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Abstract

Objective: The success of protocols is related

to patient compliance. SMS-based interventions
increase compliance with protocols in surgical
patients and improving patients' clinical participation
and satisfaction. The purpose of this randomized
controlled trial study was to assess the impact of
SMS use on patient satisfaction and adherence to
postoperative breathing and coughing exercises in
patients undergoing pulmonary lobectomy.
Method: The study included 62 patients who

had lobectomies in the thoracic surgery clinic of a
university hospital between February 1, 2022, and
April 3, 2023. The intervention group was selected
as the group that received SMSs.

Results: It was determined that mean number

of respiratory exercises on the 4th postoperative
day was statiscally significantly higher in the

SMS group than in the control group. Similarly,

it was determined that the mean number of
cough exercises on the 4th postoperative day

was significantly higher in the SMS group than

the control group. Pain scores were lower in the
SMS group than the control group on the fourth
postoperative day. In the SMS group, 87.1% of
the patients stated that SMS provided an incentive
to exercise. The vast majority of patients (87.1%)
stated that they were "very satisfied" or "satisfied"
with receiving reminder SMS.

Conclusion: The use of SMS increased the
adherence of patients following pulmonary
lobectomy to postoperative breathing and cough
exercises. The majority of patients enjoyed receiving
SMS messages, which was discovered to be an
incentive for exercising regularly.

The study was registered with ClinicalTrials.gov
(NCT05915221).
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Ozet

Amac: Protokollerin basarisi hasta uyumu ile iligkilidir.
SMS tabanli miidahaleler cerrahi hastalarinda
protokollere uyumu artirmakta ve hastalarin klinik
katilimini ve memnuniyetini iyilestirmektedir. Bu
randomize kontrollii calisma, akciger kanseri cerrahisi
icin pulmoner lobektomi geciren hastalarda SMS
kullaniminin ameliyat sonrasi solunum ve 6ksuriik
egzersizlerine uyum ve hasta memnuniyeti tzerindeki
etkisini degerlendirmeyi amaglamistir.

Yontem: Calismaya bir Universite hastanesinin
g6gUs cerrahisi kliniginde 01.02.2022 ile
03.04.2023 tarihleri arasinda lobektomi yapilan 62
hasta dahil edildi. Mldahale grubu SMS mesaji alan
grup olarak secilmistir.

Bulgular: Ameliyat sonrasi dérdilincii glinde
ortalama solunum egzersizi sayisinin SMS grubunda
kontrol grubuna gore istatistiksel olarak anlamli
dizeyde daha yuksek oldugu belirlendi. Benzer
sekilde, ameliyat sonrasi dérdiincii giinde ortalama
oOkstirtik egzersizi sayisinin SMS grubunda kontrol
grubuna gore anlamli olarak daha yiiksek oldugu
tespit edildi. Ameliyat sonrasi dérdiincii glinde

agn skorlari SMS grubunda kontrol grubuna gore
daha diistiktii. SMS grubunda hastalarin %87,1'i
SMS'in egzersiz yapmak icin tesvik edici oldugunu
belirtmistir. Hastalarin blylk cogunlugu (%87,1)
hatirlatma SMS'leri almaktan "cok memnun" veya
"memnun" olduklarini belirtmistir.

Sonug: SMS kullanimi pulmoner lobektomi sonrasi
hastalarin ameliyat sonrasi solunum ve 6kstirtik
egzersizlerine uyumunu artirmistir. Hastalarin
cogunlugunun SMS mesajlari almaktan hoslandig;
ve bunun diizenli egzersiz yapmak icin tesvik edici
oldugu belirlenmistir.

Calisma ClinicalTrials.gov'a (NCT05915221)
kaydedilmistir.

