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Background: The number of surgical risks recalled by a patient after surgery can be used
as a parameter for assessing how well the patient has understood the informed consent
process. No study has investigated the usefulness of a self-developed mobile application
in the traditional informed consent process in patients with a nasal bone fracture. This
study aimed to investigate whether delivery of information, such as surgical risks, through a
mobile application is more effective than delivery of information through only verbal means
and a paper.

Methods: This prospective, randomized study included 60 patients with a nasal bone frac-
ture. The experimental group (n=30) received preoperative explanation with the traditional
informed consent process in addition to a mobile application, while the control group (n=30)
received preoperative explanation with only the traditional informed consent process. Four
weeks after surgery, the number of recalled surgical risks was compared for analysis. The
following six surgical risks were explained: pain, bleeding, nasal deformity, numbness, na-
sal obstruction, and nasal cartilage necrosis.

Results: The mean number of recalled surgical risks among all patients was 1.58+0.56.
The most frequently recalled surgical risk was nasal deformity in both groups. The mean
number of recalled surgical risks was 1.72+0.52 in the experimental group and 1.49+0.57 in
the control group. There was a significant association between mobile application use and
the mean number of recalled surgical risks (p=0.047). Age, sex, and the level of education
were not significantly associated with the mean number of recalled surgical risks.
Conclusion: This study found that a mobile application could contribute to the efficient
delivery of information during the informed consent process. With further improvement, it
could be used in other plastic surgeries and other surgeries, and such an application can
potentially be used for explaining risks as well as delivering other types of information.
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INTRODUCTION

Informed consent involves providing information about the con-
dition, purpose, and risks of treatment, as well as the possible out-
comes [1]. Particularly, explanation about surgical risks is an im-

portant aspect of the informed consent process [1]. Apart from the
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potential legal implications, explanation about the risks of surgery
plays an important role in building a trusting relationship be-
tween the patient and surgeon, and if such trust is not present, pa-
tients can experience discomfort and anxiety, eventually leading
to poor satisfaction [2].

Previous reports have stated that patients experience difficulty
in remembering verbally delivered information, irrespective of
the surgical and medical procedures involved [3,4]. Currently,
most informed consent processes involve verbal and written de-
livery of information [5]. Furthermore, the effects of written in-

formation, such as information provided on a paper, in the in-
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formed consent process have been studied in relation to various
diseases, and these effects were found to vary widely according to
the disease involved [6]. Owing to advances in information tech-
nology (IT) and the growing number of smartphone users, mo-
bile applications have recently become a good information deliv-
ery tool in terms of portability and accessibility [7]. In this context,
we considered effective information delivery using a mobile appli-
cation in the informed consent process. No previous study has
examined the use of a mobile application in the informed consent
process for patients with a nasal bone fracture, which is a com-
mon condition encountered in the practice of plastic surgery.
Most patients with a nasal bone fracture undergo closed reduc-
tion surgery [8]. Because its risks and complications are well estab-
lished [8], an understanding of the surgical risks during the in-
formed consent process may be important.

The purpose of this study was to use a mobile application de-
veloped by us in the traditional informed consent process for pa-
tients with a nasal bone fracture in order to investigate whether
the additional use of our mobile application is more effective than
the traditional verbal and written approaches for delivering infor-

mation, such as surgical risks.

METHODS
Study design

This prospective, randomized, single-blind study included 60
patients who underwent nasal bone fracture reduction surgery
performed by three plastic surgeons (J.5.C., KM.S.,, WY.C)) at
Chosun University hospital. The patient sample size was calcu-
lated with reference to another study about recall of surgical risks
[1]. Calculation with a=0.05, effect size=0.5, and power=0.80
identified the requirement of 26 participants in each group
(G*Power 3.1.9.2; Heinrich Heine University Diisseldorf, Diissel-
dorf, Germany). Considering potential drop-out, 30 participants
were required in the experimental group and 30 in the control
group. The inclusion criteria were age 19-65 years, closed reduc-
tion surgery for only nasal bone fracture (not combined with
other facial bone fractures), and use of an android smartphone.
The exclusion criteria were other procedures performed at the
same time, inability to communicate in Korean, and unstable
general condition. The flow chart for patient assignment and the
timeline is presented in Fig. 1. As shown in Fig. 1, the number of

recalled surgical risks was assessed using an open question at the

!

Experimental group
(30 Additional use of mobile application)

I

Control group
(30 Traditional informed consent)

—>{ 1 Lost to follow-up I

| 2 Lost to follow-up I-—

4 Weeks following after surgery
Patients were asked to recall surgical risks by open question

29 Analyzed

28 Analyzed

Fig. 1. Flow diagram of study design and patient enrollment methods.
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4-week follow-up visit after surgery. Patient data, including age,
sex, and level of education, were collected. The study was ap-
proved by Institutional Review Board of Chosun University hos-
pital (IRB No. 2017-06-008-02).

