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Purpose: The purpose of this study was to examine the effects of an anger management program on
anger, job stress, psychological well-being, and heart rate variability in clinical nurses.
Methods: A quasi-experimental study was conducted using a nonequivalent control group, preepost test
design with repeated measures. The participants included 43 nurses assigned to the experimental and
control groups. Anger, job stress, psychological well-being, and heart rate variability were evaluated
before the intervention, immediately after the completion of the intervention, and four weeks after the
end of the intervention. Chi-square test, t-test, Fisher’s exact test, and GEE (Generalized Estimating
Equations) were used to analyze the data.
Results: There were significant differences in the level of anger, state anger, job stress, and psychological
well-being between the two groups. The rate of change in the total power (TP) and the high-frequency
band (HF) of the experimental group increased immediately after the intervention completion, but that
of the control group decreased at the same time.
Conclusion: The above results demonstrate that an anger management program for nurses effectively
attenuated anger and job stress, improved psychological well-being, and regulated heart rate variability.
© 2021 Korean Society of Nursing Science. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Anger refers to subjective feelings such as tension, irritation, and
rage [1]. Anger is observed in unfair situations inwhich the needs or
rights of individuals are ignored [2]. Anger can be divided into state
anger, which can be experienced inmomentary situations, and trait
anger, which has temperamental tendencies [3]. Managing one’s
expression of anger can help prevent conflicts and improve orga-
nizational commitment [4]. However, uncontrolled expression and
suppression of anger can cause an interpersonal problem and
reducing job satisfaction and organizational performance [4,5].

Nurses experience anger when they are treated unfairly, face
ethical dilemmas, and are blamed or not supported by coworkers or
superiors [6]. However, Korean nurses often suppress or avoid anger
[5], which can cause helplessness, frustration, stress, resentment,
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and even destructive behavior [7]. Moreover, unresolved anger can
provoke anger in others [7]while reducing care behavior quality [8].

Hospital nurses experience high stress owing to a heavy work-
load and emotional demands [9]. Failure to control anger during
work or ruminating about an incident can also lead to increased job
stress [8]. Nurses who experience prolonged exposure to job stress
can be damaged physical and psychological health and reduced job
satisfaction [10]. On the other hand, controlling negative emotions
such as anxiety and anger becomesmore challenging for nurses in a
stressful environment, and it is difficult for nurses to maintain
psychological well-being [11]. Therefore, it is important to help
nurses effectively manage their anger and job stress.

Psychological well-being refers to individuals’ overall life
satisfaction [12]. It helps individuals control their behavior and
induces a sense of purpose in their lives [13]. Compared to other
professions, nursing is associated with lower psychological well-
being [14,15] owing to emotional exhaustion and suppression of
negative emotions [15]. In the past, suppressing negative emotions
has been regarded as a virtue; however, continuous suppression of
anger and excessive stress can lead to an imbalance in the auto-
nomic nervous system, which can negatively affect health [16,17].
Therefore, it is necessary to promote nurses’ psychological well-
being by helping them resolve their anger and reduce job stress
in appropriate ways.
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In the previous integrated literature review study, various stress
programs have been proved to be effective in managing stress,
depression, burnout, and increasing happiness among nurses [18].
The stress programs applied to nurses were mainly cognitive
behavioral therapy, mindfulness therapy, and art therapy. In
particular, cognitive behavioral therapy programs have been
effective in the areas of occupational stress and mental health of
nurses [18]. However, anger management should be approached
differently from stress management.

To date, anger management programs have mostly been applied
togroups expressing anger [19,20]. The angermanagementprogram
mainly consists of understanding the causes and emotions of anger,
rational thinking practice, and anger management skills training
[19,20]. However, even groups that suppress anger need help in
expressing and managing anger emotions in a desirable way. In
previous studies [21,22], after applying the anger management
program to nurses, an improvement has been noticed in psycho-
logical resilience and job satisfaction. This is because as nurses learn
assertiveness and problem-solving skills, they become less frus-
trated with anger situations and improve their coping skills [21].
Therefore, it is necessary to apply a program that can reduce job
stress and improve psychological well-being by acquiring positive
anger expression and angermanagement skills for Korean nurses as
well. In particular, this program focused on improving anger coping
skills while on duty by combining education and practice.