Anahtar Sézciikler: solunum egzersizleri; kanser;
kisa mesaj servisi; cerrahi

" Dog. Dr,, Trakya Universitesi, Saglik Bilimleri Fakiiltesi, Hemsirelik Bélimii, Cerrahi Hastaliklan Hemsireligi Anabilim Dali (Orcid no: 0000-0003- 1892-241X)
? Trakya Universitesi Kesan Hakki Y6rak Sagik Yiksekokulu, Hemsirelik Bélimd, Cerrahi Hastaliklar Hemsireligi Anabilim Dali (Orcid no: 0000-0003-3785-1020)
3 Trakya Universitesi, Saglik Arastirma ve Uygulama Merkezi, Néroloji Poliklinigi (Orcid no: 0000-0001-6709-1507)

ted ¢ 2024 ¢ cilt volume 33 ¢ sayi issue 5 ¢ 383



Introduction

In lung resections, lung functions change
depending on anaesthesia, duration, and type of
surgery (1). Anaesthesia causes the depression
of the respiratory system and diaphragmatic
dysfunction, decreasing the functional residual
capacity (2). After lung resection, pulmonary
rehabilitation practices are used to activate
respiration, ensure bronchial patency by mucus
mobilisation, allow gas exchange, maintain lung
capacity, reduce pain, and prevent pulmonary
complications (3). Patients should be encouraged
to cough, inhale deeply, perform oral care, and
raise the head of the bed >30° for pulmonary
rehabilitation within the scope of enhanced
recovery after surgery (ERAS) protocols (4).
Patient compliance is a prerequisite for the
effectiveness of ERAS protocols. Since most of the
protocols are patient-orientated, the initiation of
the protocols and active participation are required
(5). Surgical nurses also assume important
responsibilities in the implementation of ERAS
protocols, ensuring patient participation in the
perioperative process and ensuring the success
of the process (6). However, sometimes patients
may have difficulty in managing the process (5).

It has been observed that postoperative mobile
health technologies are used in patients to
improve surgical outcomes, reduce anxiety,

and increase compliance with medication use

and follow-up (7,8). Sending short message
service (SMS) based approaches improve patient
satisfaction and clinical participation while
lowering hospital readmission rates and increasing
medication and protocol compliance in surgical
patients (8,9). It is also more cost-effective than
telephone calls (9). It has been reported that

the use of SMS is effective in increasing patient
compliance with preoperative instructions in
patients undergoing outpatient surgery (10) and
improves compliance with postoperative exercises
in patients undergoing arthroplastic surgery (11).
However, the literature on the effect of text
messages on inpatient care is not sufficient (12).

Health technology options for improving
adherence to postoperative exercise are diverse,
but there is no consensus on the best approach.
This emphasises the need for this study. The
purpose of this randomized controlled trial
study was to determine how SMS use affected
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patients having pulmonary lobectomies in terms
of compliance with postoperative breathing and
coughing exercises as well as patient satisfaction.

Methods

Research questions

Does SMS use affect patients having pulmonary
lobectomies in terms of compliance with
postoperative breathing and coughing exercises?

Does the use of SMS affect satisfaction in patients
undergoing pulmonary lobectomy?

Patients and settings

This randomized controlled trial was conducted
with the participation of 62 surgical patients. The
study was conducted between 01.02.2022 and
03.04.2023 in the thoracic surgery clinic of a
university hospital.

According to Cohen's d (Cohen's medium

effect size d = 0.5-0.8), it was expected that
the study's effect size would be moderate. The
effect size was taken as 0.70, power 85%, and
95% confidence level, and sample calculation was
performed in the G power 3.1.9.4 programme. It
was determined that 62 people should be included
in the sample, each group consisting of 31 people
(1:1). The inclusion criteria were as follows:
undergoing elective pulmonary lobectomy,
having preoperative normal lung capacity
(pulmonary function test result The forced
expiratory volume in 1 second (FEV.,)/forced

vital capacity (FVC)=FEV,/FVC>70%), being
willing to participate in the study, having mental
competence, not having communication issues

in Turkish, having a personal mobile phone and
being able to send SMS, being compatible with
the use of triflow, having undergone a pulmonary
lobectomy for the first time, and being an adult.
The patient will be removed from the study if no
SMSs are received during the study period.

Randomization

Five patients who stated that they did not
volunteer to participate in the study were not
included in the study. A simple randomization
method was used for randomisation. Patients
(n:62) were assigned to the experimental and
control groups (1:1) according to the inclusion
criteria in the Researcher Randomizer programme.
The group that received SMS was selected as
the intervention group. The CONSORT 2017
guidelines served as the basis for the study's
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execution (Figure 1).

Blinding
No blinding was applied for patients and
investigators.

Instruments

The Information Form

Six questions covering sociodemographic
characteristics (age, gender, education,
comorbidity, smoking, body mass index) made up
this form (13).

