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The effectiveness of structured educational programs for
hemodialysis patients in Korea: an integrated literature review

Young Ran Chae, Jeong-Joo Choi, Min Sub Kim

College of Nursing, Kangwon National University, Chuncheon, Korea

Received: June 22, 2023

Purpose: The purpose of this study was to provide evidence for future research by analyzing the con- Revised: August 17, 2023

tents, delivery methods, and educational effects of educational programs for hemodialysis patients. Accepted: August 18, 2023
Methods: A literature review was conducted in the following order: problem identification, literature

search and data collection, data evaluation, data analysis, and data presentation. In total, 936 docu- Corresponding author:

ments were retrieved from the search, and 24 documents were finally included in this study. Jeong-Joo Choi

Results: The contents of the educational programs were comprehensive hemodialysis-related knowl- College of Nursing, Kangwon
edge education in seven studies, exercise-related education in 10 studies, diet-related education in National University, 1

four studies, drug-related education in one study, and complex education in two studies. The delivery Kangwondaehak-gil, Chuncheon,
methods were pamphlets in six studies, audio-visual materials in four studies, direct guidance by re- Gangwon-do 24341, Korea
searchers in six studies, and multiple methods in seven studies. The effects of the educational program Tel: +82-33-250-7291

Fax: +82-33-259-5636

were divided into physical indicators, emotional indicators, and knowledge and performance related to
E-mail: tomboyj2@kangwon.ac.kr

hemodialysis. Sixteen out of 20 articles using physical indicators showed significant outcomes, and 10
out of 12 articles using emotional indicators derived positive results. Hemodialysis-related knowledge
and performance were measured in eight and 10 studies, respectively, and meaningful results were
found in six studies for knowledge and seven studies for performance.

Conclusion: Future research will require the development of a systematic and standardized education-
al program with comprehensive content that can be provided to all hemodialysis patients, as well as a
highly accessible education delivery method to enhance the effectiveness of education.

Key Words: Renal dialysis; Education; Review
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Figure 1. Flow diagram of study selection.
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AR E 2 ARFE EH-2 13H(4.2%)°] A TtHTable 1).

W50 BY ZHOA BAEN B nSn2 0 AP & 5
Hog [oulgl S Bl ¥ AAA 999 Ay He
16H(A1,3,4,5,8,9,10,11,12,13,15,16,17,21,22,24)°]1 R} 3, 7} &
g A HxE A Y K'ARZ 113 F 79H(63.6%)°14 F-251%
ot @3 W PXE 118 F 45H(36.4%)0] F-25t WSkt Ql3ict.
FAZA JYo] 22 5W(A3,4,17,19,23) BFOA Folt W7t

258 o]y

2

ATk 1 9 X4] 8W(A2,6,7,8,18,24) E 53 10T(A2,6,7,8,9,
11,24)7F 4t9] 2 4%(A4,10,13,15), ¥4 1H(A17), FHAZAE 1
H(A22), A7 &54 191D, AVRIEAF 1HALDA = w5
T AR RO Folgt Z7HE ERlstgict. a8y YAE s T 5
o] AL w5 {3t At YATHTable 2, Appendix 1).
WSEEIWo| FRE N YPATIo] At T wKo] 5IE

Category (n) Outcome

Physiological parameters K

BUN

Cr

Het

CRP
Ca

Na
Cholesterol

Article No. . +
Significant Non-significant Intervention type
A1, A8, A9, A16 A6, A11 type1
A17 type2
A5, A24 A14 type3
A13 typeb
A1, A8, A1 A6, A9, A16 typel
A17 type2
A5 A14, A24 type3
A13 type5
A1, A6 typel
A5, A24 type3
A13 type5
A6 typel
A5 type3
A13 typeb
A3, A4 type2
A5 type3
A13 type5
A21 type2
A1 typel
A17 type2
A5 type3
A13 type5
A5 A24 type3
A3, A4 type2
A5 type3
A13 type5
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Table 2. Continued

- JKBNS

Article No. . +

Category (n) Outcome Significant Non-significant Intervention type
Glucose A3, A4 type2
A13 type5
Cardiopulmonary function A10 type2
HRV A15 type2
BP A22 type2
A13 type5
Kt/V A16 type1
A19 type2
IDWG A8, A9, A A6, A16 type1
A14, A24 type3
AVF-SIAPV A12 type6
AVG-SIAPV A12 type6
ADL A4, A22 A3 type2
Physical performance A21,A23 type2
Knowledge Knowledge A2, A6, A8 A9, A16 typel
A18, A24 type3
A7 type4
Compliance Compliance A2, A6, A8, A9, A11 A16 type1l
A24 A14,A18 type3
A7 type4
Psychosocial variable QoL A4 A3, A21 type2
A13 type5
QOL subscale PCS A10, A15 type2
MCS A15 A10 type2
Depression A3, A4, A17, A19, A23 type2
Fatigue A22 A21 type2
A13 type5
Sleep quality A23 type2
Self-efficacy AT typel
Self-care agency A11 type1l
Changes in dietary A13 type5
Well-being A17 type2
Falls Efficacy A20 type2
Positive psychological capital A22 type2

*type 1 = comprehensive hemodialysis knowledge; type 2 = exercise program; type 3 = dietary program; type 4 = medication program; type 5 = dietary

and exercise; type 6 = exercise and arteriovenous fistula.

BUN = blood urea nitrogen; CRP = C-reactive protein; HRV = heart rate variability; IDNG = inter-dialysis weight gain; BP= blood pressure; AVF =
arteriovenous fistula; AVG = arteriovenous graft; SIAPV = static intra access pressure vein; ADL = activity of daily living; QOL = quality of life; PCS =

physical component scale; MCS = mental component scale.
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Purpose: To identify factors influencing health-related quality of life for young single-person house- Revised: August 10, 2023

holds, this study investigated physical and mental health status, health behavior, depression, resilience, Accepted: August 11, 2023

and health-related quality of life.

Methods: An online survey was administered to members of young single-person households from Corresponding author:

March 22 to 30, 2022. The data were analyzed using the chi-square test, independent t-test, one-way Sujin Lee

analysis of variance, Pearson correlation coefficients, multiple regression, and a simple mediation mod- Department of Nursing, Seoul

el applying the PROCESS macro model 4 with 95% bias-corrected bootstrapped confidence intervals. National University, 103 Daehak-
Results: The participants were 229 members of young single-person households. Health-related quali- ro, Jongno-gu, Seoul 03080, Korea
ty of life showed significant relationships with residence (t = 2.80, p=.006), monthly income (F = 3.70, Tel: +82-2-3668-4703

p = .026), mental health status (F = 20.33, p <. 001), and high-intensity exercise (F = 7.35, p = .001) Fax: +82-2-3673-4274

among general and health-related characteristics. Health-related quality of life had significant cor- E-mail: gusangtree@naver.com

relations with depression (r = -.72, p < .001) and resilience (r = .58, p < .001). Multiple regression anal-
ysis showed that depression (8 = -.57, p <.001) and resilience ( = .21, p <.001) influenced health-re-
lated quality of life. Moreover, resilience had a mediating effect between depression and health-relat-
ed quality of life (indirect effect = -0.002, 95% bias-corrected bootstrapped confidence interval =
-0.003 to -0.001).

Conclusion: Members of young single-person households tended to be more vulnerable to emergency
situations, such as during the coronavirus disease 2019 pandemic, when lockdowns and quarantines
were frequent. To improve health-related quality of life in young single-person households, people
with high levels of depression or low levels of resilience need special attention and support to promote
mental health.
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Table 1. Differences in Health-related Quality of Life According to General Characteristics (N = 229)

Health-related quality of life

Characteristic Category n (%) t/F (p)
Mean SD ]
Scheffé

Age (yr) 20s 97 (42.4) 0.80 0.10 0.29 (.772)
30s 132 (57.6) 0.79 0.1

Gender Men 62 (27.1) 0.78 0.10 -1.01 (.316)
Women 167 (72.9) 0.80 0.1

Residence City 167 (72.9) 0.80 0.1 2.80 (.006)
Local 62 (27.1) 0.76 0.10

Period of living alone in a single household < 1 year 56 (24.5) 0.78 0.10 -1.39 (.166)
> 1 year 173 (75.5) 0.80 0.1

Education High school 23 (10.0) 0.77 0.10 2.44 (.090)
College 191 (83.4) 0.80 0.10
Graduate 15 (6.6) 0.75 0.12

Economic activity No job 29 (12.6) 0.79 0.1 0.04 (.963)
Part time 21 (9.2) 0.79 0.08
Full time 179 (78.2) 0.79 0.1

Monthly income (10* won) < 200° 64 (27.9) 0.77 0.10 3.70 (.026)
201~300 87 (38.0) 0.79 o.M c>a
> 300° 78 (34.1) 0.82 0.10

SD = standard deviation.
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Table 2. Relationships between Health-related Quality of Life and Health-related Characteristics (N = 229)

Health-related quality of life

Characteristic Category n (%) Mean sp F (p) ’
Scheffé

Physical health status Worsened 69 (30.1) 0.77 0.1 1.98 (.141)
Did not change 134 (58.5) 0.80 0.10
Improved 26 (11.4) 0.80 0.09

Mental health status Worsened® 77 (33.6) 0.74 0.1 20.33 (< .001)
Did not change’ 121 (52.9) 0.82 0.09 be>a
Improved® 31 (13.5) 0.84 0.08

Smoking habit Worsened 6 (2.6) 0.74 0.1 2.17 (.116)
Did not change 215 (93.9) 0.80 0.10
Improved 8 (3.5) 0.74 0.13

Drinking days Increased 83 (36.3) 0.79 0.10 0.77 (.465)
Did not change 13 (49.3) 0.79 0.1
Decreased 33 (14.4) 0.81 0.09

Usage of food delivery services  Increased 54 (23.6) 0.79 0.10 0.36 (.696)
Did not change 85 (37.1) 0.79 0.10
Decreased 90 (39.3) 0.80 0.1

Weight control effort Decreased 41 (17.9) 0.78 0.10 0.94 (:394)
Did not change 141 (61.6) 0.80 0.1
Increased 47 (20.5) 0.78 0.09

High intensity exercise Decreased" 86 (37.6) 0.76 0.12 7.35 (.001)
Did not change® 107 (46.7) 0.80 0.10 bec>a
Increased* 36 (15.7) 0.83 0.07

Moderate-intensity exercise Decreased 80 (34.9) 0.77 0.1 2.05 (.131)
Did not change 109 (47.6) 0.81 0.10
Increased 40 (17.5) 0.79 0.09

Walking Decreased 69 (30.2) 0.78 0.12 1.67 (.190)
Did not change 107 (46.7) 0.81 0.10
Increased 53 (23.1) 0.78 0.10

Medical examination Only before COVID-19 20 (8.7) 0.78 0.09 2.50 (.085)
Before and after COVID-19 195 (85.2) 0.80 0.10
Only after COVID-19 14 (6.1) 0.74 0.14

SD = standard deviation; COVID-19 = coronavirus disease 2019.
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Table 3. Correlations among Depression, Resilience, and Health-related Quality of Life (N = 229)

Variable Depression Resilience
Total Self regulation IRP capacity Psychological positivity

Resilience Total -50 (< .001) 1 - - -

Self regulation -43 (< .001) .86 (< .001) 1 - -

IRP capacity -55 (< .001) 90 (< .001) 67 (< .001) 1 -

Psychological positivity -57 (< .001) .89 (< .001) 61 (< .001) .73 (< .001) 1
Health-related quality of life -.72 (< .001) .58 (< .001) .53 (< .001) 44 (< .001) .56 (< .001)
IPR = interpersonal relationship.
Table 4. Factors Influencing Health-related Quality of Life (N = 229)
Eactor Step | Step I

B SE B t p B SE B t p
(Constant) 0.82 0.02 51.04 < .001 0.73 0.04 16.57 < .001
Residence (Local) -0.03 0.01 -.14 -2.33 .021 -0.02 0.01 -.08 -1.85 .066
Monthly income (200-300 x 10* won) 0.00 0.02 .00 0.03 978 -0.02 0.01 -.08 -1.45 147
Monthly income (> 300 x 10* won) 0.02 0.02 al 1.50 134 -0.01 0.01 -.03 -0.56 578
Mental health status (worsen) -0.07 0.01 -33 -5.10 < .001 -0.01 0.01 -.04 -0.83 409
Mental health status (improved) 0.01 0.02 04 0.60 .549 0.02 0.01 .05 1.05 .296
High-intensity exercise (decreased) -0.03 0.01 =12 -1.84 067 0.00 0.01 .00 0.10 919
High-intensity exercise (increased) 0.02 0.02 .06 1.02 310 0.02 0.01 07 1.45 .149
Depression -0.01 0.00 -57  -10.14 < .001
Resilience 0.00 0.00 21 3.47 .001
F(p) 8.69 (< .001) 33.90 (< .001)
R’ 22 .58
Adjusted R? 19 57

SE = standard error.
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a =regression coefficient for depression in a model predicting resilience from depression;
b and ¢’ = regression coefficient in a model predicting health-related quality of life from resilience and depression;
c = total effect of depression on health-related quality of life while controlling for general characteristic covariates;

a'b=

indirect effect of depression on health-related quality of life mediated by resilience while controlling for general

characteristic covariates; 95% BC bootstrap CI: 95% bias-corrected bootstrap confidence interval; e = error.

Figure 1. Statistical relationships in the simple mediation model among depression, resilience, and health-related quality of life while

controlling for general characteristics.
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Purpose: This study investigated the differences in physical function, self-efficacy (SE), and health-re-
lated quality of life (HRQol) categorized by disease severity in community-dwelling patients with
chronic obstructive pulmonary disease (COPD).

Methods: This cross-sectional study included 182 patients with COPD selected from the pulmonology
outpatient department of a tertiary hospital. Disease severity was measured using forced expiratory
volume in 1 second (FEV,). Physical function, SE, and HRQoL were measured with the six-minute walk-
ing distance, Pulmonary Rehabilitation Adapted Index of Self-Efficacy (PRAISE), and St. George's Re-
spiratory Questionnaire (SGRQ). Disease duration, FEV,, and 12-month history of exacerbations were
obtained from medical records. Patients were categorized by Global Initiative for Chronic Obstructive
Lung Disease (GOLD) category. Data were analyzed using the ) test, and one-way ANOVA.

Results: Most of the participants were male and nonsmokers. The disease duration was 10.76 + 10.03
years, the mean FEV,% was 62.13 + 22.80, and 70.3% of the participants were in GOLD category 2
(moderate) or milder. Half of the participants reported modified Medical Research Council scores > 2.
Patients in GOLD categories 1 and 3 (mild and severe) exhibited significantly higher PRAISE scores
than those in the other groups (F = 8.23, p <.001). The total SGRQ scores were highest in GOLD 4 (very
severe), indicating the lowest HRQoL. Significant differences were identified among GOLD 1, GOLD 2
and 3, and GOLD 4 (F = 9.92, p < .001).

Conclusion: We identified potentially useful variables to comprehensively assess disease severity and
tailor management strategies, including airflow limitation, and to determine the consequences of
COPD from patients' perspectives.
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INTRODUCTION

Since 2009, the prevalence of chronic obstructive pulmonary
disease (COPD) in Korea has been increasing, and this trend is
expected to continue, especially with an aging population and
increased risk factors such as air pollution [1]. In Korea, the
disability-adjusted life year, which represents social loss due to
disease, is also increasing, contrary to the global trend of stable

or declining COPD cases, indicating an underestimated social
disease burden [2]. Furthermore, due to the complexity of
COPD, its diagnosis is often delayed. The irreversible nature of
the disease [3], which progressively worsens over time, often
leads to a vicious cycle of worsening symptoms, decreased per-
formance of daily activities, and deterioration of the overall
functional status, significantly affecting patients' quality of life
[4]. In this context, the Global Initiative for Chronic Obstruc-
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tive Lung Disease (GOLD) guidelines [3] and Korean COPD
guidelines [5], which establish the standard of care for COPD,
emphasize the importance of a comprehensive assessment. This
assessment includes evaluation of the patient's physical func-
tional status and self-reported indicators of subjective symp-
toms, conditions, and quality of life.

In patients with COPD, dyspnea reduces their ability to en-
gage in sustained physical activity, leading to limitations in dai-
ly life and overall functioning. Physical functioning also de-
creases as COPD severity increases [1]. Consequently, both do-
mestic and international COPD guidelines [3,5] emphasize the
importance of maintaining physical function in patients with
COPD. This is crucial for preventing disease progression, de-
laying exacerbations, and assessing the extent to which patients
can continue walking, as determined by the walking ability as-
sessment. Similarly, it is crucial to keep patients actively en-
gaged in their daily lives in order to maintain their functional
status. To achieve this, significant emphasis has been placed on
enhancing self-motivation [6] and treatment adherence [7] to
both pharmacological and nonpharmacological interventions.
Self-efficacy (SE), defined as an individual's confidence in suc-
cessfully performing certain behaviors, plays a key role in
COPD management [8]. Promoting SE is particularly crucial in
ongoing respiratory rehabilitation, which is essential for pre-
venting exacerbations of COPD [3,5]. Indeed, previous research
on patients with COPD has demonstrated a strong association
between higher SE and several positive health outcomes, such
as fewer complaints related to dyspnea and fewer limitations in
daily activities [9]. Additionally, higher SE has been linked to
an improved overall quality of life in patients with COPD [8].
These findings suggest that SE positively affects the overall
health outcomes of patients with COPD, indicating the need to
explore SE and disease severity in this population.