Recently, anger was assessed using heart rate variability (HRV),
which can be used to evaluate the activity and balance of the
autonomic nervous system [23]. Consequently, we assessed the
effects of an anger management program on nurses’ anger, job
stress, psychological well-being, and HRV.
Figure 1. Flow chart of participants.
Methods

Design

This was a quasi-experiment study with nonequivalent control
group pre test�post test design to understand the effects of anger
management programs on nurses’ anger, job stress, psychological
well-being, and heart rate variability.

Participants

Nurses who worked at Hospital S and Hospital Y in Seoul, Re-
public of Korea, for more than one year and consented to partici-
pate were included in this study. Participants were recruited as
those wishing to participate in this study. Nurses were assigned to
either the experimental or control group based on marital status,
length of career [4], and level of anger through matching. Partici-
pants were not informed the group to which they were assigned.
Compensation (100$) was provided to the participants.

The number of required participants was analyzed by a
repeated-measures analysis of variance (ANOVA), following the
formula by Cohen (1988) [24], with a significance level of .05, po-
wer of .80, and median effect size of .3. Therefore, the number of
required participants in each group was 20. Considering a dropout
rate of 20%, 24 participants were assigned to each group. However,
four participants from the experimental group withdrew for per-
sonal reasons, health issues (dropout rate of 17%). In the control
group, one participant (dropout rate of 4%) was excluded for not
participating in the post-test. Therefore, the data from 20 partici-
pants in the experimental group and 23 participants in the control
were analyzed (Figure 1).

There were no significant group differences in any key variables
(Table 1).
Measures

Anger

Levels. The levels of anger experienced during and outside of work
were assessed using a visual analog scale [25]. Respondents indi-
cated the level of anger from 0 (no anger) to 10 (extreme anger) in a
straight line. Higher scores indicated increased anger.

Type. State anger and trait anger were evaluated using the STAXI-K
Ⅳ, which was modified by Chon et al. [26] from the StateeTrait
Anger Expression Inventory (STAXI), developed by Spielberger [3].
This tool comprises 20 items (10 items each), which weremeasured
on a Likert scale ranging from 1 (not at all) to 4 (very much/always).
Higher scores indicated increased anger. Cronbach’s awere .93 and
.86 for state and trait anger, respectively, at the time of develop-
ment; and .95 and .89, respectively, in this study.

Expression. Expression of anger was assessed using a tool devel-
oped by Chon [27,28]. This 20-item tool comprises four sub-
domains: suppression, expression, disguise, and anger control. Each
question was evaluated with a four-point Likert scale ranging from
1 (not at all) to 4 (almost always), and expression of anger was
evaluated using the mean score for each domain. In a preliminary
survey of 20 nurses, Cronbach’s awas .75; in this study, Cronbach’s
a was .70.

Job stress
Job stress was measured using the Korean version of the

Expanded Nursing Stress Scale, developed by French et al. [29] and
translated by Kim et al. [30], possessing good reliability and validity.
This 48-item tool measures nine factors: death and dying, conflict
with physicians, inadequate emotional preparation, problem
relating to peers, problem relating to supervisors, heavy workload,
uncertainty concerning treatment, patients and their families, and
discrimination. Each item is rated on a scale of 0 (never experi-
enced), 1 (no stress at all), to 4 (always stressed) points. Higher scores
indicated higher job stress. Cronbach’s a was .95 at the time of
development and .91 in this study.

Psychological well-being
Psychological well-being was measured using the Korean

version of the Psychological Wellbeing Scale, originally developed
by Ryff [31] and modified by Kim et al. [13]. This 46-item tool
measures six factors: self-acceptance, environmental mastery,
positive relationship with others, autonomy, purpose in life, and
personal growth with a five-point scale: 1 (not at all) to 5 (very
much). Higher scores indicated greater psychological well-being.



Table 1 Homogeneity test for Demographic Characteristics and Research Variables
between the Groups.