Postoperative Exercise Follow-Up Chart

The patients’ breathing, coughing, and triflow
exercises on the 15t and 4" postoperative days,
along with the exercise hours, are recorded in a
chart.

Postoperative patient evaluation form Four
questions (use of analgesics, operation time, and
numerical pain scores 1t and 4™ postoperative
days) concerning pulmonary resection were
included in this form. The form was prepared by
researchers.

Patient Satisfaction Form

This form includes two questions (satisfaction
with SMS reminders and the effect of SMS
reminders on willingness to perform exercises).
The first question was assessed on a four-point
Likert scale (very satisfied, satisfied, not satisfied,
not satisfied at all)

Data Collection

Patients who will undergo pulmonary lobectomy
are routinely admitted to the ward 1 day before
surgery. In this context, patients were informed
about the investigator 1 day before the operation,
and their written consent was obtained. Patients
were informed by the investigator about breathing
exercises, how to perform coughing exercises,
and the use of triflow within the scope of the
routine procedures of the ward. It was confirmed
that the patients performed all exercises correctly.
The information form was filled by the face-to-
face interview method. The contact number of
the patients in the SMS group was recorded.

In postoperative routine care, the status of
implementation of respiratory cough exercises in
all patients was questioned during treatment and
care hours and doctor visits. Same care teams
involved in care of both groups.

ted
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A postoperative exercise follow-up chart was
given to the patients. According to the patient's
request, it was either pasted on the wall of the
patient’s room or left on the patient’s bedside
table with a pen. The patient was asked to
record the requested information about each
exercise day by day in the appropriate time
zone. The chart was taken from the patients

on the morning of the 5" postoperative day. In
addition, the team (surgeon, resident physicians
and nurses) questioned all patients about the
implementation of respiratory cough exercises
in routine postoperative care and the exercises
performed by all patients were checked not
only with the chart but also during nurse care
practices and physician visits.

SMS group

On postoperative day 1, the patient’'s numerical
pain score (average of the highest and lowest
pain scores) and other information were recorded
on the postoperative patient evaluation form.

Patients received a reminder SMS from the
researcher’s personal phone 3 times a day
(08:00 after breakfast, 13:00 after lunch

and 19:00 after dinner) starting from the 1
postoperative day, emphasizing the importance
of exercise practices and that they should apply
them (Dear Xname Xsurname, We remind

you that you should apply the breathing
exercises taught to you. The exercises help your
lungs expand, fill with more oxygen, remove
phlegm, and help you breathe more easily.

Get well soon.) SMS sending started on day

1 and continued days 2, 3 and 4. In total, 12
messages were sent to the patients for 4 days.
On the morning of the 5" postoperative day,
patients were asked questions in the Patient
Satisfaction Form.

Control Group

Patients in the control group did not receive any
SMS within the scope of the study. In routine
postoperative care, patients are encouraged

to do breathing and coughing exercises during
physician and nurse visits.

Primary and Secondary End Points of Study
Evaluating the impact of sending SMSs on

after surgery exercises compliance in patients
undergoing lobectomy surgery was the main goal
of the study.
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Evaluating the impact of sending SMSs on pain
and patient satisfaction during lobectomy surgery
was the study's second goal.

Data Analysis

The software SPSS 22.0 (SPSS, Inc., Chicago, IL,
USA) was used to analyze the data. descriptive
statistics (mean, frequency, percentage, standard
deviation) were used to express the collected
data. The Shapiro-Wilk normality test is used to
determine whether the data exhibit a normal
distribution. The Independent sample t-test,
Pearson chi-square, and Mann Whitney U test
were used to compare the groups. The accepted
statistical significance threshold was set at
p<0.05.

Ethical Permission
This study was approved by Ethics Committee

of the Trakya University Medical Faculty Non-
invasive Scientific Research (TUMFUMEF-NSREC
2021/526, decision no: 01/03_03.01.2022)

and by hospital directory. Prior to the study, the
patients gave written consent, and the researcher
explained the study.

Results

The mean age of the patients was 62.9+8.1
years and most of them were male participants
(80.6%). Age, gender, and education
characteristics of the patients were similar (Table
1). All patients underwent lobectomy. All patients
had 2 thoracic tubes after thoracotomy.