Several variables are involved in disease progression of COPD
patients. In particular, forced expiratory volume in one second
(FEV)) [7], which is a key indicator for diagnosing COPD and
measuring the degree of airflow limitation, has been suggested
by the GOLD as an important criterion for stratifying the sever-
ity of COPD [3]. However, a previous study [7] that stratified
COPD patients based on their FEV, and examined their rela-
tionship with patient symptoms found no significant associa-
tions. In addition, a lower FEV, in COPD patients is associated
with an increased frequency of acute exacerbations, symptoms,
and physical disability [10]. Moreover, greater physical disability
and psychological stress are linked to a poorer quality of life and
less favorable long-term prognosis [11,12]. These findings un-
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derscore the importance of considering a comprehensive picture
that includes patient-reported outcomes and psychological indi-
cators when assessing patients with COPD and determining ap-
propriate therapeutic approaches [13]. Relying solely on a single
metric such as disease severity may not provide a complete un-
derstanding of a patient's condition. Emphasizing the signifi-
cance of a comprehensive assessment is crucial because it allows
the exploration of interventions that can aid in preventing exac-
erbations of COPD [2,7].

As mentioned above, COPD is a complex disease, and several
variables are associated with a patient's condition and treatment
outcomes. It is crucial to adopt a therapeutic approach based
on a comprehensive assessment that includes subjective reports
and the patient's physical condition. However, in Korea, there is
a lack of studies that assess multiple variables along with COPD
severity in patients and identify the differences between these
variables based on disease severity. Therefore, this study aimed
to comprehensively explore respiratory rehabilitation SE,
health-related quality of life (HRQoL), and physical function-
ing of COPD patients, while considering the impact of airflow
limitation, which is a commonly used indicator of disease se-
verity. The goal was to provide insights into patient characteris-
tics that should be considered in a comprehensive assessment
of patients with COPD and to offer implications for nursing
practice and future research.

The objectives of this study were as follows: first, to identify
the characteristics of patients with COPD, and second, to de-
termine the differences in physical function, respiratory reha-
bilitation SE, and HRQoL based on the severity of the condi-
tion categorized by the degree of airflow limitation.

METHODS

1. Study design
We conducted a descriptive survey to assess the characteris-
tics of community-dwelling COPD patients.

2. Study participants

The study participants were patients diagnosed with COPD
who received outpatient treatment at the Department of Respi-
ratory Medicine of a Wonju Severance Christian Hospital. The
inclusion criteria required patients to be capable of effective
communication and willing to participate. An FEV /forced vital
capacity (FVC) < 70% ratio, as per the GOLD diagnostic crite-
ria [3], was one of the key criteria. Additionally, patients with
confirmed pulmonary function test results within the previous
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three months were included. Certain patients were excluded
based on the following criteria: those with a psychiatric illness
(e.g., schizophrenia) that could limit their ability to respond to
the questionnaire, patients diagnosed with asthma only, and in-
dividuals who had difficulties performing tests to determine
their exercise capacity [14].

The sample size for this study was calculated using a signifi-
cance level of .05, statistical power of .80, and effect size of .25,
which corresponds to the median of the f-values for one-way
ANOVA of Cohen [15]. This resulted in a sample size of 180
participants. To account for potential dropouts, 190 partici-
pants were included in this study. After data collection, the final
analysis included 182 fully completed questionnaires, with
eight incomplete responses, indicating a dropout rate of 4.3%.

3. Research tools
1) Participant characteristics

To identify participants’ general characteristics, the study in-
cluded four questions on age, sex, education level, and occupa-
tion. The disease-related characteristics of the participants in-
cluded indicators suggested by domestic and international
treatment guidelines [3,5] and previous studies [16] as the main
evaluation items for the disease status of patients with COPD.
First, “smoking status” was measured by the participants’
self-report of “never smoked,” “quit smoking,” and “currently
smoking” Medical histories included illness duration, presence
of cardiovascular disease complications, and hospitalization for
exacerbations, which were collected from the patients' medical
records. Disease duration was calculated as the number of years
between the year in which the patient was first diagnosed with
COPD and the year of data collection. The presence of cardio-
vascular disease was included as a variable because it is highly
associated with health status and prognosis in patients with
COPD and has been suggested to be a frequent comorbidity in
these patients [17]. Dyspnea as a current symptom was mea-
sured using the modified Medical Research Council (mMRC)
tool proposed by the American Thoracic Society [18]. This
tool, which is widely used in Korea for patients with respiratory
diseases [19], assesses the level of dyspnea experienced by indi-
viduals. The scale ranges from 0, "I do not feel dyspneic except
during strenuous exercise"; to 1, "I feel short of breath when
walking up an inclined path or walking quickly on a flat sur-
face"; 2, "When I am walking with a group of my peers, I would
stop and rest even if I fall behind or walk alone; 3, "I get out of
breath after walking about 100 meters or a few minutes on flat
ground'; and 4, "I get out of breath even if I move a little in my
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daily routine." There are five levels in total, with higher scores
on the scale indicating more severe shortness of breath.

2) Severity

The severity of the participants' respiratory conditions was
categorized based on airflow limitation (FEV, [% predicted])
according to the GOLD stage criteria [3]. The degree of airflow
limitation was defined by FEV|, as recorded in the last three
months of the participants' medical records. This approach
aligns with the existing literature [20], which indicates that lung
function tests using spirometry are acceptable as long as the re-
sults are obtained within the last three months. Severity was di-
vided into four levels based on FEV, values: GOLD 1 with FEV,
(% predicted) > 80 was categorized as “mild,” GOLD 2 with
FEV, (% predicted) 50-79 as “moderate,” GOLD 3 with FEV, (%
predicted) 30-49 as “severe,” and GOLD 4 with FEV, (% pre-
dicted) < 30 as “very severe”

3) Physical function

The physical function of the participants refers to their ability
to sustain the physical activities that are necessary for daily life.
In this study, physical function was measured using the walking
ability test, which has been suggested as an indicator of the
ability to perform daily activities [3,5]. Among the available op-
tions, including the 6- and 12-minute walk tests and shuttle
walk tests, the 6-minute walk test was selected as the most
commonly used and reliable method. It is easy to administer,
shows high patient compliance, and employs standardized in-
structions [21]. In this study, the 6-minute walk test was con-
ducted indoors following standardized instructions. A 30-m
long corridor with a hard floor was used, and the participants
walked back and forth at a comfortable speed of their choice
for 6 minutes. The total distance covered by each participant
during the test was recorded. If a participant experienced short-
ness of breath or fatigue during the test and wished to stop, the
test was immediately halted and the distance walked up to that
point was recorded.

4) SE

To assess the participants' SE, we used the Pulmonary Reha-
bilitation Adapted Index of Self-Efficacy (PRAISE) [22]. This
tool was developed to measure the extent to which individuals
with COPD perceive themselves as capable of maintaining re-
spiratory function and controlling and self-managing their daily
lives [22]. This tool has also been validated in Korean patients
with COPD [23]. The PRAISE consists of 15 questions, with
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scores ranging from 15 to 60 based on a 4-point Likert scale.
The responses range from 1, "not at all," to 4, "very much so,”
with higher scores indicating higher respiratory rehabilitation
SE. In a previous study involving Korean patients with COPD
[23], the tool demonstrated high reliability with a Cronbach's al-
pha value of .93, and in this study, the reliability was .94.

5) HRQoL

To measure participants’ HRQoL, we employed the St.
George's Respiratory Questionnaire (SGRQ), developed by
Jones et al. [24]. This questionnaire comprises 50 items de-
signed to assess daily functioning and the impact of lung dis-
ease on the daily lives of patients with COPD. It is organized
into three domains: symptoms, activity, and impact. The symp-
tom domain includes eight questions concerning cough fre-
quency, expectoration, wheezing, shortness of breath, chest
tightness, and the duration and frequency of chest tightness or
wheezing. The activity domain consists of 16 questions focused
on physical activities that cause breathlessness or are limited by
breathlessness. The impact domain comprises 26 questions
covering areas such as occupation, health control, embarrass-
ment, medication needs and side effects, health expectations,
and interference in daily life. In the symptom domain, multiple
response options are provided for questions regarding the se-
verity, frequency, and persistence of symptoms over a one- to
four-week period. In contrast, the activity and impact domains
utilize "yes" and "no" responses to assess the difficulty and im-
pact of activities for each question. The scores for each domain
were then converted to a range from 0 to 100, with higher
scores indicating poorer HRQoL.

The tool used in this study has been validated in patients
with COPD in the United States and Europe [24]. The Korean
version of the SGRQ has been validated in a study involving
patients with chronic respiratory diseases [25]. The Korean ver-
sion demonstrated a significant inverse correlation with FEV,
and FVC in pulmonary function tests and the 6-minute walk
test as well as a significant normal correlation with the dyspnea
scale. In another study involving Korean patients with COPD
[26], the reliability of the SGRQ was evaluated and Cronbach's
alpha values were .93 for the entire tool, .94 for the symptom
domain, .89 for the activity domain, and .88 for the impact do-
main. In the current study, the overall reliability of the tool was
.94, with individual domain reliabilities of .87, .89, and .93 for
the symptom, activity, and impact domains, respectively.
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4. Data collection

Patients were selected for this study by explaining the pur-
pose and details of the study to respiratory physicians at the
university hospital and seeking their cooperation in identifying
eligible patients. The research assistant explained the purpose
and procedures of the study to patients during outpatient visits.
Data collection dates were agreed upon by the patients who
consented to participate. Participants were then met on the
scheduled data collection day to confirm their willingness to
participate in the study. Data were collected in a private patient
consultation room in the Department of Respiratory Medicine
after participants signed an informed consent form. The gener-
al characteristics, smoking status, mMRC dyspnea scale score,
respiratory rehabilitation SE, and HRQoL of the participants
were self-reported. A research assistant recorded the responses
to the questionnaire, or the participants completed the ques-
tionnaire if they preferred. Additional information such as dis-
ease duration, presence of cardiovascular disease complications,
history of hospitalization for exacerbations, and FEV, test re-
sults to identify airflow limitations was obtained from the par-
ticipants' medical records. The 6-minute walk test was conduct-
ed using a standardized approach in a designated hallway area
within the department.

S. Data analysis

The collected data were analyzed using PASW Statistics 28.0
(IBM SPSS Inc., Chicago, USA). Descriptive statistics were used
to analyze the participants' characteristics (both general and
disease-related), severity, physical functioning, respiratory re-
habilitation SE, and HRQoL. The differences in general charac-
teristics, disease-related characteristics, physical functioning,
respiratory rehabilitation SE, and HRQoL were examined based
on severity using the y’ test and one-way ANOVA. Post hoc
testing was conducted using Scheffe's test. The significance lev-
el was set at .05. The reliability of the instrument was assessed
using an internal consistency index (Cronbach’s alpha).

6. Ethical considerations

Prior to this study, approval was obtained from the Institu-
tional Review Board (CR 317118) of Wonju Severance Chris-
tian Hospital. Before data collection, the research participants
were fully informed of the study's purpose, voluntary participa-
tion, and protection of their rights, including confidentiality.
They were also informed about the benefits, risks, and rewards
associated with participating in the study, and that they would
receive a small reward for completing the questionnaire. Fur-
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thermore, the participants were informed of their right to with-
draw their consent at any time without penalty. They were as-
sured that all the information provided and the questionnaire
responses would be encrypted and used solely for study purpos-
es. Additionally, participants were informed that all data would
be securely stored for a period of three years and then destroyed.
After receiving all necessary explanations, the participants who
agreed to participate in the study were asked to sign a consent
form before the commencement of data collection.

RESULTS

1. Participant characteristics

The mean age of the participants was 70.02 + 9.54 years and
87.2% were male. Approximately 56.0% of the participants had a
junior high school diploma or lower education level, and 60.1%

Table 1. Participant Characteristics (N = 182)

JKBNS

had no occupation. In terms of disease-related characteristics,
89.9% of the participants were not current smokers. The mean
duration of the disease was 10.76 + 10.03 years, with 31.0% of the
participants having a disease duration of more than 10 years. Ad-
ditionally, 35.1% of the participants had cardiovascular complica-
tions and 38.5% had been hospitalized at least once in the past
year because of worsening symptoms. The mMRC dyspnea scale
was used to assess the severity of breathlessness. The findings
showed that 49.3% of the participants were at or below Stage 1 on
the mMRC scale, indicating that they were out of breath while
walking quickly. In contrast, 50.7% were at or above Stage 2, as
they experienced breathlessness and had to stop and breathe even
when walking behind their peers or alone. According to GOLD
stage criteria, 32.4% of the participants were categorized as ‘mild;
37.9% were ‘moderate; and 22.1% and 7.6% were ‘severe’ and ‘very

severe; respectively (Table 1).

Characteristic Category n (%) M + SD
Age (yr) < 60 32(17.6) 70.02 + 9.54
61-70 56 (31.0) [Range: 42-90)
71-80 68 (37.2)
> 81 26 (14.2)
Sex Male 157 (87.2)
Female 25 (12.8)
Education < Middle school 102 (56.0)
< High school 54 (30.0)
> College 26 (14.0)
Occupation None 109 (60.1)
Self-employed 65 (35.6)
Office worker 8(4.3)
Smoking Never 47 (25.7)
Ex-smoker 117 (64.2)
Current smoker 18 (10.1)
Duration of the disease (yr) <10 126 (69.0) 10.76 + 10.03
> 10 56 (31.0)
Cardiovascular comorbidities Yes 64 (35.1)
No 118 (64.9)
Exacerbation history None 112 (61.5)
> 1 70 (38.5)
mMRC 0-1 90 (49.3)
> 2 92 (50.7)
Disease severity
GOLD1 (mild) FEV, (% predicted) > 80 59 (32.4) 62.13 + 22.80
GOLD2 (moderate) FEV, (% predicted) 50 - 79 69 (37.9)
GOLD3 (severe) FEV, (% predicted) 30 - 49 40 (22.1)
GOLD4 (very severe) FEV, (% predicted) < 30 14 (7.6)

M = mean; SD = standard deviation; mMRC = modified Medical Research Council; GOLD = Global Initiative for Chronic Obstructive Lung Disease; FEV,

= forced expiratory volume in 1 second.
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2. Participant characteristics according to disease severity

A comparison of the general and disease-related characteris-
tics of the participants by disease severity is shown in Table 2.
First, the differences in general characteristics were significant-
ly lower in terms of age (F = 5.77, p = .001), in the order of the
moderate, severe, and very severe groups. However, the groups
did not differ significantly in terms of sex, education, or occu-
pational distribution.

Among the disease-related characteristics, the duration of ill-
ness was the shortest in the mild group (7.76 + 8.26 years) and
the longest in the very severe group (13.84 + 9.37 years); how-
ever, the disease duration did not differ significantly between
groups. Similarly, the distribution of cardiovascular comorbidi-
ties and hospitalizations for exacerbations did not differ signifi-
cantly between groups. However, for the mMRC dyspnea scale,
the distribution differed significantly between groups (x> =
17.97,p < .001).

3. Physical function, respiratory rehabilitation SE, and
HRQoL

Regarding the 6-minute walk test results, there was no statis-
tically significant difference between the mild, moderate, se-
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vere, and very severe groups (F = 1.18, p = .332). Respiratory
rehabilitation SE was significantly higher in the mild and mod-
erate groups than in the very severe group (F = 8.23, p < .001).
For the SGRQ scores, which measured HRQoL, the very severe
group had a significantly lower HRQoL than the other three
groups, and the highest scores overall and in the symptom, ac-
tivity, and impact domains. Specifically, the overall score was
significantly different among the mild, moderate, severe, and
very severe groups (F = 9.92, p < .001). Symptom domain
scores were significantly lower in the mild and moderate
groups than in the very severe group (F = 5.59, p < .001). The
activity domain score was significantly lower in the mild group
than in the other groups (F = 13.32, p < .001), and the impact
domain score was significantly higher in the very severe group
than in the other groups (F = 5.70, p = .001) (Table 3).