Randomization

Natural numbers (n) from 1 to 60 were generated using a random

« »

number generator. For the “n” of the first 30 numbers that were

generated, the “n’th patient was assigned to the experimental group

« »

after the start of the study. Additionally, for the “n” of the subse-

« »,

quent 30 numbers, the “n’th patient was assigned to the control

group.

90101100500003016

Informed consent process and mobile application

During the informed consent process, patients were explained
about their current state, the surgical techniques, and the pos-
sible postoperative outcomes and risks [1]. The number of re-
called surgical risks after surgery can be used as a parameter to
determine how well the patient understood the informed con-
sent process [1,6,9]. The control group underwent the tradi-
tional informed consent process with verbal descriptions and
paper permission. The experimental group used a mobile ap-
plication developed by our team and underwent the tradition-
al informed consent process with verbal descriptions and pa-
per permission. The participants were able to install the

mobile application using a QR code (quick response code)

Serial number of patient

Patient name

Facial bone fracture treatment

S/ hes consent and instructions
Department | Room I
Operator (Operator)Name: I (Assistant]l)Name: I (Assistant2)Name:

1. Impression :
Your present state : Facial bone fracture (Nasal bone fracture)
Symptom of facial bone fracture Facial laceration, pain, nasal deformity

(depression or deviation), bleeding, obstruction, bruise, numbness, swelling

Yes / No / Unknown

Yes / No / Unknown

- Past history Yes / No / Unknown - Allergy

- Unusual condition Yes / No / Unknown - Diabetes

Hyper/hypotension Yes / No / Unknown - Bleeding tendency Yes / No / Unknown

- Heart disease Yes / No / Unknown - Drug accident Yes / No / Unknown

Problem with medicine Yes / No / Unknown

2. Treatment (Operation name)

Operation name : Closed reduction of nasal bone

Y=
A\=a)

3. Purpose, need and method of the proposed surgery,
Patient compliance.
A. Purpose

Recovery of facial form

B. Method and materials
(1) Nasal bone fracture : Closed reduction and

Correction of nasal septum

Fig. 2. Inserted QR code (quick response code, red dotted line) for installation of mobile application on the paper permission.
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provided on the paper permission (Fig. 2). The participants
were able to enter the operation date; view descriptions about
the surgical technique, surgical risks, and postoperative man-
agement; and receive notifications through the mobile appli-
cation (Fig. 3, Supplemental Program File S1.). The following
six surgical risks were explained: pain, bleeding, nasal defor-
mity, numbness, nasal obstruction, and nasal cartilage necro-
sis. The same information was provided on paper and on the

mobile application.

Statistical analysis

Frequency analysis was performed to analyze the total mean

~ Operation date >

@  Descriptions >

%  Management >

€ Chosun University Hospital Plastic Surgery

Nasal bone fracture and reduction surgery?

* Postoperative management

* Nasal bone fracture : Closed reduction,
Nasal septum correction

* Operation process
Under the general anesthesia, fractured nasal
bone was placed in position by closed
technique.

Septum was replaced into the midline.

Nasal bone supported by means of
intranasal packing after reduction.

External nasal splint was applied for protection
and molding. 2017.11.05

Ers Chosun University Hospital Plastic Surgery ll €  Chosun University Hospital Plastic Surgery

Please enter your ‘Operation date’

number of recalled risks. With regard to the significance of the
demographic data in each group classification, sex was analyzed
using the independent ¢-test, while age and the level of education
were analyzed using the chi-square test. The associations of the
number of recalled surgical risks with mobile application use and
with sex were analyzed using the independent ¢-test, and the asso-
ciations with age and the level of education were analyzed using
the chi-square test. These analyses were performed using IBM
SPSS ver. 19.0 (IBM Corp., Armonk, NY, USA). A p-value <0.05

was considered significant.

2017.10.06 (Fri)

€ Chosun University Hospital Plastic Surgery <« Chosun University Hospital Plastic Surgery

1. Keep nasal packing until 2017.10.11

2. When inserting silastic sheets for supporting
nasal septum, Keep It until 2017.10.20

. Keep liquid diet until 2017.10.27

Alarm call

. External nasal splint use is recommended until

Inserted nasal packing will be removed today

cien

. Daily life and exercise are possible from

* Surigeal risks of nasal bone reduction surgery 2017.11.05
. Pain
Bleeding
Nasal deformity
Numbness 2018.04.04
Nasal obstruction
Necrosis of nasal cartilage

. Aesthetic rhinoplasty is possible from

Fig. 3. Screen shots of captured mobile application. (A) Main menu, (B, C) entering the operation date, (D) descriptions about the surgical tech-
nique and surgical risks, (E) descriptions about postoperative management, (F) alarm function (notifications through the mobile application).
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Table 1. Baseline characteristics of participants

Variable M(_)bil(_-) Control p-value
application
Number 29 28 -
Sex 0.430
Male 20 (68.9) 22 (78.6)
Female 9(31.1) 6 (21.4)
Age (yn) 0.247
19-29 11(37.9) 10(35.7)
30-39 7(24.1) 8(28.6)
40-49 6(20.7) 8(28.6)
50-59 4(18.7) 2(7.1)
>60 1(3.4) 0
Level of education 0.171
Less than middle school 134 2(7.1)
High school 11(37.9) 9(32.1)
College/university 17 (68.6) 17 (60.7)

Values are presented as number (%).