It was determined that the mean number of
breath exercises on the 4" postoperative day

was statiscally significantly higher in the SMS
group than in the control group (19.6%1.8 versus

Table 1. Patients' characteristics (n=62)

‘e SMS group | Control group Value of
AR EECREE (n=31) (n=31) statistical
p=0.126
Age (year) (Mean = SD) 58.9+13.2 56.2+11.3 t—2 365
Gender 0.335
p=0.
Female 8 (25.8) 4(12.9) X2—1 653
Male 23 (74.2) 27 (74.2)
Education
Primary/middle school 21 (67.7) 17 (54.8) p=0.303
High school 8 (25.8) 11 (35.5) X?=1.062
University 2 (6.5) 3(09.7)
Comorbidity 0.434
p=0.
Yes 14 (45.2) 10 (32.3) X2=1 088
No 11 (35.5) 21 (67.7)
Smoking 0.534
p=0.
Yes 23 (74.2) 26 (83.9) X2=0 876
No 8 (25.8) 5(16.1)
Analgesia
Epidural+combine 10 (32.3) 4 (12.9) )?2;(())1026?3
Duragesic+combine 21 (67.7) 27 (87.1)
. . . p=0.489
Operation duration (minute) (Mean=SD) 173.5x44 1 181.4+44.9 U=431500
. , p=0.061
Body mass index (kg/m?) (Mean=SD) 25.8+5.2 27.5+57 U=347 500

n: Number of the patient; SD: Standard deviation; t: Independent sample t test; U: Mann-Whitney

U test; x2: Chi-Square test
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Table 2. Differences in exercises among the groups (n=62)

. SMS group Control group
Postoperative Variables n (31) n (31) Valye.of
day statistical
(Mean= D)
=0.213
1%t d 15.0+33 13.9+3.6 P
E Mean number of U=392.500
breathing exercises =
4" day 18 EXEE 19.6+1.38 18.6+1.7 Sy
=0.102
1%t d 15.1+3.4 13.7+3.6 P
E Mean number of U=365.000
coughing exercises =
4* day JEning S 19.7+1.7 18.421.7 uizggggo
=0.292
1%t d 0.7+0.4 0.5+0.5 P
v Mean number of U=418.500
trifl [ =
4t day FITIOW EXCICISES 1.3+0.6 1.2+0.5 Up= 43';2%0
SD: Standard deviation; U: Mann-Whitney U test
Table 3. Differences in pain scores among the groups (n=62)

. . SMS group Control group Value of
Postoperative day Pain score n=31 n=31 statistical
1+ day VAS (Mean=SD) 5.1+1.0 5.4+1.0 Uzgg?)go

h p=0.005
4" day VAS (Mean=SD) 2.3+0.6 2.7x0.5 U=288.000

SD: Standard deviation; U: Mann-Whitney U test, VAS: Visual analog scale

18.6+1.7) (p<0.05). Similarly, it was determined
that the mean number of coughing exercises

on the 4" postoperative day was statiscally
significantly higher in the SMS group than the
control group (19.7%=1.7 versus 18.4+1.7)
(p<0.05) (Table 2).

Pain scores were lower in the SMS group than

Table 4. Satisfaction and incentive in the SMS
Group (n=31)

Satisfaction SNI\qS (§Z;UP

| am very satisfied 13 (41.9)
|'m satisfied 14 (45.2)

| was not satisfied 4(12.9)

| was not satisfied at all 0 (0.0)
Incentive

Yes 27 (87.1)
No 4(12.9)
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the control group on the 4" postoperative day
(2.3x0.6 versus 2.7+0.5) (p<0.05) (Table 3).

The vast majority of patients (87.1%) stated
that they were "very satisfied” or “satisfied”
with receiving reminder SMS. In the SMS group,
87.1% of the patients stated that SMS provided
an incentive to exercise (Table 4).