DISCUSSION

This study evaluated physical functioning, SE, and HRQoL
and revealed differences in these variables depending on dis-
ease severity categorized by the degree of airflow limitation, a
critical criterion in the GOLD guidelines. A noteworthy contri-

Table 2. Comparing Participant Characteristics by Disease Severity (N = 182)

Disease Severity

Characteristic Mild® Moderate’ Severe® Very Severe" X2 orF(p)
(n = 59) (n = 69) (n = 40) (n=14)
Age (yr) 72.68 £ 9.01 73.00 = 8.62 66.84 + 8.28 64.10 + 8.61 5.77 (.001)
b>c>d

Sex Male 56 (94.3) 62 (89.8) 33(83.3) 11 (80.0) 2.64 (.450)
Female 3(5.7) 7 (10.2) 7 (16.7) 3(20.0)

Education < Middle school 28 (46.8) 45 (66.2) 21 (52.5) 8 (57.1)
< High school 7 (29.0) 20 (29.1) 3(32.5) 4(28.6) 17.51 (.289)
> College 14 (24.2) 4(5.7) 6 (15.0) 2 (14.3)

Occupation No 30 (57.1) 56 (81.2) 21 (51.6) 12 (85.7) 4.87 (.561)
Yes 29 (42.9) 13(18.8) 19 (48.4) 2 (14.3)

Smoking Never 10(17.1) 16 (22.4) 13 (32.3) 2(14.3) 4.68 (.587)
Ex-smoker 41 (68.6) 47 (67.4) 22 (54.8) 11 (78.6)
Current smoker 8(14.3) 6(8.2) 5(12.9) 1(7.1)

Duration of the disease (yr) 7.76 + 8.26 10.89 + 11.37 12.84 + 10.88 13.84 + 937 1.99 (.118)

Cardiovascular comorbidities ~ Yes 23 (47.1) 27 (38.8) 6(16.1) 3(21.4) 21.56 (.120)
No 6(52.9) 42 (61.1) 4(83.9) 11 (78.6)

Exacerbation history None 9 (65.7) 44 (63.3) 4 (60.0) 5(39.1) 2.38(.498)
> 1 20 (34.3) 25 (36.7) 16 (40.0) 9 (60.9)

mMRC 0-1 2(71.2) 34 (49.0) 5(38.7) 1(0.7) 17.97 (< .001)
> 2 17 (28.8) 35(51.0) 5(61.3) 13 (99.3)

Values are presented as the mean + standard deviation or n (%).
mMRC = modified Medical Research Council.
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Table 3. Comparing Study Variables by Disease Severity (N = 182)
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Disease Severity

Variable Total Mild?
(n = 59)

Physical function
6-minute walking distance (meter)

Self-efficacy (PRAISE) 42,69 + 7.89 45.38 + 6.06
(Range: 15-60)

Health-related quality of life (SGRQ)
(Range: 0-100)
Total 40.11 £ 20.22 31.53+17.53
Symptom 4942 + 21.14 43.5+20.19
Activity 52.05 + 25.82 38.56+23.27
Impact 30.43 + 20.84 23.79+18.31

206.21 £ 102.35 251.78 + 200.55

Moderate’ Severe® Very Severe’ F(p)
(n = 69) (n = 40) (n=14
185.65 = 105.55 245.24 + 12292 182.78 + 112.28 1.18 (.332)
41.17 = 7.68 45.61 = 8.87 37.15 £ 9.09 8.23 (< .001)
ac>d
39.53+19.82 4557+17.63 6292+ 19.11 9.92 (< .001)
a<bcec<d
47.81+20.88 54.01+17.00 69.38+ 25.11 5.59 (< .001)
ab<d
52.50+25.41 60.57 +20.01 82.67+16.15 13.32 (< .001)
a<bc<d
29.61+20.33 35.00+20.40 49.63+23.79 5.70 (.001)
abc<d

Values are presented as the mean + standard deviation.

PRAISE = Pulmonary Rehabilitation Adapted Index of Self-Efficacy; SGRQ = Saint George Respiratory Questionnaire.

bution of this finding lies in the application of these variables,
which have been emphasized as crucial indicators for compre-
hensively assessing the conditions of COPD patients in previ-
ous international studies in the context of community-dwelling
Korean patients.

The mean age of the study participants was 70.02 years, with
many (68.2%) in the age range of 60s and 70s. The study in-
cluded a higher proportion of male participants (87.2%), and
14.0% had a college degree or higher. These demographic char-
acteristics are similar to those of a previous study that exam-
ined 1,092 patients with COPD from the sixth National Health
and Nutrition Examination Survey [1], in which 75.6% of the
participants were in their 60s and 70s, 76.1% were male, and
15.3% had a college degree or higher. These similarities indicate
that the current study sample was representative of a larger
COPD patient population. However, the distribution of the se-
verity categories in this study differed from that reported by
Mok and Jo [1]. In the current study, disease severity of 70.3%
of participants were categorized as mild or moderate, whereas
29.7% were categorized as severe or very severe. However, Mok
and Jo reported that 95.7% of their participants belonged to the
mild or moderate category. Upon further analysis of the differ-
ences in demographic characteristics according to severity, we
found that age was significantly lower in the moderate, severe,
and very severe groups. This finding is consistent with that of a
previous international study that analyzed demographic char-

178

acteristics based on FEV| in patients with COPD [13], which
also reported that patients in the very severe group tended to
be younger. However, this observation differs from that of an-
other study that examined the general characteristics of patients
with COPD in the Korean National Health and Nutrition Ex-
amination Survey [1] and found that higher severity was asso-
ciated with older age. The observed differences in the charac-
teristics of the participants in this study compared with those in
previous studies may be attributed to several factors. First, this
and the aforementioned studies from outside Korea [13] were
conducted on patients registered and treated at a tertiary gener-
al hospital. However, a Korean study analyzed data collected
from a large sample of the Korean National Health and Nutri-
tion Examination Survey, which included patients from various
medical institutions of different sizes and service scopes in the
community. Consequently, the Korean study may have includ-
ed a more diverse range of patients with various characteristics,
which may have influenced the outcomes. It is crucial to ac-
knowledge the limitations of the current study, particularly the
relatively small number of participants. This may have affected
the generalizability of the findings. Therefore, future research
should include a larger number of participants to enhance the
exploration of this topic.

Among the disease-related characteristics of the participants,
subjective dyspnea based on mMRC 2, "When I am walking
with a group of my peers, I would stop and rest even if I fall be-
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hind or walk alone," showed a significant difference in the dis-
tribution of mMRC levels 2 and above versus levels 1 and below
depending on severity. This contrasts with a study of Asian pa-
tients with COPD, in which the degree of dyspnea did not dif-
fer significantly as severity worsened [13]. This study analyzed
the distribution of mMRC scores of 2 or more and 1 or less by
severity, whereas a previous overseas study [13] analyzed the
mean mMRC score by severity, leading to limitations in direct-
ly comparing the results. In this study, the proportion of pa-
tients reporting an mMRC > 2 increased dramatically, from
28.8% in the mild group to 51.0% and 61.3% in the moderate
and severe groups, respectively. Notably, 99.3% of the very se-
vere group reported dyspnea with an mMRC > 2. This finding
underscores the importance of preventing exacerbations, as the
proportion of patients with severe dyspnea increases sharply as
COPD progresses from mild to moderate and then to severe. It
has been consistently recognized that applying effective inter-
ventions to improve the physical and psychological conditions
of patients with early stage COPD before their lung function
declines is crucial, along with supporting long-term health-pro-
moting behaviors [27]. However, the prevention of exacerba-
tions in patients with advanced disease has received little atten-
tion. Interventions such as respiratory rehabilitation programs
[27], which have proven effective in preventing exacerbations
in patients with early-stage COPD, should also be implemented
for patients with advanced disease. These interventions should
include strategies to identify and tailor respiratory rehabilita-
tion according to specific conditions and characteristics.

One variable emphasized for tailoring respiratory rehabilita-
tion is SE [22]. Previous research [9] has shown that COPD pa-
tients with high SE report fewer dyspnea complaints and lim-
itations in daily life, indicating a positive effect on their overall
condition. In this study, although the difference was not signifi-
cant, the severe group had higher respiratory rehabilitation SE
scores and longer walking distances in the 6-minute walk test
than the moderate group. This finding suggests that patients
with severe disease and high respiratory rehabilitation SE may
perform well in self-management, maintain physical function,
and experience fewer daily life restrictions. This highlights that
SE may play a significant role in influencing daily life restric-
tions and physical function decline, even in patients with ad-
vanced disease. This interpretation is also supported by the re-
sults of Kang et al. [28], who found that patients with COPD in
the severe group had a higher degree of self-management than
those in the moderate group. However, the study did not mea-
sure SE, which limits the interpretation. In addition, this study
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did not investigate the degree of self-management with other
factors that may affect the participants’ walking ability, and the
number of participants in some moderate groups was insuffi-
cient; therefore, the interpretation should be made with cau-
tion. Future studies with larger numbers of participants and
more variables should be conducted to explore the relationship
between SE and physical function by disease severity.

In this study, the participants’ HRQoL tended to decrease
with increasing severity, which is consistent with previous stud-
ies [1,13,28,29] and supports the interpretation that worsening
airflow limitation interferes with daily activities and worsens
quality of life [4,30]. In addition, the “activity” domain of
HRQoL was the lowest in this study, which is consistent with
the findings of previous studies that used the same instrument
[13,29]. Furthermore, the significant difference in the total
quality of life scores and scores in the activity and impact do-
mains between the severe and very severe groups highlights the
need to manage the severe group to prevent deterioration. As
mentioned earlier, respiratory rehabilitation strategies tailored
to the characteristics of the population are important to prevent
deterioration in the severe group.

This study effectively categorized the severity of COPD based
on FEV, an indicator of airflow limitation, and examined the
patient characteristics, physical functioning, SE, and HRQoL.
The findings indicated that subjective dyspnea, respiratory re-
habilitation SE, and HRQoL tended to decline as the severity of
COPD worsened, with notable differences between the severe
and very severe COPD groups, particularly in terms of respira-
tory rehabilitation SE and quality of life. These results empha-
size the importance of managing COPD not only in the early
stages after diagnosis, but also in the severe group to prevent
turther exacerbations. To achieve this, disease severity must be
assessed by evaluating the degree of airflow limitation, which
reflects changes in disease status, and by comprehensively eval-
uating meaningful variables subjectively reported by patients
during condition assessment and management. The patient-re-
ported variables utilized in this study, including dyspnea, respi-
ratory rehabilitation SE, and HRQoL, should be assessed
during follow-up according to domestic and international
guidelines [3,5]. These comprehensive assessment indicators
hold great significance, as they empower nurses to inde-
pendently assess COPD patients and develop individualized
nursing interventions based on the severity and unique charac-
teristics of each patient.
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CONCLUSION

This study focused on patients diagnosed with COPD, a rela-
tively under-recognized disease with a growing societal burden
owing to delays in diagnosis and treatment caused by its com-
plex characteristics. This study examined COPD severity, phys-
ical functional status, and patient-reported subjective charac-
teristics. The results of this study have significant implications
for nursing practice as they identify key variables that serve as
indicators for the comprehensive assessment of COPD patients
in Korea. This information is crucial for establishing nursing
care tailored to the specific characteristics and needs of patients
with COPD, thus ensuring effective follow-up and manage-
ment. However, our results should be interpreted with caution
primarily because of the cross-sectional collection of outpatient
data at a local tertiary general hospital, which limits the repre-
sentativeness of the sample. Additionally, the study did not in-
vestigate chronic diseases or psychological health problems
such as depression, which may influence the severity of the dis-
ease. To address these limitations, future studies should adopt a
prospective approach to monitor changes in the identified vari-
ables, and include a larger and more diverse participant pool.
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Purpose: The purpose of this study was to evaluate the applicability of ChatGPT in biological nursing Revised: August 13, 2023
science education. Accepted: August 14, 2023
Methods: This study was conducted by entering questions about the field of biological nursing science

into ChatGPT versions GPT-3.5 and GPT-4 and evaluating the answers. Three questions each related to Corresponding author:
microbiology and pharmacology were entered, and the generated content was analyzed to determine Seok Hee Jeong

its applicability to the field of biological nursing science. The questions were of a level that could be College of Nursing, Jeonbuk
presented to nursing students as written test questions. National University. 567 Baekje-
Results: The answers generated in English had 100.0% accuracy in both GPT-3.5 and GPT-4. For the daero, Deokjin-gu, Jeonju 54896,
sentences generated in Korean, the accuracy rate of GPT-3.5 was 62.7%, and that of GPT-4 was Korea

100.0%. The total number of Korean sentences in GPT-3.5 was 51, while the total number of Korean Tel: +82-63-270-3117

Fax: +82-63-270-3127

sentences in GPT-4 was 68. Likewise, the total number of English sentences in GPT-3.5 was 70, while
E-mail: awesomeprof@jbnu.ac.kr

the total number of English sentences in GPT-4 was 75. This showed that even for the same Korean or
English question, GPT-4 tended to be more detailed than GPT-3.5.

Conclusion: This study confirmed the advantages of ChatGPT as a tool to improve understanding of
various complex concepts in the field of biological nursing science. However, as the answers were
based on data collected up to 2021, a guideline reflecting the most up-to-date information is needed.
Further research is needed to develop a reliable and valid scale to evaluate ChatGPT's responses.
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Table 1. Characteristics of GPT-3.5 and GPT-4
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= T e 49 HlE&Z 4hESo] ol %;894 e g A

1. GPT-3.62 GPT-42| EA

GPT-3.59} GPT-49] £4& H|wet Z3= Table 13} AT,
GPT-3.59] A9 2022 11¢¥ 30¥0]1, GPT-49] AL
20239 39¥ 1490|tt. GPT-3.5% F&& AR & QAT
GPT-42 g 29l 20 28 AMERE A E3foF AT 5= it}
GPT-3.5¢} GPT-4= 5 7] }{Ad 2% 20219 99719 ARS
vlegto & Fit} 18U 45 TB 37]9] QIE|Yl HIAE Hlolg &k
F& A'd GPT-3.59 H]3] GPT-4+= 500 TB I3l GAE do]
H 852 3 &= Ik GPT-3.5% 1,750 719] wi7iH<E k55t
=8, GPT-4= 12709] Wi7HRE Shadtet. HAE-OHY &
' (text-only mode)?l GPT-3.5°14 GPT-4+= EFFT =
2’ (multimodal model)Z AT = 2R}, 48], o|u]x], FAF
= Eidlo} o5 EFH o g Ad|sto] A7 W& B85 dE
F e R WA thEo® g Qb Ado] R E ]l
GPT-3.5& HZ|Y 37 5 vl AQl &ofofl thet JR71A] A
_:_*1401,]- GPT-4% _ﬂ_aﬁo]x] E—o]— 11 oﬂ 1:}0}1— H] o]
82.0%7HA] &%}, WEF= 8,000712] o1FoflA] 64,00070<] o]
FE 7199 5= A =HYlom F&2 JojE AMESHE GPT-3.591

Item GPT-3.5 GPT-4

Release date 2022.11.30 2023.03. 14

Costs Free $20/month

Training data 45 TB of text from the web 500 TB of text from the web

Training data period September 2021 September 2021

Number of parameters 175 billion parameters 1 trillion parameters

Model Text-only model Multimodal model

Reliability of answers Provide knowledge about unethical areas such as crime,  Reduced the rate of answering unethical and dehumaniz-
hacking, etc. ing questions by 82%

Memory 8,000 words 64,000 words

Multilingual Capabilities

Input Only text

Token limit 4,096 (equivalent to 3,072 words)

English proficiency was already strong at 70.1%

Improved multilingual capabilities

It can work with 25 languages other than English.
Accepts visual input

32,768 (equivalent to 24,576 words)

GPT = Generative Pre-trained Transformer.
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£ AToIA GPT-3.59 GPT-40 217} AES Qeistol 44 AIRA vt ZAfekA] gk Bdlo|irh.
€ gue 1= 13} g
Table 2. Accuracy of Answers to Questions
Version GPT-3.5 GPT-4
Language Korean English Korean English
Total  Correct Total Correct Total  Correct Total  Correct
Questi Accuracy Accuracy Accuracy Accuracy
uestion sentences sentences (%) sentences sentences (%) sentences sentences (%) sentences sentences (%)
(n) (n) (n) (n) (n) (n) (n) (n)
1 15 0 0.0 21 21 100.0 29 29 100.0 29 29 100.0
2 4 4 100.0 5 5 100.0 5 5 100.0 5 5 100.0
3 7 7 100.0 9 9 100.0 2 100.0 9 9 100.0
4 1 10 90.9 12 12 100.0 13 13 100.0 13 13 100.0
5 8 6 75.0 12 12 100.0 12 12 100.0 12 12 100.0
6 6 5 83.3 1 1 100.0 7 7 100.0 7 7 100.0
Total 51 32 62.7 70 70 100.0 68 68 100.0 75 75 100.0
GPT = Generative Pre-trained Transformer.
120 A
100 100 100

100 +

80 -

60 -

40 4

20 A

0
Total sentences (n) Correct sentences (n) Accuracy (%) Total sentences (n) Correct sentences (n) Accuracy (%)
KOREAN ENGLISH

M GPT-3.5

M GPT-4

Figure 1. Accuracy of GPT-3.5 and GPT-4. GPT = Generative Pre-trained Transformer.
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EZ 1. Questions and Answers by ChatGPT (GPT-3.5 vs GPT-4)
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A RO CHOH A4 Sf THO|X| = ZEHSHR

GPT-3.5

201l CHoli A4 of HO[X|

(ZZE E3) Please explain the gram staining
method on one A4 page.
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(Y2 ) The Gram staining method is a dif-
ferential staining technique used to differenti-
ate bacterial species into two groups,
Gram-positive and Gram-negative, based on
the differences in the cell wall structure. This
technique was developed by Danish bacteriol-
ogist Hans Christian Gram in 1884. Here is an
explanation of the Gram staining method on
one A4 page.

