceling on short notice, SNC does not seem
to be a considerable problem while the hospital narrative
seemed to imply that it was. On the contrary, most
cancellations were done within a reasonable amount of
time or was caused by something outside of the patient’s
control.
Possible issues with the method that could have led to
inconclusive results could be due to the amount of time
before the surgery that the text message was sent, 7 days,
was of inappropriate length. It is possible it was sent
too early, mitigating its effect. Due to its exploratory
nature, the study required several assumptions, such as
the appropriate time to send the text message, but also
the size required to be able to obtain a significant result.
The study would most certainly have benefited from
commencing earlier and continuing for a longer period,
as this would allow more patients to partake in the study,
increasing the sample and therefore the reliability of the
results. Using the numbers gathered from the study,
there being at least 263 patients in the control group and
the combined intervention groups, with a significance
level of 5 percent and power of 80%, a 5.6 percentage
points difference between the no reminder group and the
combined reminder groups would be required in order
for there to be a significant result. As for detecting a
difference between the two different reminders, which had
at least 130 patients, a 7.3 percentage point difference
is required. If instead, the appropriate sample size is
calculated from the observed smallest SNC difference, 1.1
percentage points between the control group and the short
reminder group, the study would require 706 patients in
order to call the results statistically significant.
Another possible reason for the statistically insignificant
results is that sending reminders might not be an effec-
tive method for making patients change their behavior
when it comes to surgeries, as opposed to doctor’s appoint-
ments. The reasons for cancellations do not communicate
whether or not the cancellations stemmed from the fact
that the patients forgot about their surgery. As it was
presented in the interview results, most of the patients
did not seem to have a problem with actually remember-
ing when their surgery was. This could mean that the
patients’ cancellations do not have anything to do with
remembering, and cannot be improved by reminders of



this nature, as in this study, since the underlying reason
for why the patients canceled might be different from the
reason patients cancel their doctor’s appointment.
During the contextual conversations that were held with
the personnel, it was mentioned that many of the pa-
tients experienced anxiety while at the hospital and the
personnel worked actively with ensuring that the patients
would feel calm and at ease. Since, according to studies,
up to 80% experience anxiety regarding their surgery, it
is possible that it is, in fact, anxiety, not a lapse of mem-
ory, that is the main reason patients cancel. The reason
might be that the patients cannot cope with the anxiety
they are experiencing, leading to a situation where they,
in order to feel better, remove the source of the anxiety
(the surgery) by either postponing it or canceling it all
together. If the cancellations are due to this, then it is
natural that the reminders of this study do not work as
they are not designed to prevent this feeling. Therefore,
it is suggested that in order to decrease the short notice
cancellations and cancellations all together, work has to
be done to remove the patients’ anxiety, the source being,
ultimately, the fear of the unknown. The hospitals should
focus on informing patients of the fasting period, surgi-
cal waiting period, isolation from a social environment,
concerns about not waking after surgery, loss of control,
intraoperative complications and postoperative fear of
pain, as these are the common sources of anxiety.
Given that there are several different causes for anxiety
it might not optimal to send all information, regarding
these sources, in the summon (nor as text messages) since,
as stated earlier, tailored information works better due
to the fact that only the relevant information for the
patient is presented, making it easier to process. For
this reason, it might be more appropriate for a member
of the personnel, such as a nurse, to either meet with
the patient, or call the patient (which should require
less resources) before the surgery, in order to discuss
with them, making it possible to tailor the information
given to them by, for example, providing them with extra
information based on their demographics, or answering
the questions they have. As stated in the theory, these
discussions have proven to be useful in combating anxiety
and may, therefore, be more apt in reducing the amount
of cancellations.
Given this new information, it would me more appro-
priate to focus more on anxiety and its correlation to
cancellations. Through administering anxiety tests it
would be possible to see if the patients who cancel are
more prone to have higher levels of anxiety. It would also
be possible to compare the control and reminder groups
to see if the reminders affect their anxiety level.
As sustainability is becoming increasingly important it is
of value to see how also this would contribute towards a
more sustainable world. When considering the sustain-
ability aspect, the hospital is benefited by trying to lower
the amount of canceled surgeries as this will prevent the
waste of resources that otherwise would not have been

used.
For future research studies, it would be interesting to
further experiment with sending text messages that are
tailored individually to each patient to both see if the
main reason for cancellations is in fact anxiety, and if so,
if text messages that pinpoint the worries of the patient
can alleviate it.

CONCLUSION
The study suggests that reminders do not work as a
method to decrease the short notice cancellation rate of
surgeries as it may not be forgetfulness that causes the
patient to cancel in the first place. Anxiety might play
a bigger role than expected. Further studies should be
done to confirm this hypothesis.
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