Discussion

In the study, it was determined that SMSs
improved postoperative patients’ participation
in breathing and coughing exercises. In the
study of Ghio et al. two text messages were sent
to patients undergoing surgery (laporotomy,
thoracotomy, laparoscopic/thoracoscopic
surgery) and it was determined that text
messages improved postoperative mobilization
of patients and the use of incentive spirometry
(12). Ghio et al. determined that text messages
(Tulane STAR) promoting compliance with
protocols after bariatric surgery improved
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patients’ fluid consumption, use of incentive
spirometry, ambulation frequency, and distance.
In another study, text messages improved
ambulation in surgical patients (5). Eltorai et

al. stated that incentive spirometer reminder
(reminder bell) has been reported to improve
patient compliance after coronary artery bypass
graft (14). In patients undergoing endoscopic
retrograde cholangiopancreatography, reminder
SMSs have been shown to improve compliance
with postoperative protocols (stent removal/
replacement time) (15). In another study, it

was determined that patients who underwent
arthroplasty surgery and received text messages
exercised more daily (16). As a result, the use
of reminder messages sent via mobile phones

is recommended to increase compliance with
postoperative protocols.

In a study examining the effect of SMSs for pain
management, Kevin et al. reported that patients
who received text messages after arthroplasty
surgery stopped opioid drug use 10 days earlier
than patients receiving standard care (11). In
this study, patients were not sent SMS for pain,
but pain scores on the 4" postoperative day
were found to be lower in the SMS group than
in the control group. However, we think that
the difference between the groups in the pain
levels of the patients was not due to intervention
alone. More application of deep breathing and
coughing exercises in the SMS group may have
contributed to the decrease in pain scores. The
literature reports that breathing and coughing
exercises are effective in pain control (17,18).
Increased adherence to the exercises by SMSs
may have partially helped to reduce the pain of
the patients. Most patients (87.1%) stated that
they were “very satisfied" or “satisfied" with
receiving reminder SMS. Day et al. found that an
automated SMS text program improved patient
satisfaction after total joint arthroplasty (19,20).
A systematic review revealed that the use of SMS
improves patient satisfaction with postoperative
pain management (19). Hallet et al. reported
that 95.9% of patients were satisfied with
receiving SMS for preoperative instructions (21),
while another study found that 74% of patients
undergoing pulmonary resection found the
guidance of the Seamless MD mobile application
(personalised reminders, task lists, etc.) useful
(13). It can be argued that SMSs increase the
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satisfaction of surgical patients.

Limitations

The study population consisted of patients
who underwent lobectomy for lung cancer.
Therefore, it cannot be generalized to all
patients undergoing thoracic surgery. However,
its strengths can be listed as follows. Firstly,
the results of the patients are the product of a
4-day follow-up. The long-term results of SMS
reminders in patients can also be evaluated

in the home after discharge. Secondly, the
compliance of the control group with the
exercises may have been positively affected
since the team (surgeon, assistant physicians
and nurses) questioned all patients about the
implementation of respiratory cough exercises
in postoperative routine care. Thirdly, the fact
that the SMS was known by the patients did not
make blinding possible. Fourthly, it is thought
that the difference between the groups in the
pain scores on the 4™ postoperative day is due
to the effect of other pain relief factors that
were not examined in the study, other than
exercise compliance.

Hawthorne Effect was limited in the study
because the exercises performed by all patients
were controlled not only with the chart but

also during nurse care practices and physician
visits. In addition, the researcher who performed
the SMS sending was not included in the data
collection process.

Conclusion

Patients having pulmonary lobectomies showed
increased compliance with postoperative
breathing and coughing exercises when using
SMS. It may be useful for surgical nurses to send
SMS reminders to patients to ensure patient
compliance with postoperative pulmonary
rehabilitation practices. The effects of being
supported with multimedia methods in
increasing the compliance of the patients with
the postoperative protocols should be revealed.
In future studies, the effect of the increase in
exercise practices provided by SMS reception
on secondary outcomes (development of
complications, duration of hospitalisation, etc.)
can be evaluated.

Funding
None.
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[ Enrollment ]

Assessed for eligibility

Excluded (n=5)
» Declined to participate (n=5)

Randomized (n=62)
[ Allocation } ¥

Allocated to intervention (n=31) Allocated to control (n=31)
Received allocated intervention (n=31) Received allocated measures (n=31)

v [ Follow-Up ] v
Lost to follow-up (n=0) Lost to follow-up (n=0)

v [ Analysis } v
Analysed (n=31) Analysed (n=31)
Excluded from analysis (n=0) Excluded from analysis (n=0)

Figure 1. CONSORT (Updated Guidelines for Reporting Randomized Parallel Group Studies) 2017
Flow Diagram
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