Materials:
Microscope
Bacterial culture
Crystal violet
Gram's iodine
Ethanol or alcohol
Safranin

Procedure:

Prepare a bacterial smear by placing a drop of
water on a clean glass slide, then using a ster-
ile loop to transfer a small amount of bacterial
culture onto the slide. Spread the bacteria
evenly over the slide, and let it air dry. Fix the
bacteria to the slide by passing it over a flame
2-3 times, or by using a gentle heat source
such as a slide warmer. Flood the slide with
crystal violet and let it sit for 1 minute. This
will stain all bacterial cells. Rinse the slide with
water, then flood it with Gram's iodine and let
it sit for 1 minute. This will form a complex
between the crystal violet and iodine, which
makes the cells more resistant to decoloriza-
tion. Rinse the slide with water, then decolor-
ize the cells with ethanol or alcohol for 10-30
seconds. This will selectively remove the crystal
violet-iodine complex from Gram-negative
cells, but not from Gram-positive cells.

Rinse the slide with water, then counterstain
the cells with safranin for 1 minute. This will
stain Gram-negative cells red, while
Gram-positive cells will remain purple.

Rinse the slide with water, blot dry, and examine
under the microscope at 1000x magnification.
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Interpretation:

Gram-positive bacteria appear purple because
they retain the crystal violet-iodine complex in
their thick peptidoglycan cell walls. Gram-neg-
ative bacteria appear red because they do not
retain the crystal violet-iodine complex due to
their thin peptidoglycan cell walls and outer
membrane. Gram-variable bacteria may appear
as a mix of purple and red cells due to differ-
ences in their cell wall thickness or composi-
tion. In conclusion, the Gram staining method
is a widely used technique in microbiology to
quickly identify bacterial species based on their
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cell wall characteristics. It is a simple, cost-ef- | G2| TE & X|=0| 523 HEE M3+ A
fective, and reliable method that can provide |= ZtHotl HIE 22X0|H Mg 4 U= 2
important information for the diagnosis and | & &JLICt.
treatment of bacterial infections.
GPT-4
(Fz HE) 1A LHof tial A4 B HOIX] | (FE EE) Please explain the gram staining  [(Z= = iA) 12 S WS A4 8X| ot F
2 gHoHH. method on one A4 page. =HOo= ATl =ML
(T2 ) 23 SM UY 0F (A4 3 HOIX]) | (Y2 ) Gram Staining Method Summary | (B Bt oliAl) Z12 GA 2 Q0KA4 &t HO]
(A4 one page) W)
I S U2 0SS0 ZYRASH At

The Gram staining method is a widely used
bacterial classification technique in microbiol-
ogy. It was developed in 1884 by Danish scien-
tist Hans Christian Gram (1843-1938). Gram
staining allows for the differentiation of bac-
teria into Gram-positive and Gram-negative
groups, which helps in understanding import-
ant characteristics such as bacterial structure
and susceptibility to antibiotics.

The Gram staining method involves the follow-
ing steps:

Sample preparation: Spread the bacteria uni-
formly on a clean slide and apply heat to fix it
in place.

Crystal violet staining: Add crystal violet dye to
the slide, allowing it to stain the bacterial cell
walls. Allow it to sit for about 1 minute before
rinsing with water.

lodine treatment: Add Gram's iodine solution
to the slide, causing the crystal violet to bind
with the iodine and form large complexes.
These complexes further stain the cell walls.
Allow it to sit for about 1 minute before rins-
ing with water.

Decolorization with alcohol or acetone: Add
alcohol or acetone to the slide to remove the
dye based on the cell wall structure. The cell
walls of Gram-negative bacteria, being thinner
and composed of various lipids, lose the dye
during this process.
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Counterstaining: Add safranin dye to the slide
to replace the lost dye and stain the
Gram-negative bacteria red. Allow it to sit for
1-2 minutes before rinsing with water.

Observation and interpretation: Observe the
stained bacteria under a light microscope and
interpret the results. Gram-positive bacteria
appear purple, while Gram-negative bacteria
appear red. This color difference is due to the
differences in cell wall structure, which allows
for the distinction between the two groups.

The Gram staining method offers several ad-
vantages. It allows for a rapid and simple dif-
ferentiation of bacteria and can be carried out
with relatively inexpensive experimental mate-
rials. Moreover, the distinction between
Gram-positive and Gram-negative bacteria al-
lows for inferences about basic biological
characteristics and antibiotic susceptibility.

However, there are some limitations to Gram
staining. Not all bacteria can be classified as
Gram-positive or Gram-negative, and some
bacteria are difficult or impossible to stain. For
example, bacteria like Mycobacterium have
cell walls containing mycolic acid, a wax-like
substance, making them difficult to distinguish
with standard Gram staining. In such cases,
specialized staining techniques are required.

Additionally, the Gram staining method only
classifies bacteria into two categories and does
not provide information on specific bacterial
species. Therefore, while Gram staining is use-
ful for initial classification, additional experi-
ments and tests are required for more accurate
identification.

In summary, the Gram staining method is a
microbiological technique that classifies bac-
teria into Gram-positive and Gram-negative
groups. It is a quick and simple method that
helps in understanding important bacterial
characteristics. However, for some bacteria,
staining may be difficult or impossible, and ad-
ditional experiments and tests are needed for
more accurate identification.
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(2 HE) 1Y37 S0 Ojsh oF H2o2 o | (F2 E2) Explain autoclaving in one para- (B2 E=Z oiA) 12 B0 sl ot o=
FollF. graph. AFELICE

(F2 g8) ULS7 S Mt 7|7101M A8E | (P2 EH) Autoclaving is a sterilization meth- | (B2 B 614) Autoclaving2 1 2! 1129
= ol HHOZ F7|2F 22 2et=2 AMESt | od that uses high pressure and high tempera- | 5715 Aot Ol8ES =0/= d= AU
O 1t =2 255 0|&5tH SA|L BHS & | ture steam to kill microorganisms. Itis com- | &t JA2 YEPEOZ o7 3 Add etZ0l|A
wots HYRULILE 0] Y2 BES 11210 112 | monly used in medical and laboratory settings | 717, R2| Mg H 42X M2 5L = U
o= Rl E= W= QLBSHS Mo | to sterilize instruments, glassware, and other | = 7|Ef &=2 Etol= O ARRELCHL RES

Oz iR SaHYLICE O] W2 T AL 4 | items that may come into contact with biolog- | 2012 2P0 E52 HHO| BIX|= 1 X|F=
&= M75k=  |ical samples. During the autoclaving process, | AIZHYERORZ 15-20&) &2t 2F 121°Co 2

Ol Ar8ELICE YE o2 o 3l MHIFSE Z0F | items are placed in a chamber and exposed to | =2+ 2F 15psi2| YoM S710] ==ELICt. 0

OIM THALE 7153t 2= &F, AlSf, BIOI20HEIZ] | steam at a temperature of around 121°Cand | 2FE2 H{H|2(0f, HIO|2{A & SHOIS Z&tot

E

o T
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amount of time, typically 15-20 minutes. This |2 M2[E = A1 e8HM B7 Yoz 1 5
process destroys all forms of microorganisms, | 22t H2ld M0 E2| AFSE 1D UASUT
including bacteria, viruses, and fungi. Auto-
claving is a reliable and efficient method of
sterilization, and it is widely used due to its ef-
fectiveness and convenience.
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(FZ HY) 1YB7 (A2 HA, ALA, MRt | (FR EH) Autoclaving is a widely used steril- | (B2 2 oiA) LEZ0|E= HH, A3 U
¥ SOl 22| A2EE A= LUt ization method in hospitals, laboratories, and | XS A I0IA 22| A8 &= B YHYLCH

pharmaceutical industries.

= | This method involves the generation of steam |0l &
B S9| D E= Hwot= | under high temperature and pressure condi- | 44
ol AFSEUC. tions to kill microorganisms such as bacteria, | S 4
viruses, and spores.

RN
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. S AEYOZM TUS =& | and effective at killing microorganisms, and its | 25 =0/ 2=t s XH = 0 T

HHIE B £ U= FHO| ASH. adjustable temperature and pressure settings | 2 M=zt HHIE &ztel  ASLICH

allow for the sterilization of various materials

and equipment.

2Lt Foj| 2ifet SHO0|L EtAEM 22 X | However, heat-sensitive materials or items J2iLt ol Pt =L StAEN 22 M2
2= 1UB7|B0| MoK ¥2 = ASUCL | made from materials like plastic may notbe | 2 ZtE 252 2EZ20/|20] MEotX| %=
suitable for autoclaving. UL

196 https://doi.org/10.7586/jkbns.23.0013


https://doi.org/10.7586/jkbns.23.0013

JKBNS

20|, UXIZ Q| « ChatGPTY| 7|x7t28iug &8 THs4 Hot
3. M =R MIZZOR7HA S0l ol 200Kt2 MYsty, HuEslg Uiy’
GPT-3.5

(2 E2) MZ0H7Hd HAo|l Cich 200K=2 4 | (P2 Z2) Please explain cell-mediated im- | (Z2 =& oiiAl) MZE07H HA0i| CisH 200t O
Folll, =S A, munity in 200 words and provide references. | L2 %ol HIE5IS HAlH FHUAIL.
(I gH) MZO7i Y HA2 MES0| ZFXNC | (FE EH) Cell-mediated immunity is a type | (T2 S oA MZOZHHAS TR, Koty
£ RS Aot 3Hok= HAEESE Q0 | of immune response that involves the direct | SHAIZE S THAMZEIF ZSMIZELE HIF LM 220
LT MIZOf7HS T2 T MIZE XARSHAIZE | action of immune cells, such as T cells and AT 2g3l= HIUIS 9 UB0IL} 0]2st {1
(NK) S0| M=l HAets BiLICE T MZe= & | natural killer cells, against infected or abnor- | 2] B BIS2 HI0[2{A I UL BIH|2|0tRt 2
O] 2FMIZE BH| BEAZl= A5 AXIGHL OIZ | mal cells. This type of immune response is cru- |2 AIE W SEMZEEH NS Y0{si2 M
Dp|ok=0 UL, E8F, T ME= B ME7L | cial for defending the body against intracellu- | S BfAlotd Tidlsh= O SQEHLICEH

SHE Aot ENE ddots HEHME S
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lar pathogens, such as viruses and some bacte-
ria, as well as for detecting and destroying
cancer cells.

T cells play a central role in cell-mediated im-
munity. There are two main types of T cells:
CD4+ T cells, also known as helper T cells, and
CD8+ T cells, also known as cytotoxic T cells.
CD4+ T cells help to coordinate the immune
response by releasing cytokines that activate
other immune cells, while CD8+ T cells directly
kill infected or abnormal cells. Natural killer
(NK) cells are another type of immune cell in-
volved in cell-mediated immunity. They can
recognize and destroy virus-infected and can-
cerous cells without prior exposure to the spe-
cific antigen. NK cells work by recognizing and
binding to cell surface molecules on infected
or abnormal cells, which leads to the release of
cytotoxic granules that induce cell death.

Overall, cell-mediated immunity is essential for
protecting the body against intracellular
pathogens and cancer cells, and plays an im-
portant role in maintaining overall health.
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(FE IR) MEOH7HA HAO| o 200K 12 4 | (Z2 E2) Please explain cell-mediated im- | (2 Z& 8HA]) MILOH7H H0) ChaH 200t Of
Folll, =S A, munity in 200 words and provide references. | L2 %ol HIE5IE HAlsH FHUAIL.
(=2 ) THIZE SHCZ |(FE HHH) Cell-mediated immunity is an im- | (Z2 B o) MI 078 HAY2 F2 T M|ZE

MIZZOf7RY HE2
St HAUES O, HIO|ZAZ MIE, QM|
EL Ol&fst MILE QIAIGHD FAHBILICE Al
TOR7HN HHL =2 CD8+ Cytotoxic THIELL
CD4+ Th1 MZE ZLStolH, OS2 s B
Algts MIZLE DHjst S S 2H[H T2 HY
MEE SHStAZLICH

mune response that primarily involves T cells
and focuses on the recognition and elimination
of virus-infected cells, cancer cells, and other
aberrant cells. Unlike humoral immunity, which
targets extracellular pathogens through anti-
bodies, cell-mediated immunity directly targets
and destroys affected cells.

Cell-mediated immunity involves various T cell
subsets, such as CD8+ cytotoxic T cells, CD4+ T
helper 1 (Th1) cells, and regulatory T cells.
CD8+ cytotoxic T cells recognize and destroy
cells presenting foreign antigens on their sur-
face via major histocompatibility complex
(MHC) class | molecules. They induce apoptosis
in the target cells, effectively eliminating in-
fected or abnormal cells. CD4+ Th1 cells pri-
marily secrete cytokines such as interfer-
on-gamma (IFN-7) and interleukin-2 (IL-2) to
stimulate macrophages and CD8+ cytotoxic T
cells. Regulatory T cells play a crucial role in
controlling immune responses to prevent ex-
cessive tissue damage and autoimmunity.

Overall, cell-mediated immunity is essential for
fighting intracellular pathogens, tumor cells,
and maintaining immune system homeostasis.
However, it is only one aspect of the immune
response, and the humoral and innate immune
responses also play critical roles in maintaining
health.
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A KEYS P 4 QIO0R, 39| P42 5
Qlotil ofF X8fg & 5%% 20| SQELILY.
X|E 7|7t SOF A7 | &0 SHHZAAI} 2t Ho|o|

ZUE0| 28U X2 E EHEE, 28
S22 24 X2/t H2E 4 AsU.

(F2 =) Z8lio| X|20| tholl A4 2t HO|X| | (P2 Z2) Please explain the medicine for tu- | (2 EE diA) AAEX| B0 Zaotol| Chaf
= g35HH. berculosis in half an A4 page. HHSNFMR

(=2 gt) Zsi(TB)2 X|=20fl= ChYst 2 *%OI (Y2 EH) Tuberculosis (TB) is treated with a | (Z& EH oliAd) Z3H(TB)2 MK &2
AFEELL YUMo = TB= MM ZSXIZE | combination of antibiotics. The most common | XIZ&LIL. 23 X 20| A== 74 LEHY
Salf x|z UL o2t X|2= 2Yg o O5’|" olotEe

drugs used to treat TB are isoniazid, rifampin,
ethambutol, and pyrazinamide. These drugs
work by killing the bacteria that cause TB or by
stopping them from multiplying. TB treatment
usually lasts at least six months and some-
times longer. This is because the drugs must be
taken for a long time to completely kill all the
bacteria.

During treatment, patients are monitored with
regular blood tests and imaging studies to
evaluate their response to therapy. If necessary,
their treatment regimen may be adjusted. It is
important to complete the full course of treat-
ment to avoid developing drug-resistant TB.

isoniazid, rifampin, ethambutol 2!
pyrazinamide &IL|C}.
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World Health Organization. (2021). Treatment
of tuberculosis: guidelines for treatment of
drug-susceptible tuberculosis and patient care.
Zumla, A, et al. (2013). Tuberculosis. New En-
gland Journal of Medicine, 368(8), 745-755.