RESULTS
Demographics

In total, 30 patients were recruited in the experimental group and

another 30 were recruited in the control group. However, three of

the 60 recruited patients were lost to follow up (one from the ex-
perimental group and two from the control group). The remain-
ing patients were included in the analysis. There were no signifi-
cant differences in age (p=0.247), sex (p=0.430), and level of
education (p=0.171) between the experimental and control

groups (Table 1).

Recalled surgical risks

The mean number of recalled surgical risks among all patients
was 1.58+0.56. The most frequently recalled surgical risk was na-
sal deformity in both the experimental and control groups (Fig. 4).
The mean number of recalled surgical risks was 1.72+0.52 in the
experimental group and 1.49+0.57 in the control group. There
was a significant relationship between the use of the mobile appli-
cation and the mean number of recalled surgical risks (p=0.047).
However, the number of recalled surgical risks was not signifi-
cantly associated with sex (p=0.399), age (p=0.416), and the level
of education (p=0.890).
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Fig. 4. Percentage of patients who recalled specific risks.
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DISCUSSION

The informed consent process is an ethically and legally critical
process, as it informs patients about their treatment and the rele-
vant processes that they will undergo before and after treatment
[1,2]. The importance of the informed consent process is further
highlighted in cases involving clear risks, potential complications,
and subjective assessments of postoperative outcomes. This is be-
cause patient satisfaction is not solely dependent on the main pro-
cedure but is affected by the overall treatment process, including
preoperative explanation and postoperative management [1].
Studies that attempted to improve the effectiveness of information
delivery through the traditional verbal and written informed con-
sent process generally educated patients with additional pam-
phlets and audio-visual presentations, and their efficacy was con-
troversial [1,10].

The rapid advancement of IT and the explosive increase in
smartphone access over the last few years have led to the develop-
ment of IT-based health management systems and devices [7].
Mobile applications are being studied in various medical fields,
and they have been suggested to be useful in several aspects, such

as delivering medical information and monitoring a patient’s sta-

20 1 19
18 -+
16 1

14 4 13

10 A 9

No. of patients

tus [711]. One notable benefit of delivering explanations about
surgical risks through a mobile application during the informed
consent process of a surgery, where accurate information delivery
and recall are important, is that mobile applications are easily
portable and accessible.

This study included patients with a nasal bone fracture, which
has clear risks. The mean number of recalled surgical risks for the
entire patient group was 1.58+0.56, suggesting that most patients
remembered only one or two of the six risks explained (Fig. 5).
Similarly, the mean numbers of recalled surgical risks in other
classic studies were 1.33 and 1.45 when at least five risks were ex-
plained initially [1]. These results suggest that patients tend to re-
member the things that are most impactful, possible, and impor-
tant to them for longer periods when they are explained about
several things. The fact that the patients recalled nasal deformity
the most reflects the growing interest in beauty and appearance
regardless of age and sex and the fundamental purpose of nasal
bone fracture reduction.

The higher mean number of recalled surgical risks with the use
of a mobile application and traditional approaches that with tradi-
tional approaches alone suggests that mobile applications can in-

crease the efficiency of information delivery when compared with

M Experimental group
M Control group

1

o
[

2

3 4 S 6

No. of recalled surgical risks

Fig. 5. The number of recalled surgical risks in experimental and control groups.
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other platforms. As previously mentioned, mobile applications
can be easily accessed anywhere and at any time, which allows
frequent access to information as opposed to one-time access with
verbal explanations. Furthermore, the accuracy of information
provided by the mobile application was ensured, as it was devel-
oped by the healthcare institution and was approved by the IRB,
while information viewed on the internet could be inaccurate.
One limitation of this study is that we could not analyze the
frequency of the use of the mobile application because this was a
blinded study and most patients in the experimental group could
not remember how many times they used the mobile application.
In conclusion, this study found that the use of a mobile applica-
tion contributes to efficient delivery of information in the in-
formed consent process for nasal bone fracture reduction surgery.
With further improvement, mobile applications have the poten-
tial to be used for other plastic surgeries and other surgeries and
could serve as a useful tool for delivery of other types of informa-

tion in addition to the description of risks.
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