TB Xz =2 HZet 2AES U2 4= U2 | TB medications can cause side effects such as | 242 HANZ, &, 7F Z2H2t €2 B2&E
D= 9ALS] X0 T2t AFZaHOF B B | nausea, vomiting, and liver problems. Patients | 2 ¥2Z 4= UASLILE SAt= Q= HMSA] K|
AZ9| FAZ0| LlotH ZA| QAL &HoH0F | must follow their healthcare provider's instruc- | AIS HE0| 20 2225 E1T6H0f LT
g tions closely and report any adverse reactions. | A7t SEEHE =X|7L o2 =82 X701 S
If a patient misses doses or stops taking the | ot Xz HIf I oFF L ZH0| Ldligt 4
medication early, it can lead to treatment fail- | A&LIC
ure and the development of drug-resistant TB.
In conclusion, TB is a treatable disease with ef- | 22X = AsHR2 SIINQI &K Z X|= 7t5
fective antibiotics. However, successful treat- | 8f Z2ELICH J2{Lt S X0 X2 E flohM=
ment requires careful monitoring and adher- | 2S¢t BLE 0 9FF 9| MA| MY 471 HQ
ence to the full course of medication. Lt
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(Half A4 page) )]
232 Mycobacterium tuberculosis2h= Mlat | Tuberculosis is an infectious disease caused by | 232 Zaw(Mycobacterium tuberculosis)
Ofl 2loff wHot= MP HetULICt 0] 22 | the bacterium Mycobacterium tuberculosis. | Ofl /o Z4ck= MHEYLICE 0] HEH2 M M|
T MANMCZ 2 MHSUHA S 0IXIH, | This disease affects people worldwide, posing a | Al AFS0A G2t DIX|H HHHO| 2t 712
E0| HHHO| 2ot ARSI RIRIRIULE. 23t | particular risk to immunocompromised individ- | Ol £51 fIglRfLLh. E& SH25 Q0] X|=
X20l= BE YZH Q0| AZE0, 0l 28 | uals. Standard anti-tuberculosis therapy is Ol AL =T 037]0l= Of2] Sbelim|el Z2ef0] 22t
2 O SHUHE 2ot ARSefLct. used for treatment, which involves a combina- | ELIC}.

tion of several antibiotics.
O|ALIOFXIZ (INH): O|ALOIXIE= Z38 X|& | Isoniazid (INH): Isoniazid is one of the most O|ALJOFXIE(INH): O|ALIOXIEE= Z3l X|=0|
Ol 7He YEHO 2 AR = S4H & oHARIL | commonly used antibiotics in tuberculosis 71 YUMo 2 MER= Sl S 3f FRJLICt
Ot O] A4=2 M2 M2 edS AMSIH Ml | treatment. This drug inhibits bacterial cell wall |0l 2f=2 2HZ|0t MZH g5 Ao 2HH|
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synthesis, blocking bacterial growth.

Rifampicin (RIF): Rifampicin is a crucial com-
ponent of tuberculosis treatment, inhibiting
bacterial RNA synthesis and thereby disrupting
bacterial survival.

Pyrazinamide (PZA): This drug is primarily used
during the initial phase of tuberculosis treat-
ment and interferes with bacterial energy me-
tabolism, inhibiting bacterial growth.

Ethambutol (EMB): Ethambutol functions by
blocking bacterial cell wall synthesis, thereby
inhibiting bacterial growth.

Standard anti-tuberculosis therapy typically in-
volves the combined use of isoniazid, rifampi-
cin, pyrazinamide, and ethambutol for an initial
2-month period, followed by an additional 4
months of treatment with just isoniazid and ri-
fampicin, totaling 6 months. This treatment ap- | =
proach minimizes the emergence of antibiotic
resistance and enhances treatment effective-
ness by using multiple antibiotics.

However, anti-tuberculosis treatment requires
long-term drug administration and may cause
side effects. Consequently, monitoring patient
adherence and treatment efficacy is crucial.
Currently, research is underway to develop new
drugs and improve diagnostic techniques for
tuberculosis, in addition to existing anti-tuber-
culosis treatments.
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(=2 ZE) NSAIDsQ| hEXQI oft AZ7|1H | (P& ZE) Explain the typical drugs and (Y2 22 A NSAIDL| MEHHQI of2 2l &}
Ofl Chol Ao mechanisms of action of NSAIDs g 7|xes 4=t
(22 =) NSAIDs(Non-Steroidal Anti- (Z=2 EHH) NSAIDs (Non-Steroidal Anti-In- | (Z= &' 3ti4]) NSAID(Non-Steroidal Anti-
Inflammatory Drugs)= @5, €5 % @Z4 | flammatory Drugs) are a class of medications | Inflammatory Drugs)= €&, 85 ¥ 2¥S
£ Sl MEH= YEY A= YL 015 & | used for reducing inflammation, pain, and fe- | £0I= Ol Al85E= s SFYUULE 7HE O'F'_r
=22 —’F—E 0/‘/(1/50/‘5/_‘:{1/, OfATE, OJZ2 | ver. The most commonly used NSAIDs include | M2 AE%= NSAIDO|= OFALR, 0|22

NSAIDsE Z2AEZRHE HZE 548 O3l
0f 91 U1 oSl 558 S B2
AEISRICIS QEI BelE 532 3
S01A S5 20 ZEH0 S52 FUE
Ch. NSAIDSE 3t 2401 A0/Z2 2AALIO}
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aspirin, ibuprofen, and naproxen.

NSAIDs work by inhibiting the production of
prostaglandins, which are chemicals that play
a key role in inflammation and pain. Prosta-
glandins are produced by an enzyme called cy-
clooxygenase (COX), and NSAIDs block the ac-
tion of this enzyme, reducing the production of
prostaglandins.

There are two types of COX enzymes: COX-1
and COX-2. COX-1 is present in many tissues
throughout the body and plays a role in main-
taining normal cellular processes, such as pro-
tecting the stomach lining and regulating
blood clotting. COX-2, on the other hand, is
produced in response to injury and inflamma-
tion and is responsible for the production of
prostaglandins that cause pain and inflamma-
tion.

Different NSAIDs have varying degrees of se-
lectivity for COX-1 and COX-2 inhibition. For
example, aspirin irreversibly inhibits both COX-
1 and COX-2, while ibuprofen and naproxen
are non-selective inhibitors that inhibit both
enzymes reversibly. Some newer NSAIDs, such
as celecoxib, selectively inhibit COX-2 without
affecting COX-1, which may reduce the risk of
gastrointestinal side effects.

In addition to their effects on prostaglandins,
NSAIDs can also have other effects on the

B 9 LmEM0| ZREUD,

NSAIDE @51 E50| 52
5t 2XI0| TR AEIZ2CIO| AMS offEto
M ZSBILICH TRAEZATS Alﬂigwﬂ
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Mg gaaguct.
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body. For example, aspirin can inhibit platelet Oféﬂla.lﬁ %1 ’.I_f SHS AHlot] ™ I
aggregation, reducing the risk of blood clots, |&¥ = U1, O|FTZ2HI} LHIEHE= M9}
while ibuprofen and naproxen can affect the | 242 7|001| et F0 YN E et
function of red blood cells and platelets, po- | 2&te] g2 Y £ UAGUC
tentially reducing the risk of cardiovascular
disease.
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(== Z2) NSAIDs?| tHEXQI ot X27|H | (ZE EE) Explain the typical drugs and (Y2 A2 54 NSAIDL| MEHHQI of2 3l &t
Ofl Chol Ao mechanisms of action of NSAIDs g 7|ds 4=t
(=2 =) NSAIDs (Nonsteroidal Anti- (Y= =) NSAIDs (Nonsteroidal Anti-Inflam- | (B2 E# 6i14]) NSAID(H|AHZ0|EY AS
Inflammatory Drugs)= &EE, TS X olE | matory Drugs) are a class of medications that | )= G5, S(SZ &3h) ¥ sHEGHY) &
[US I ER, AHR0|=7L0MH H¥E | possess anti-inflammatory, analgesic (pain-re- | 27t U= 2f2 SFULL. 0152 AHZ0|EA
Mz 2FEUC. NSAIDs= LdX2 &5 2| | lieving), and antipyretic (fever-reducing) ef- | S0l £o1X| 27| MZ0f HIAHZ0|E822
% F5d Het X =0 AU fects. They are categorized as nonsteroidal be- | =FELICH NSAID= YEtMO= UMMl F

cause they do not belong to the steroid family | 5= &2lotl S HEHE X|=ok= O ALBEY
CHEHQ! NSAIDs 22 2= OtALIY, 0| Z2 | of drugs. NSAIDs are commonly used for man- | b 25 HHXQI NSAIDO= OfALIE, O|R12
H, HEEM, AEZ2H 50| ASLCH aging everyday pain and treating inflammatory | 28|, L= 2 AEZ2HO0| ZetFLC.

conditions. Some typical NSAIDs include aspi-

rin, ibuprofen, naproxen, and ketoprofen.
NSAIDs?| =2 X&7|H2 HEE, Tls The primary mechanism of action of NSAIDs | NSAIDS| £ =g H7LS2 HE, &

involves the inhibition of the key enzyme re-
sponsible for causing inflammation, pain, and
fever: COX (Cyclooxygenase). COX exists in two
main forms, COX-1 and COX-2. These enzymes
are involved in the production of pro-inflam-
matory mediators called prostaglandins within
cells. Prostaglandins influence inflammation,
pain, fever, and platelet aggregation.

By inhibiting both COX-1 and COX-2, NSAIDs
reduce the production of prostaglandins,
thereby alleviating inflammation, pain, and fe-
ver. However, the inhibition of COX-1 can im-
pact gastrointestinal safety and lead to gastro-
intestinal issues, one of the side effects associ-
ated with NSAID use.

Consequently, some NSAIDs have been devel-
oped to specifically target COX-2 inhibition,
aiming to improve gastrointestinal safety.

However, these COX-2 selective inhibitors are
also associated with cardiovascular side ef-
fects. Therefore, caution and appropriate pre-
scription are required when using NSAIDs.
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EZQI OIX|QHEIM MetE A ANMZ= B
2/Z(Ramipril), O|LtZEZ(Enalapril), 71 ZEX
Z/(Captopril), BHJT 22 (Lisinopril) S0| Y&
L|Ct.

05 orge

ACES OHEOZM QIRIQEI 1
+87IZ BYslol= %S YRIBLCH 0|2 213
B FHEES Y47 |D BYS WEE 21}
IS 4 UBLICE 0] S0z ACE = &
2 L Mzt 52201 H2ICI7|H(bradykinin)
of HBHS WRIGH0] HHS FYNT | UE B
Lict,

i

(H2 F2) AR MeteA AHHC BT | (Y= Z2) Please explain the types and mech- | (F2 H2 SHA) AKX QL MStS A || 2|
QF A 7|0 CHolf sl HUIESE P23 | anisms of action of angiotensin converting en- | 72 28782 Aol HUETS HAloH
. zyme inhibitors and provide references. FHAIL.

(FZ ) AX LN TetSA AMH= 0™ | (PR EH) Angiotensin converting enzyme in- | (Z2 EH oilA]) CEX|QEIA 2t S4 AR
o, M, A2 EM 52 HetS X|=ok=0| At | hibitors (ACE inhibitors) are a class of drugs (ACE QXM= D&Y, MEH 3 7|EF M
5= ASYUL 0] ASS2 AXLEIM T2 | commonly used to treat hypertension, heart | 2&S X|=oh= O YO Z MBEH= A= &
EA(ACE)S AHSIH S =-AZI2 EY | failure, and other cardiovascular conditions. | FYULH IS2 S22 CX|QEIM [19] HES
2 JF= FUE YU They work by inhibiting the activity of the en- | EE5ot= &4 QX|QEIM Fet SA(ACE)Q &

zyme angiotensin converting enzyme (ACE),
which is responsible for the production of the
hormone angiotensin II. There are several types
of ACE inhibitors, including:

Captopril: the first ACE inhibitor developed, it
has a short half-life and is usually adminis-
tered three times a day.

Enalapril: a prodrug that is converted to the
active compound enalaprilat in the liver, it has
a longer half-life than captopril and is usually
given once a day.

Lisinopril: a long-acting ACE inhibitor that is
administered once a day, it is commonly used
for the treatment of hypertension and heart
failure.

Ramipril: a prodrug that is converted to the
active compound ramiprilat in the liver, it has a
longer half-life than enalapril and is also given
once a day.

The mechanism of action of ACE inhibitors in-
volves blocking the activity of ACE, which is
responsible for the conversion of angiotensin |
to angiotensin Il. Angiotensin Il is a potent va-
soconstrictor that increases blood pressure and
also stimulates the release of aldosterone,
which increases sodium and water retention.
By inhibiting the production of angiotensin I,
ACE inhibitors cause vasodilation and decrease
blood pressure, as well as decreasing sodium
and water retention.

ACE inhibitors also have other beneficial ef-
fects, including reducing the remodeling of the
heart in heart failure and reducing proteinuria
in diabetic nephropathy.

dE M =M AEELL. ACE AXNHoll=
ChEdt 22 01 R0 AU

LEZZ(Captopril): W= £/Z=2| ACE XA
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ER Malgls 20202 ZiETaEr;
717tH 211 B ofF0f of B FO{ELCH

Ql

Lisinopril: 12 13 £0{3H= X143 ACE oA
HEZ D8 U ABH K20 YO Z AR E
Lict,

StO|ZE: ZHA 2y 2lefE0l 2| BEetER
Hetsl= D2EHOZ, O detD =0 gay|
7t O 211 of R0 o 1 FHELI.

ACE XM 2| 22 HHUS2 AURILEL 0] A
AR|QEI [129] Mets HYol= ACEY 2
2 AfHokE At 220[ AFLICE. AKX I
= EYS 0|10 YEAHES YES A=010

= 2d=
LEST 48 H98 S7h7IE Y23 Bp
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ACE S{HIFE 22 8152 207|1 3eg W5

NFE daAgyo.
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by reducing vascular tension and improving
blood circulation, lowering blood pressure, and
reducing the strain on the heart. Some com-
mon ACE inhibitors include captopril, enalapril,
lisinopril, and benazepril.

The mechanism of action of ACE inhibitors in-
volves inhibiting an enzyme called angioten-
sin-converting enzyme, which blocks the con-
version of angiotensin | to angiotensin Il. An-
giotensin Il is a potent vasoconstrictor com-
pound that contributes to high blood pressure
and increased strain on the heart.
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The findings could inform interventions involving breast cancer prevention methods.

Key Words: Breast neoplasms; Health literacy; Health behavior; Korea; Women

INTRODUCTION

Cancer is the primary cause of death in Korea. The incidence
rate for breast cancer is currently the second highest, following
thyroid cancer, and continues to increase [1]. In particular, the
incidence of breast cancer is the highest in women in their 40s
with 185.6 per 100,000, followed by 174.5 in their 50s and 148.3
in their 60s [2].

The survival rate for breast cancer has recently increased to
93.2% because of early diagnosis, advances in treatment meth-
ods [1], and a growing interest in the prognoses and quality of
life of patients with breast cancer. Cancer survivors are at great-
er risk than the general population of developing secondary
cancers or other diseases such as diabetes and heart disease,
and have more physical and psychological symptoms [3]. In
particular, obesity and physical activity in breast cancer patients

are associated with cancer recurrence and survival in cancer
survivors [4]. As the importance of chronic disease manage-
ment in breast cancer patients increases, it is important to im-
prove health-promoting lifestyles to prevent disease and im-
prove the prognosis of cancer survivors [5]. In addition, it is
necessary for breast cancer patients to fulfill their medical regi-
men and maintain a healthy lifestyle.

Today, people are required to actively manage their own
health, which depends on the availability, accessibility and rele-
vance of health information. Therefore, health literacy is essen-
tial for people's health management. Health literacy refers to
the ability to acquire, understand, and utilize health informa-
tion to make appropriate decisions regarding the use of medical
services [6,7]. Most health information materials include medi-
cal terms and highly professional content, which can be diffi-
cult for members of the public to understand [8]. Consequent-
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ly, people with low health literacy levels cannot manage their
health properly and experience problems in communication
with healthcare providers [9], leading to additional health
problems [10]. In addition, health literacy has been associated
with obesity, and high health literacy levels could facilitate the
maintenance of a healthy weight [11], reduce the recurrence
rate of breast cancer, and increase the survival rate [4,12].
Therefore, healthcare providers in the breast cancer field should
provide personalized education that accounts for health literacy
levels in order to encourage patients to manage their own
health.

Health promotion behavior is a process that involves the en-
hancement of one’s own health management ability and control
to improve one’s health. Moreover, not only do health behavior
contribute to a reduction in the incidence of breast cancer by
altering extrinsic risk factors [13], but they also reduce the re-
currence rate, increase the survival rate, and enhance quality of
life for women with breast cancer [14,15]. Therefore, interven-
tions that increase health behaviors are essential for positive
prognoses in breast cancer [16].

Numerous studies have examined health literacy in the gen-
eral public [17] or elderly people [18-20]. In a study of breast
cancer patients, a study on cancer health literacy and patient
activation related to the health outcome of breast cancer pa-
tients [21] reported that cancer health literacy had a positive
relationship with education and household income. A study on
health literacy and related factors in breast cancer survivors in
Norway [22] reported the need for attention and intervention
in health literacy. However, to our knowledge, no study has ex-
amined health literacy and health behaviors simultaneously in
women with breast cancer. The comparison of health literacy
levels between women with and without breast cancer, and the
provision of appropriate health-promoting education pro-
grams, could contribute to the prevention of breast cancer re-
currence. Therefore, this study aimed to examine health litera-
cy and health behaviors by comparing health literacy levels be-
tween women with and without breast cancer. This study is will
provide important data for the development of intervention
strategies which are aimed at health behaviors education for
women with breast cancer.

METHODS

1. Research design
This was a descriptive study to analyze differences in health
literacy and health behaviors between women with and without
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breast cancer.

2. Participants

Women with and without breast cancer aged between 40 and
69 years, who visited Seoul St. Mary's hospital based in Seoul,
Korea between April and June 2017, were invited to participate
in the study. Women with breast cancer were recruited from
members of the Breast Cancer Patient Association and outpa-
tients. Women without breast cancer were recruited from
guardians or volunteers. Inclusion criteria were individuals
aged between 40 and 69 years women (ages with the highest
incidence of breast cancer)[2]. Exclusion criteria were women,
those diagnosed with mental disorder, and alcohol or drug ad-
dicts.

The required sample size, calculated using the G*Power
3.0.10 program [23], with an effect size of .50, a significance
level of .05, and power of .09, was 172; however, we recruited
210 participants to account for dropout.

3. Instruments
1) Breast cancer-related characteristics

Women with breast cancer provided information regarding
clinical stage of cancer, metastasis or recurrence of cancer, cur-
rent treatment method, and menopause status.

2) The Newest Vital Sign (NVS)

The NVS [24], which was translated into Korean by Kim [8],
was used to examine health literacy and health behaviors. The
NVS assesses understanding of a nutritional information table
and measures number memory, the ability to perform mathe-
matical calculations, the ability to identify harmful ingredients
in a product, and the ability to make decisions regarding health
behaviors based on the given information. The NVS is a
self-administered survey consisting of 14 items pertaining to
basic information regarding the participants and six items per-
taining to health literacy.

(1) General characteristics and health behaviors of participants

The 14 basic information items are used to collect data re-
garding participants’ general characteristics, including age, ed-
ucational background, occupation, spouse, and monthly house-
hold income, as well as health behaviors, including current dis-
ease, current medication, annual number of hospital visits,
smoking status, weekly alcohol consumption, eating pattern
(daily), regular exercise, source of health information and
health-promotion method.

https://doi.org/10.7586/jkbns.23.0012
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(2) Health literacy

Prior to completion of the six items pertaining to health liter-
acy, participants were presented with a nutrition label from
packaged food. Health literacy levels were assessed according
to participants’ calculation of the amount of food indicated on
the label, calories and nutrients, the percentages of nutrients,
and knowledge of food allergies. According to the evaluation
criteria, health literacy levels were classified as limited (scores
of 0-1), somewhat limited (scores of 2-3), and adequate (scores
4-6) [24]. Cronbachs a for the scale was .76 in Kim’s [8] study
and .72 in the present study.

4. Data collection

Health literacy and health behaviors were analyzed in wom-
en with and without breast cancer, using a structured ques-
tionnaire. The participants completed the questionnaire in a
quiet room without interference. Questionnaire completion
took approximately 15-20 minutes, and participants were per-
mitted to view the questions in advance and revise their re-
sponses. All 210 questionnaires were returned; however, 18
contained missing data regarding health behaviors and were
excluded from the analysis. Therefore, data from 192 question-

naires were analyzed.

S.Data analysis

The data were analyzed using SPSS for Windows, version
18.0 (SPSS Inc., Chicago, IL, USA). Differences in characteris-
tics were analyzed using independent groups t-tests, which
were performed to compare mean values between the two
groups. The basic information obtained regarding health litera-
cy levels and health behaviors was used to calculate means and

Table 1. General Characteristics of Participants (N = 192)
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standard deviations, and the data were summarized using fre-
quencies and percentages. Health literacy levels and health be-
haviors were compared between the two groups using chi-
square and t-tests. In addition, Fisher’s exact test was performed
for variables compared using chi square tests. Statistical signifi-
cance was setat p < .05.

6. Ethical considerations

This study was approved by the Institutional Review Board
of the Catholic University of Korea (IRB No. MC17QISI0007)
with which the authors were affiliated. The participants re-
ceived explanations regarding the study objectives and meth-
ods. All participants provided informed written consent and no
participant was subjected to any discomfort.

RESULTS

The mean ages of participants with and without breast cancer
were 54.58 (standard deviation [SD] = 7.30) and 54.71 (SD =
7.12) years, respectively, and did not differ significantly be-
tween the two groups (p = .899). Regarding participants’ edu-
cational backgrounds, there was a larger proportion of partici-
pants with a college degree level or above were higher relative
to participants with other educational backgrounds; however,
and education background did not differ significantly between
women with (50.5%) and without (56.7%) breast cancer. The
proportion of participants who reported monthly incomes of
990,000 (KRW) or less was 11.6% in women with breast cancer,
which was significantly higher relative to the 2.1% observed in
women without breast cancer (p = .004; Table 1).

With respect to health behaviors, the alcohol consumption

Characteristic With breast cancer (n = 95) Without breast cancer (n = 97) th p
Age (yr) 5458 + 7.30 54.71 £ 7.12 -0.13 .899
Educational background

< Middle school 12 (12.6) 8(8.2) 1.27 .530

High school 35(36.8) 34 (35.1)

> College 48 (50.5) 55 (56.7)
Occupation (employed) 33 (34.7) 51 (52.6) 6.21 013
Spouse (yes) 74 (77.9) 80 (82.5) 0.63 426
Monthly household income (1,000 KRW)

<990 11 (11.6) 2(2.1) 13.14 .004

990 < and 1,990 13 (13.7) 8(8.2)

1,990 < and < 2,990 25(26.3) 18 (18.6)

> 2,990 46 (48.4) 69 (71.1)

Values are presented as the mean + standard deviation or n (%).
KRW = Korean won.
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rate in women with breast cancer was 14.7%, which was signifi-
cantly lower relative to the 47.4% observed in women without
breast cancer (p < .001). In addition, the proportions of par-
ticipants with and without breast cancer who exercised regu-
larly were 65.3% and 49.5%, respectively (p = .027). Moreover,
the proportions of participants with and without breast cancer
who obtained health information from healthcare providers
were 17.9% and 8.2%, respectively (p = .047). Furthermore,
the proportions of participants with and without breast cancer
who attended health education programs were 10.5% and
1.0%, respectively (p = .005). Therefore, in terms of these
three parameters, women with breast cancer exhibited healthi-
er behavior relative to that observed in those without breast
cancer (Table 2).

Regarding breast cancer-related characteristics, clinical stag-
ing of breast cancer upon initial diagnosis indicated that most
women reported Stage II (49.5%), with Stage IV being the low-
est proportion (1.1%). In addition, 15.8% of the women with
breast cancer had experienced metastasis or recurrence, 8.4%
were receiving chemotherapy, 3.2% were receiving radiation
therapy, 49.5% were receiving anti-hormone therapy, and
10.5% were receiving target therapy. Moreover, 89.5% of the
women with breast cancer were postmenopausal (Table 3).

The mean NVS score for women with breast cancer was 3.23
(SD = 1.80) was significantly lower than to the mean score in
women without breast cancer which was 3.37 (SD = 1.99). Less
than 50% of women with breast cancer correctly answered NVS
items on calorie calculation (41.4%), food allergy knowledge
(47.4%), calculation of the amount of saturated fat in ice cream
(48.4%), and calculation of the percentage of the recommended
daily intake of calories from ice cream (49.5%). In women
without breast cancer, less than 50% correctly answered NVS
items on calculation of the amount of saturated fat in ice cream
(44.3%) and calorie calculation (48.5%). Therefore, the overall
rates of correct responses for the items pertaining to health lit-
eracy levels did not differ significantly between the two groups
(Table 4).

With respect to the three levels of health literacy, participants
with limited literacy comprised the smallest proportion in both
women with (21.0%) and without (20.6%) breast cancer. The
proportions of participants with breast cancer who exhibited
somewhat limited and adequate literacy levels were 31.6% and
47.4%, respectively. Similarly, in the women without breast can-
cer, the proportions of participants who exhibited somewhat
limited and adequate literacy levels were 30.9% and 48.5%, re-
spectively (Table 4).
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DISCUSSION

In the current study, differences in health literacy in women
with and without breast cancer were examined using a struc-
tured questionnaire. With respect to the participants’ general
characteristics, women with breast cancer experienced higher
unemployment rates and lower monthly incomes compared to
women without breast cancer. These results suggest that the
monthly incomes of women with breast cancer had decreased
because they found it difficult to continue working during
treatment. Indeed, previous research has shown that cancer
patients face work and career related restrictions, such as earn-
ing income, because they experience disease symptoms, physi-
cal side effects, anxiety, depression, loss of employment, and
economic loss following treatment [25-27]. Therefore, it is
necessary to provide health-related services that address ad-
verse socioeconomic circumstances faced by patients with
breast cancer.

Concerning participants’ health behaviors, compared to
women without breast cancer, women with breast cancer re-
ported consuming fewer alcoholic drinks and greater levels of
participation in regular exercise and health education pro-
grams. Annual hospital visits and medication use were signifi-
cantly higher in women with breast cancer relative to those re-
ported by women without breast cancer. These findings likely
reflect that fact that the treatment for women with breast can-
cer included regular hospital visits and medication. According
to Nechuta et al. [28], After Breast Cancer Pooling Project re-
ported that weight loss through physical activity was associated
with a positive prognosis for breast cancer patients. In a focus
group interview study on the analysis of breast cancer patients'
perceptions and practices in health care [29], it was reported
that they improved their health behaviors compared to before
their breast cancer diagnosis in order to regain their health. In
addition, there is a high demand for health information, and it
has been shown that various efforts are being made to achieve
this in addition to hospital care. The results of this study are the
same as previous studies that women with breast cancer pay
more attention to health behavior and the current results
showed that women with breast cancer engaged in these health
behaviors. Consequently, women with breast cancer could have
been more likely to be exposed to healthcare providers, which
could have influenced their acquisition of health information
and performance of health behavior. In addition, women with
breast cancer could greater access to information regarding
health behaviors compared to what is accessible to those with-
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Table 2. Health Behaviors of Participants (N = 192)
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Characteristic With breast cancer (n = 95) Without breast cancer (n = 97) the p
Current diseases 50 (52.6) 55 (56.7) 0.32 664
Hypertension 17 (17.9) 9(19.6) 0.09 854
Diabetes 6(6.3) 4(4.1) 0.47 535
Arthritis 5(5.3) 4(14.4) 4.53 .051
Cardiovascular disease 2(2.1) 0 2.06 244
Hyperlipidemia 22 (23.2) 22 (22.7) 0.01 1.000
Kidney disease 1(1.1) 0 1.03 495
Others 19 (10.0) 13(13.4) 1.50 249
Current medications 69 (72.6) 41 (42.3) 18.08 <.001
Hypertension 14 (14.7) 19 (19.6) 0.79 446
Diabetes 6(6.3) 4(4.1) 0.47 1585
Antineuralgic 0 7(7.2) 7.12 014
Annual number of hospital visits 17.83 + 39.69 529 + 871 3.04 .003
Smoking status
Non-smoker 94 (98.9) 96 (99.0) 999"
Smoker 1(1.1) 1(1.0)
Weekly alcohol consumption
None 81(85.3) 51 (52.6) <.001"
More than once a week 14 (14.7) 46 (47.4)
Eating pattern (daily)
3 times regularly 48 (50.5) 5(36.1) 190
2 times regularly 28 (29.5) 32 (33.0)
3 times irregularly 13 (13.7) 0 (20.6)
Irreqular 6(6.3) 0(10.3)
Regular exercise
> 30 min, > 3 times per week 62 (65.3) 48 (49.5) 4.88 027
Source of health information
TV/radio 54 (56.8) 64 (66.0) 1.69 .193
Internet 30(31.6) 27 (27.8) 0.32 570
Healthcare provider 17 (17.9) 8(8.2) 3.94 047
Friend/acquaintance 15 (15.8) 13 (13.4) 0.22 639
Newspaper/magazine 17 (17.9) 20 (20.6) 0.23 632
Specialty publication 8(8.4) 4 (4.1) 1.51 219
Health education program 17 (17.9) 12 (12.4) 1.14 285
Others 1(1.1) 1(1.0) 999"
Health-promotion method
None 9 (20.0) 23(23.7) 0.39 534
Vaccination 23 (24.2) 20 (20.6) 0.36 551
Health examination 54 (56.8) 54 (55.7) 0.03 870
Health education program 10 (10.5) 1(1.0) 8.01 005
Herbal medicine/nutritional supplements 20(21.1) 29 (29.9) 1.98 .160
Others 8(8.4) 0 003"

Values are presented as the mean + standard deviation or n (%).

*Fisher's exact test.
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out breast cancer. In light of these findings, systematic health
education and intervention programs for breast cancer preven-
tion and health promotion should be developed to target wom-
en without breast cancer, as this population is unlikely to ad-
here to health guidelines. However, healthcare providers should
consider all possible reasons for these findings, rather than as-
suming that women without breast cancer are unaware of
health guidelines.

Table 3. Breast Cancer-related Characteristics of Participants
(N=95)

Characteristic

M £ SD or n (%)

Clinical stage of cancer

0 4(4.2)

| 33(34.7)

Il 47 (49.5)

11l 10 (10.5)

\% 1(1.1)
Metastasis or recurrence of cancer 15(15.8)
Current treatment status

Chemotherapy 8 (8.4)

Radiation therapy 3(3.2)

Anti-hormone therapy 47 (49.5)

Target therapy 10 (10.5)
Menopausal status

Premenopausal 10 (10.5)

Postmenopausal 85 (89.5)
Menopause age (yr) 4953 + 527

M = mean; SD = standard deviation.

Table 4. Health Literacy Levels of Participants (N = 192)

JKBNS

The results showed that the proportions of participants with
limited health literacy (approximately 20%) did not differ sig-
nificantly between the two groups, even though women with
breast cancer reported lower socioeconomic status, higher un-
employment rate, and lower monthly incomes, relative to
women without breast cancer. This was similar to the results of
a previous study [8], which reported that 18.3% of Korean
adults had limited literacy, 24.5% had somewhat limited litera-
cy, and 57.3% had adequate literacy. Meanwhile, the average
the N'VS score of American breast cancer patients was 4.7 +
1.5 points, and 79% of the subjects had adequate literacy [30],
which was different from the results of this study. Through
these results, it was found that there may be differences in
health literacy according to race, country, and age. In addition,
medical personnel need to plan and implement health educa-
tion tailored to the level of the individual when conducting
health education to patients.

In addition, the results of the current study indicated that,
compared to women without breast cancer, women with breast
cancer engaged in health-promotion activity more enthusiasti-
cally, which enhanced their health literacy levels. Furthermore,
the results of previous studies that compared dietary behaviors
between women with and without breast cancer showed that
women with breast cancer consumed multigrain products, veg-
etables, seaweed, beans, soybean paste, fermented soybean
paste, and yogurt more frequently and rice, meat, processed
food, coffee, and milk less frequently relative to women without
breast cancer. Taken together, these findings suggest that wom-
en with breast cancer often engage in behaviors to improve

Variable With breast cancer Without breast cancer Xz p
(n = 95) (n=97)
Proportions of correct answers for health literacy items
1. Calculation of calories in 1 cup of ice cream 39 (41.4) 47 (48.5) 1.06 303
2. Calculation of carbohydrates in ice cream 55 (57.9) 66 (68.0) 2.12 145
3. Calculation of saturated fat in ice cream 46 (48.4) 43 (44.3) 0.32 570
4, Calculation of percentage of recommended daily intake of 47 (49.5) 54 (55.7) 0.74 .390
calories from ice cream
5. Ability to differentiate between ice-cream ingredients that 75 (78.9) 65 (67.0) 346 .063
could cause allergy
6. Ability to explain reasons 45 (47.4) 52 (53.6) 0.75 .387
Total score (6) 3.23 + 1.80 337 + 1.99 0.51 610
Results regarding health literacy items 0.02 989
Limited literacy 20 (21.0) 20 (20.6)
Somewhat limited literacy 30 (31.6) 30 (30.9)
Adequate literacy 45 (47.4) 47 (48.5)

Values are presented as the mean * standard deviation or n (%).
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their dietary habits [31].

In the current study, some women aged 50 years or older
were unfamiliar with nutritional information tables for food
products and informed the researchers that they had never
purchased food products according the details provided in
these tables. While this incidental piece of information was not
collected systematically, it is meaningful as it indicates that edu-
cation interventions developed for women aged 50 years or
older should emphasize the importance of health information
in order to increase their health literacy levels and improve di-
etary habits. A previous study implemented dietary training,
whereby patients with breast cancer were provided with food
labels to read and interpret. The results showed that the inter-
vention group exhibited reductions in weight, body fat, and
waist circumference [32]. In addition, the healthy, low-fat diet
in the study, which consisted of low levels of saturated fat and
increased fruit and vegetable consumption, helped the partici-
pants to maintain a healthy weight [32]. A healthy diet can im-
prove the overall survival rate of breast cancer patients. There-
fore, nutritional intervention in breast cancer patients can be
considered an integral part of a multimodal treatment approach
[33]. Therefore, healthcare professionals should encourage
breast cancer patients to obtain knowledge regarding appropri-
ate diet therapy [34], and the identification of patients’ health
literacy levels and associated difficulties should be prioritized
[35]. In addition, it is important to personalize training pro-
grams according to patients’ individual abilities, with the goal
of enhancing their independence in maintaining their health.
These training programs could improve patients” health literacy
and dietary habits and help them to avoid becoming over-
weight [36].

The study was subject to some limitations. First, there are
limitations in the selection of research participants. In this
study, the sample size is small because the data were collected
at a tertiary general hospital in Seoul. In addition, participants
were those who used a tertiary general hospital, and the level
of education of participants was generally high. Therefore,
there is a limit to generalization to the vulnerable class with
low education level and low access to hospitals. The results of
the analysis of participants’ health literacy were limited and
should be interpreted with caution. There are limitations in in-
terpreting the general characteristics of women with breast
cancer because the control for variables that can affect some
health behaviors and health literacy is not completely con-
trolled. Therefore, systematic research with larger samples and
longitudinal study designs is required. In addition, future re-

https://doi.org/10.7586/jkbns.23.0012
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search should classify women with breast cancer into sub-
groups based on their genetic risk, to isolate the effects of in-
trinsic and extrinsic factors on their cancer status and formu-
late robust conclusions about the relationships between pa-
tients’ cancer status and health behaviors.

Second, this study's instruments focused on nutrition, there
were limitations in comprehensively measuring the health liter-
acy of women with breast cancer. Therefore, the current results
need to be replicated using questionnaires that have been veri-
fied systematically with regard to reliability and validity, to not
only perform a suitable assessment of health behaviors but also
identify various factors pertaining to health literacy in women
with breast cancer.

CONCLUSION

This study was conducted to compare health literacy levels
and health behaviors between women with and without breast
cancer. The results regarding general characteristics showed
that, compared to women without breast cancer, the unemploy-
ment rate was higher and monthly incomes were lower in
women with breast cancer. Concerning health-related charac-
teristics, women with breast cancer exhibited a lower rate of al-
cohol consumption and a higher rate of regular exercise, rela-
tive to those observed in women without breast cancer. In addi-
tion, women with breast cancer were more likely to obtain
health information from healthcare providers and attend health
education programs, relative to women without breast cancer.
In view of these findings, the current study provided meaning-
tul information by ascertaining and comparing health literacy
levels and health behaviors between women with and without
breast cancer.

Further research is required to evaluate the effects of training
programs developed by community-based healthcare profes-
sionals to improve health literacy in women aged 40 years or
older. Healthcare professionals need to provide specific educa-
tional materials for individual access to women and improve
health literacy skills to read and interpret health information.
Especially in the case of premenopausal women in their 40s,
the importance of eating habits should be emphasized because
eating habits among health behaviors can affect late menopaus-
al health and breast cancer. Women over the age of 50 should
also be informed and supported to practice health problems
experienced by postmenopausal women and the importance of
healthy eating habits to maintain a normal body mass index
(BMI). In addition, since it is important to maintain a normal
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BMI in women with breast cancer, additional research is need-
ed to include the participant's BMI as health characteristics and
identify the resulting difference in health literacy and health
behavior.
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Purpose: The aim of this study was to develop a mobile app-based musculoskeletal exercise program Revised: August 22, 2023
(AMSEP) for operating room (OR) nurses and evaluate its effects on self-efficacy, the flexibility of the Accepted: August 22, 2023
shoulders, lower back, and legs, and musculoskeletal symptoms and fatigue.

Methods: The AMSEP was developed based on the information-motivation-behavioral skill model. In Corresponding author:

total, 48 OR nurses were recruited at a university hospital in Korea and divided into an experimental Sangeun Jun

group (n=24) and a control group (n=24), matched for career experience in the OR. The experimental College of Nursing, Keimyung
group participated in the AMSEP, while the control group received a booklet regarding musculoskeletal University, 1095 Dalgubeol-daero,
exercise. Dalse-gu, Daegu 42601, Korea
Results: The experimental group showed significant increases in self-efficacy (t = -2.77, p=.008) and Tel: +82-53-258-7653

flexibility of the right shoulder (t = -4.08, p < .001), left shoulder (t = -3.28, p = .002), lower back (t = Fax: +82-53-258-7616

-3.75, p < .001), and legs (t = -3.96, p < .001) compared to the control group. Musculoskeletal symp- E-mail: sejun2@kmu.ackr

toms (t = 2.75, p = .008), and fatigue (Z = -1.98, p = .048) significantly decreased in the experimental
group compared to the control group.

Conclusion: Our findings indicate that the AMSEP for OR nurses provided information on the preven-
tion of musculoskeletal disorders and methods of exercise, as well as an opportunity for continued ex-
ercise performance through self-management. The AMSEP was easily accessible and effective in in-
creasing self-efficacy and flexibility and reducing musculoskeletal symptoms and fatigue.

Key Words: Nurses; Exercise; Mobile applications; Musculoskeletal symptom
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Figure 1. The conceptual model of the AMSEP.
AMSEP = app-based musculoskeletal exercise program.
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AMSEP=app-based musculoskeletal exercise program; App=application; SMS=short message service; BMI=body mass index;

Info=information; OR=operating room.
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& 28] b oA s WS 2T R JaF w2 E w2

S ouojsitt. e FA] =29 AZ| %= Cronbach's a=
, Jang [25]9] AAolA] A1Z]|%+= Cronbach's a= .89°]% 2
‘I], = SLof| A= Cronbach’s a= .94°] 3t}

H AAH ‘ﬂ’f = Doll & Torkzadeh [18]7} 7]¥5taL Choi
[19] 7} S B A A THEE RAF TS ARHY] 591S b
F- Beslo] S5ttt Choi [19]7F 7 - Bt E5o
"1 E— At FAo| gR] k2 47 B2 AHAIskaL YA
Lof gt 17 22 7kt & 57 R ARe] agdt |
g4, R AT 584, ARl REFE)9] 13EFCE 74
stk ZF B9k 474 FAE AEF 13 ) oflcl oA 44
Y- T E HaU 2255 SR 52 AS Au|Eith
Choi [19]9] Aol AZ]ZE= Cronbach's a= .860]%oH, &
Aol A= Cronbach’s a= .88°] 4T}

4) @28 e

B AT AYEE 244 aA19] SAstEY AAATE
291U 2 RE AT Axto] s AolE AA 52U(UUH 2016-
04-022-001)8r2 & 2359t B E tjaRto) A At &7}
A7Ee A9sa, ke Ao Foig AT 4 glow,
SHY W82 A+ 54 o]99] O 8 & AEHA 9l Be

Aol BaiAE vldo] fAH ke g Aty Ausols ¥
2 3 APsiqict. EF vlazoA B Q) 7]ute] £2AA eEn
29 WsHe A ARER T 0|2 ATt

T A3 717h 20164 SY 23YHH 20169 69 1097H]
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o), 512, thelel fee EAtet AMBAS ol §stel 42
ECEE LT N R RS C BPARS RIS
242 AYFHES Soich

[\%}

) XI-E |=|A‘|

S AEE SPSS/WIN 24.0 (IBM Corp., Armonk, NY,
USA) 2219 o}gslo] thea o] BAjsiglck. 3, A7
7o) AR BHS N, WEE, BRI REUAE o83}
2HE B4, ARE DR Lukd B4 AR 594 A
S+ independent t-test2} chi-square test= sk MA, =4 A
Ay vmeel 2EAA A o] g Aasw, 4
A, 2B 24 9 o) §U4 ojRe A7} ATRES U
=3}l t-test o] 851o] ALk YA, B T FHASOIA
+=AA A% agol itk AV asd, KA, TEAA 4
AFEEE 75610 independent t-testE ©]-8-5F0] EASHR L,
M2e AFREE WEs) oot ¥Ed EAUE Mann-
Whitney2] U testE ©]-8-5}0] 4513t

-IN

ITH(Table 1).
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A, M IS 1.19 + 2.55 cm S71810] F Aok 7ho]] A 20
Rt 2folE BEATHt = -3.28, p = .002). 3]8] FAG 4

)

. 6.28 cm S7ISH WA, ¥ W72 -0.17 + 4.50 cm
Hasto] £ Hek ko] SAFCE {7t ZolE H Tkt
-3.75, p < .001). o] /92 AEF0] 9.81 £ 8.38 em SVt
59, H W2 1.77 + 5.37 em S7t0] = ek 7o BAF
O & {3t Apo] & HTHt = -3.96, p < .001). WA 7Hd 2=
A A = AT Table 2).

Al 3 7P AT v R 22
oF = AFFoA -2.04 + 2.16%0°] T4
-0.42 + 1.93%0] F4sto] A% o= v«l gk 2ol & BTt =
2.75, p = .008). TEtA 7Hd 32 A A= QUet 5HF oA o7
Holo] S-S Aol -0.42 + 0.887, H]Fo] -0.21 +
0.837 A5kt = 0.84, p = .404), 312] F919] S-S
Aol -0.63 £ 1.017, HlF0] -0.17 + 1.15F] FAs5H3L
Wt = 1.43, p = .161) T+ & 7ol SA 22 {7t Afol= B

o|x] et vl F919] SHsE A¥o] -1.00 £ 0.93%

H| 0] -0.08 + 1.067] ZHasto] &= ok 7hof] EAF 02 {9
gk 2ol & HAtHt = 3.18, p = .003)(Table 2).

Al 4 7P AFE AR Y27 AT Zlolth = AY
oA -5.17 + 9.737 FATH §HE BlaFolA 2.42 £ 21.327
o] Z7tste] & Ak Ttoll BAF R [OJ7t ZolF HYHZ =
-1.98, p = .048). wtEtA] 7Hd 4 A|X]E UTH(Table 2).

3. 7Ht 2EAA 2ST2 I3 ARRYIE U NS
Ag7o] B 2791 314E 37.63 + 26.593]2, <2E°
8.71 * 5.963|2 71 RIHsHA AREH ¥IH, <F9l
EolHAQ > HF 1.81 + 1.833]& 7PF F& #og 1}
ERATE f ARE TREEE 48 Thdo] Wi 3.33 £ 0.558 02 Y
B, RO -84 & %1_ TEZEA AL AT R
L2 W T} o]ty 42 FH ' mEﬂ =A UERd g,
gEo] Agpdat HAH % AR BTt 7P W2 Ao
2 YERATHTable 3).
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Table 1. Homogeneity Test of General Characteristics and Dependent Variables (N = 48)

Characteristic Category Exp. (n = 24) Cont. (n = 24) X ort p
Age (yr) 3292 + 7.79 3208 + 7.48 -0.38 .707
Gender' Female 23(95.8) 23(95.8) 0.00 1.000
Male 1(4.2) 1(4.2)
Marital status Married 13 (54.2) 10 (41.7) 0.75 .386
Others' 11 (45.8) 14 (58.3)
Children Yes 14 (53.8) 10 ((41.7) 1.33 248
No 10 (41.7) 14 (58.3)
Regular exercise Yes 12 (50.0) 11 (45.8) 1.00 315
No 12 (50.0) 13 (58.3)
Mean sleep hours 6.58 + 53.89 6.46 + 49.12 -0.48 .637
Clinical career (yr)" <5 9(37.5) 10 (41.7) 0.10 951
5-10 4(16.7) 4(167)
> 10 11 (45.8) 10 (41.7)
Career in the OR (yn)' <5 9 (37.5) 11 (45.8) 0.39 823
5-10 4(16.7) 3(12.5)
>10 11 (45.8) 10 (41.7)
Working hours (hr/day) 9.75 + 0.77 9.60 + 0.64 -0.72 478
Scrub hours (hr/day) 496 + 1.83 496 + 1.43 0.00 1.000
Participation in surgery wearing a lead aprorfr Yes 17 (70.8) 21(87.5) 2.02 .155
No 7(29.2) 3(12.5)
Self-efficacy 24.83 + 297 2429 + 4.15 -0.52 .606
Flexibility (cm) Rt shoulder 3.25 + 472 498 + 5.08 1.22 228
Lt shoulder -1.74 + 6.76 0.39 £+ 5.08 1.23 223
Lower back 4.06 + 833 3.96 £ 1048 -0.04 .970
Legs 161.17 £ 12.32 159.04 + 11.36 -0.62 .538
Musculoskeletal symptoms 7.75 + 2.56 7.50 £ 2.57 -0.34 737
Shoulders 242 + 1.02 246 + 1.02 0.14 .888
Lower back 242 £ 097 233 £ 1.13 -0.27 .786
Legs 292 + 1.10 2.71 £ 1.04 -0.67 504
Fatigue 61.29 £ 12.16 56.46 £ 15.55 -1.20 236
Values are presented as the mean + standard deviation or n (%).
Rt = right; Lt = left; OR = operating room.
*Fisher exact test; *Single, divorce, widowed.
2 HRE &9 4DV HEE Ak A% wE 43S =2 208 wotE| Qe
L7A stom o) AEc BAAS AlSto g2 384 At A7) 553 SRAZ17] fI5te] oA HolE 7t Ao E A
£ 42 5 A=F SPATH14,26]. ERE SMSE o83t MEMZ & A= 7]5E B851el[15,27] A4l %’Boﬂ A&t ot 25
o FEHSIE SXA7| 1L TZAA S Lto] gt Ald ) e PYALE AR HUHIFO RN IZAA 25 3ol tieh A+
S0 £80] 8 4 5 shaithia), AA 5718 Jeik]  ALE AL AT Holg fEAAT. A 8
A= 7HR1S] BTEO & AR A 4S5 AR-go] JlE i $4 9 & T B4 43 71E LS tig BN o] 12 An|gl
< JEsto] ZrofR} 7hof| el AEARe} FrojR; Thof AEs] A I FARH o2 APsH] ofHe A E HE o AT A H
SAEE e 7S AASATH27). <259 WA > oA HIAR 27|23 A7} ok Jo 2itste] R7HR] 7508

£ ANZE £91S BBk, U AHgl 37
2 Rofelo] 5712 F8H% 5 UAL, <A 7> AAE A

2ROl M A9 750% TZAA Fyolett FEH
BAE 7P Al HEAEE o) ASIA 5719 35S 2
% QoiTHosl. F916S HAS oS £53 54| W2
F2AAT 5 5] Fol Antaolgom14), BE=7
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Table 2. Comparison of Dependent Variables between Experimental and Control Groups (N = 48)

Variable Group Pretest Posttest Difference t p
Self-efficacy Exp.(n=24) 24.83 + 2.97 29.08 + 3.89 425 + 431 -2.77 .008
Cont.(n=24) 2429 + 4.15 2454 + 3.18 0.25 + 5.60
Flexibility (cm)
Rt shoulder Exp.(n=24) 3.25 + 472 6.65 + 4.70 3.40 + 244 -4.08 <.001
Cont.(n=24) 4.98 + 5.08 5.56 + 5.66 0.58 + 2.34
Lt shoulder Exp.(n=24) -1.74 £ 6.76 238 £ 6.17 4.11 £ 3.54 -3.28 .002
Cont.(n=24) 0.39 £ 5.08 1.59 £ 543 1.19 £ 2.55
Lower back Exp.(n=24) 4.06 + 8.33 9.81 + 6.35 575 + 6.28 -3.75 <.001
Cont.(n=24) 3.96 + 10.48 3.79 £ 10.28 -0.17 £ 4.50
Legs Exp.(n=24) 161.17 £ 12.32 170.98 £+ 10.32 9.81 + 8.38 -3.96 <.001
Cont.(n=24) 159.04 + 11.36 160.81 £ 10.51 1.77 + 537
Musculoskeletal symptoms Exp.(n=24) 7.75 £ 2.56 571 £ 1.81 -2.04 £ 2.16 2.75 .008
Cont.(n=24) 7.50 = 2.57 7.08 + 2.36 -042 £ 1.93
Shoulder Exp.(n=24) 242 + 1.02 2.00 + 0.59 -0.42 £+ 0.88 0.84 404
Cont.(n=24) 246 + 1.02 225 £ 094 -0.21 + 0.83
Back Exp.(n=24) 242 + 097 1.79 £ 0.88 -0.63 £ 1.01 1.43 161
Cont.(n=24) 233+ 1.13 221 £ 093 -0.17£1.15
Legs Exp.(n=24) 292 + 1.10 1.92 + 0.78 -1.00 £ 0.93 3.18 .003
Cont.(n=24) 271 £ 1.04 263 = 1.01 -0.08 £ 1.06
Fatigue Exp.(n=24) 61.29 + 12.16 56.13 £ 11.74 -5.17 £ 9.73 -1.98 048
Cont.(n=24) 56.46 + 15.55 58.88 £ 13.70 242 + 21.32

Values are presented as the mean + standard deviation.
Rt = right; Lt = left.
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Table 3. Usage Summary and Satisfaction with the AMSEP in the Experimental Group (N = 24)

Daily usage frequency

Category Subcategory/Content (M + SD) M £ SD
Composition of AMSEP
Musculoskeletal disorders 229 + 2.39
Carry out exercises Neck/shoulders exercise 6.33 + 8.72
Lower back exercise 510 £ 3.22
Legs exercise 452 £ 3.39
Exercise song 529 + 3.77
Communication Today's ranking 8.71 + 596
Ask about anything 1.81 + 1.83
Share your story 2.24 + 240
Satisfaction of AMSEP (0~4)
Efficiency of the system Easy access to the app 3.33 £ 0.56
Information search is fast. 3.21 + 0.66
Convenience of the system Program configuration is designed to be user-friendly. 3.25 + 053
Program gives a sense of familiarity. 3.42 + 0.58
Design Design is appealing. 3.21 £ 0.51
Suitability of information Content of information is sufficient. 3.13 + 0.54
Content of information is detailed. 3.21 + 0.66
Content of information is essential. 3.33 £ 048
Information is reliable. 3.42 £ 0.50
Information is unambiguous and clear. 3.25 + 044
Information is presented in a clear and concise manner. 3.33 + 048
Usefulness of information It is an exercise program for promoting musculoskeletal 3.63 + 0.49
health among operating room nurses.
The provided information is easy to understand. 3.58 + 0.50
Overall satisfaction 3.33 £ 055
M = mean; SD = standard deviation; AMSEP = app-based musculoskeletal exercise program.
£ ATl AAFLE A48 8283 el fAdo] 7 & g E/07, 32l ZEAA S4] MAE vE 25530l HA
oz F7PIAET ole teEls s2to] FARE e o otd Aog AAHEn. B3 & 253 7198 AEshe
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Instruction for authors

AIMS & SCOPE

Journal of Korean Biological Nursing Science (JKBNS) is the of-
ficial journal of the Korean Society of Biological Nursing Sci-
ence, and the abbreviated title is “J Korean Biol Nurs Sci.” It was
launched in 1999. It is published quarterly in February, May,
August, and November with articles in Korean with English
abstracts or in English.

JKBNS is a peer-reviewed journal that seeks to promote the
development and dissemination of nursing knowledge, partic-
ularly concentrated on the theory, practice, and education in
the biological nursing disciplines. The types of manuscripts in-
clude original articles, review articles, and articles invited by the
Editorial Board.

All articles in this journal are indexed in the Korea Citation
Index (KCI), KoreaMed database, EBSCO Discovery Service
Index, Academic Search Ultimate (ASU) database, and Google
scholar.

ETHICAL CONSIDERATIONS

1. Research Ethics

The research and publication ethics guidelines of JKBNS abide by
the recommendation of the Committee on Publication Ethics,
COPE, http://publicationethics.org), the Council of Science Edi-
tors (CSE, http://www. councilscienceeditors.org/), International
Committee of Medical Journal Editors (ICMJE, http://www.icmje.
org/), and Korean Association of Medical Journal Editors (KAM-
JE, http://www.kamje.or.kr/intro.php?body=eng_index).

1) For studies to be conducted with human subjects, authors
must include a statement that informed consent and pa-
tient anonymity be conformed under the provisions of the
Declaration of Helsinki (https://www.wma.net/poli-
cies-post/wma-declaration-of-helsinki-ethical-princi-
ples-for-medical-research-involving-human-subjects/).

2) Studies to be conducted with animal subjects must state
that the work was performed according to NTH Guide for
the Care and Use of Laboratory Animals (https://grants.
nih.gov/grants/olaw/guide-for-the-care-and-use-of-labo-
ratory-animals_prepub.pdf). Experiments involving ani-
mals should be reviewed by a suitably constituted Ethics
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Committee of the Institution for the care and use of ani-
mals.

3) The authors must be able to state that the study to be con-
ducted with human or animal subjects has been approved
by an Institutional Review Board (IRB, IACUC). Also, the
approval number should be identified in the manuscript.
In cases of secondary data analysis, meta-analysis, system-
atic review, and literature review, an exemption of IRB ap-
proval may be required based on the decision of the edito-
rial board.

2. Authorship

1) Each author should have participated sufficiently in the
work to take public responsibility for the content. Author-
ship credits should be based on the authorship criteria of
ICMJE, 2013 (http://www.icmje.org/icmje-recommenda-
tions.pdf), which means only substantial contributions to
(i) conception and design, or analysis and interpretation
of data; (ii) drafting the article or revising it critically for
important intellectual content; (iii) final approval of the
version to be published; and (iv) agreement to be account-
able for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work
are investigated and resolved appropriately. Conditions (i),
(ii), (iii) and (iv) must all be met.

2) The first author and corresponding author should be a
member of the Korean Society of Biological Nursing Sci-
ence. When the manuscript written by international re-
searchers or non-nursing researchers meets the aims and
scope of JKBNS, the paper may be submitted by the deci-
sion of the editorial board.

3) Any master’s degree or doctoral degree thesis must be
clearly presented in the cover letter. The degree holder
must be the 1st author of the thesis.

4) Any changes in the authorship (addition, deletion, or
change in the order) must be approved by the editorial
board prior to the publication.

3. Conflict of Interest
Authors should declare any financial support or relationships
that may pose conflicts of interest. The corresponding author is
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required to disclose the authors’ potential conflicts of interest
possibly influencing their interpretation of data. Examples of
potential conflicts of interest include employment, consultan-
cies, stock ownership or other equity interests of patent-licens-
ing arrangements, and grants or other funding. Potential con-
flicts of interest should be disclosed to the Editor-in-Chief with
disclosure form (http://www.icmje.org/coi_disclosure.pdf).

4. Authors contributing papers to the journal shall be free from
following fraudulence or unethical misconduct by following
the standards (COPE, http://publicationethics.org) presented in
the COPE Flowcharts:

1) Forgery: recording or reporting materials or research out-
puts which have been falsified.

2) Alteration: manipulating research materials, equipment or
process and/or changing or omitting materials or research
outputs so as to render research records untrue.

3) Plagiarism: appropriating others’ ideas, processes, outputs,
or records in an unauthorized manner.

4) Expression of Improper Authorship: This refers to cases of
not granting fair authorship to those who contributed sci-
entifically or technologically to an accomplishment of each
study, or granting authorship to whom out of scientific or
technological contribution to the accomplishment of each
study.

5) Improperly Duplicated Publication: This refers to cases of
authors published identical or papers similar to other or
his/her previous works without expressing the original
sources thereof with intentions to attain unlawful profits
such as securing research grants or academic accomplish-
ment etc.

6) Interference in Investigation on Fraudulence or Unethical
Misconduct: This refers to intentional interference in in-
vestigations on fraudulence or unethical misconduct in-
cluding behaviors endamaging informants etc.

7) Other behaviors or practices seriously exceed the scopes
commonly accepted in each discipline.

5. Avoid duplicate publication and simultaneous
submission

1) Submission is not permitted as long as a manuscript is un-
der review with another journal.

2) For the journal to carry any duplicated publication is not
permitted regardless of whether part or all of them have
been published, printed, recorded, and/or registered in an
academic journal in other languages, electronically or oth-
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erwise.

3) The editorial board will decide whether the relevant man-
uscript is duplicately published and examined. If a dupli-
cate publication or simultaneous submission related to the
manuscript is detected, the authors will not be permitted
to submit a manuscript to JKBNS for three years.

6. Treatment of Cases in Violation of Research Ethics

1) The cases in violation of research ethics found from exam-
ination or after the publication of papers contributed to
the Journal of Korean Society of Biological Nursing Sci-
ence shall be deliberated and be treated with follow-up
measures determined according to the following proce-
dure.

2) Editorial Committee of the Journal of Korean Society of
Biological Nursing Science shall deliberate on violations of
research &publication ethics and determine the presence
of violation. On the judgment of the violation of research
& publication ethics, the Editorial Committee shall re-
quest author(s) of corresponding violation to withdraw
contributed paper(s) remaining in the process of exam-
ination for publication. For papers of the violation found
after publication, the Editorial Committee shall revoke
corresponding paper(s) and prohibit citation therefrom by
its official authority.

3) If the Editorial Committee is in the conflict of interests
with the case(s) of violation of research &publication eth-
ics, then the deliberation thereof shall be referred to the
(IRB or Committee of Research Ethics) to deliberate and
determine the presence of violation.

4) The follow-up measures for cases of violation of research
& publication ethics are as follows:

(1) The revocation with reasons behind the revocation of
corresponding papers of violation shall be specified
clearly, be opened to the public, and be preserved.

(2) Author(s) of the case(s) of violation shall be prohibited
from contributing papers to the Journal of Korean So-
ciety of Biological Nursing Science at least more than
three years.

(3) The case(s) of violation shall be notified through the
Journal of Korean Society of Biological Nursing Sci-
ence.

(4) The National Research Foundation of Korea shall be
informed of the details of the treatment of case(s) of
violation of research &publication ethics.

(5) For case(s) of violation of paper(s) completed with the
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aid of research grant(s), the grantor(s) shall be in-
formed of the details thereof.

(6) Author(s) (corresponding to behaviors of fraudulence
or unethical misconduct) shall be alerted with a writ-
ten warning; the institutions affiliated shall be in-
formed thereby.

5) Member(s) of the Korean Society of Biological Nursing
Science, and paper(s), contributed to the Journal of Ko-
rean Society of Biological Nursing Science and found
relevant to the violation of research & publication eth-
ics, shall be treated according to follow-up measures de-
termined by the deliberation thereon.

MANUSCRIPT SUBMISSION

1. Manuscripts should be submitted electronically via the man-
uscript submission system of the website of the Korean Journal
of Biological Nursing Science (https://www.jkbns.org) with a
cover sheet.

2. JKBNS publishes the following types of papers.

Original Articles: These are full papers reporting of empirical
findings from basic and clinical research studies within the
scope of JKBNS. These include studies using diverse approach-
es such as qualitative research, development of an instrument,
survey research, experimental studies, and information-based
studies.

Review Articles: These include critical presentations of topics
of interest to those relevant to theory, practice, and education
within the biological nursing field. The details of the literature
search methodology should be provided. These include me-
ta-analysis or systemic review etc.

Invited Articles: These are written by an invited expert, which
provides a review of an important theme in the biological nurs-
ing field.

3. Any manuscript which does not meet the instruction for au-
thors shall be not accepted.

MANUSCRIPT PREPARATION

1. Manuscripts should be written in Korean or English. Bibliog-
raphy and abstract should be written in English.

2. Manuscripts must be prepared according to the National Li-
brary of Medicine (NLM) Style Guide for Authors (http://
www.nlm.gov/citingmedicine).
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3. The length of the manuscript in Korean should be 20 pages
or less (including abstract, references, tables and figures) and
that in English is limited to 6,000 words (excluding abstract,
references, tables and figures).

4. All the manuscripts should be typewritten, double-spaced
with Sinmyungjo of 10 font size in Hangul (hwp) or Times
New Roman of 12 font size in Microsoft Word (.doc), using
margins of at least 25 mm.

5. Medical terms must be based on the recent edition of “Stan-
dard Nursing Terminology” published by the Korean Society
of Nursing Science and “English-Korean Medical Terminolo-
gy~ published by the Korean Medical Association.

6. Expand all abbreviations at first mention in the text. Do not
use abbreviations in the title.

7. Generic names of pharmaceuticals should be used. Applianc-
es and equipment should be mentioned with their model
name, manufacturer, city (state), and nationality declared in
parentheses and English. Brand names should be used in dis-
cretion.

8. A space is required between English text and the parentheses
or between number and the parentheses. There is no space
between Korean text and the parentheses.

9. Authors should get permission to use research tools for their

studies from the copyright owners.

COMPOSITION OF MANUSCRIPT

1. Organize the manuscript in the following order, the title of
the article, English abstract, text (introduction, methods, re-
sults, discussion, conclusion, conflict of interest, authorship),
references, tables, figures, and appendix. Each section begins
on a new page. The text of the manuscript should not include
any identifying information, such as the authors’ names or af-
filiations, to ensure a blind review. . Title page should be pre-

pared as a separate file from the main text.

2. Title page

The title page must include title of the manuscript, all authors’
names, affiliations and ORCID, contact information for corre-
sponding author (name, address, telephone and fax numbers,
and email address), keywords, word count of English abstract,
numbers of references, acknowledgment (source of financial
grant or thesis), and conflict of interest in Korean and English.
The author must state that the manuscript has not been pub-
lished or submitted for publication elsewhere.
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3. Abstract

An abstract of no more than 250 words for articles (excluding
tile of the article) should be typed double-spaced on a separate
page. It should cover the main factual points, including pur-
pose, methods, results, and conclusion. Three to five English
keywords should be accompanied by an abstract based on
Medical Subject Headings (MeSH, www.ncbi.nlm.nih.gov/
mesh/meshhome.html).

4. Text

The text of the article is usually divided into sections with the
headings: Introduction, Methods, Results, Discussion, and
Conclusion.

Introduction: Clarify the background of this study and the
purpose of the study.

Methods: Describe with subheadings the research design, sam-
ples, instruments, data collection procedure, statistical analysis
(or data analysis), and ethical consideration used. Ensure cor-
rect use of the terms sex (when reporting biological factors)
and gender (identity, psychosocial or cultural factors), and, un-
less inappropriate, report the sex or gender of study partici-
pants, the sex of animals or cells, and describe the methods
used to determine sex or gender. If the study was done involv-
ing an exclusive population, for example, in only one sex, au-
thors should justify why, except in obvious cases (e.g., prostate
cancer). Authors should define how they determined race or
ethnicity and justify their relevance.

Results: Describe the main outputs in a concise paragraph
based on data analysis results.

Discussion: Make discussions based only on the identified re-
sults. Interpret these results by comparing them with previous
research results and state the limitations of the research.
Conclusion: Describe the significance of the research based on
research results and suggest further study needed.

Contflict of interest: Conflict of interest should be presented af-
ter the main text and before the reference list.

Authorship: The individual contributions of authors to the
manuscript should be specified in this section; conception and
design, or acquisition of data, or analysis and interpretation of
data; drafting the manuscript or revising it critically for import-
ant intellectual content; final approval of the version to be pub-
lished. Please use initials to refer to each author’s contribution.
CGP and GML contributed to the conception and design of
this study; CGP and YHK collected data; CGP performed the
statistical analysis and interpretation; CGP and YHK drafted
the manuscript; CGP and GML critically revised the manu-
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script; GML supervised the whole study process. All authors
read and approved the final manuscript.

5. Tables/Figures

1) Tables/Figures should be placed on a separate page and
written in English, but not duplicate. The number of ta-
bles/figures in the manuscript should be no more than
five.

2) All lines of tables should be single. Vertical lines are not
acceptable.

3) The title of the table should be placed on the top of the ta-
ble and the first letters of important words should be capi-
talized (e.g., Table 1. Demographic Characteristics of Par-
ticipants).

4) The line spacing of tables, the title of tables, or the title of
figures shall be set either 100% or single-space.

5) Tables, as well as figures, should be numbered consecu-
tively in Arabic numerals.

6) Define abbreviations used in the tables/figures at the bot-
tom of a table/figure (e.g., BP=Blood pressure; BT =Body
temperature).

7) Table footnotes should be indicated with superscript sym-
bols (e.g., AL Y in sequence.

8) All units of measurements and concentrations should be
designated.

9) The significance level should be rounded off to three deci-
mal places (e.g., p=.003). If a p-value is .000, it shall be in-
dicated as p<.001. If p-values have to be reported using
footnotes, *, ** shall be used (e.g., *p<.05, **p<.01). The
significant probability ‘p’ should be written in a small ital-
ic letter.

10) Only if the number of statistical data can be more than 1, 0
shall be placed in front of the decimal point, otherwise do
not write “0” before the decimal point (e.g., t=0.26,
F=0.92, p<.001,r=.14,R*= 61).

11) Percentage (%) should be rounded off to one decimal place
(e.g., 24.7%); mean, standard deviation and a test statistic,
such as t, E X, 1, should be rounded off to two decimal
places (e.g., M£SD 23.98+3.47, t=0.26, F=0.98,
R’=.61).

12) The title of the figure should be placed below the figure
with the first letter capitalized (e.g., Figure 1. Weekly body
weight gain).

13) The figures belonging to the same number shall be distin-
guished by alphabetized suffixes. (e.g., Figure 1-A, Figure
1-B)
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14) As for a microscopic photo of a tissue specimen, the site,
dyeing method, and magnification of the tissue shall be
presented.

6. Appendix

Authors should submit an appendix to show the developed fi-
nal measurement in the instrument development study and list
of reviewed articles in systematic review or meta-analysis re-
search.

7. References

1) Citation in text

In the text, citation of references should be conformed to Cit-
ing Medicine: The NLM(National Library of Medicine) Style
Guide for Authors, Editors, and Publishers 2nd edition (2007)
(http://www.nlm.nih.gov/citingmedicine). Reference should be
numbered serially within [ ]Jin the order they appear (e.g., In
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