Characteristics Exp (n ¼ 20) Cont (n ¼ 23) c2/t p

n (%)/
Mean ± SD

n (%)/
Mean ± SD

Age 32.10 ± 5.73 32.19 ± 5.97 0.45 .652
Religion
Yes 14 (70.0) 10 (43.5) 3.05 .081
No 6 (30.0) 13 (56.5)

Marital status
Single 12 (60.0) 11 (47.8) 0.63 .425
Married 8 (40.0) 12 (52.2)

Education
<Bachelor 7 (35.0) 14 (60.9) 2.87 .129
�Master 13 (65.0) 9 (39.1)

Length of career
1~4 4 (20.0) 4 (17.4) >.999a

5~9 6 (30.0) 8 (34.8)
�10 10 (50.0) 11 (47.8)

Duty type
Day duty 7 (35.0) 10 (43.5) 0.32 .756
Shift duty 13 (65.0) 13 (56.5)

Department
General ward 14 (70.0) 10 (43.5) .127a

Outpatient department 3 (15.0) 10 (43.5)
Nurse specialist 3 (15.0) 3 (13.0)

Anger
Level of anger
During of work 7.25 ± 2.02 7.17 ± 1.67 �0.14 .893
Outside of work 4.10 ± 3.16 3.43 ± 2.24 �0.80 .430

Type of anger
State anger 16.85 ± 8.52 14.35 ± 5.02 �1.14 .262
Trait anger 21.15 ± 5.01 21.91 ± 6.18 0.44 .662

Expression of anger
Anger-in 2.19 ± 0.63 2.22 ± 0.47 0.16 .872
Anger-out 1.68 ± 0.49 1.80 ± 0.51 0.78 .437
Anger-disguise 1.89 ± 0.57 1.83 ± 0.57 �0.37 .715
Anger-control 2.33 ± 0.45 2.23 ± 0.56 �0.67 .508

Job stress 3.47 ± 0.37 3.57 ± 0.44 0.82 .415
Psychological well-being 3.43 ± 0.44 3.40 ± 0.37 �0.25 .803
Heart rate variability

(normal range)
Total power (7.4~9.3 ms2) 8.51 ± 0.92 8.49 ± 0.51 �0.08 .938
HF (4.2~7.4 ms2) 6.35 ± 0.83 6.65 ± 0.80 1.22 .231
LF (6.1~8.1 ms2) 7.00 ± 1.16 7.07 ± 0.66 0.24 .812
LF/HF (0.4~2.2) 1.09 ± 0.13 1.08 ± 0.15 �0.06 .955

Note. Cont ¼ control group; Exp ¼ experimental group; HF ¼ high frequency band;
LF ¼ low frequency band; M ¼ mean; SD ¼ standard deviation.

a Fisher’s exact test.
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Cronbach’s a was .91 at the time of development and .92 in this
study.

Heart rate variability
HRV was measured using a pulse wavemeter (uBioClip v7, Bio-

sense creative Ltd.; Seoul, South Korea) that analyzes pulse waves
through an optical fiber sensor. Participants were asked to sit
comfortably in a chair for about 10 minutes. Then, the machine was
attached to the tip of a finger. For controlling factors that could
affect the results, participants were asked to refrain from
consuming alcohol and performing vigorous activities the day
before. From three hours before the test, participants could not
smoke, consume caffeine-containing beverages, or use drugs. We
measured the following as per Kim and Min [16]: (1) Total power
(TP), an index that reflects the overall regulatory ability of the
autonomic nervous system, which decreases when stress is
observed. (2) High frequency (HF), an index that reflects the activity
of the parasympathetic nerve, decreases when stress, anxiety, and
fear are experienced. (3) Low frequency (LF), mainly reflects the
activity of the sympathetic nerve in long-term measurements, and
it reflects both the activity of the parasympathetic and sympathetic
nerve in short-term measurements. LF increases in situations with
acute stress but decreases with chronic stress. (4) LF/HF, which
reflects the overall balance of the autonomic nervous system.
Values closer to 1.5 indicate better balance.
Anger management program

Program development
The theoretical basis of this program was a cognitive behavior

therapy model developed from Beck’s cognitive theory [32].
Cognition, emotion, and behavior are closely related, and the
behavior of anger occurs due to automatic thinking and distortion
of cognition. Participants are able to manage anger by modifying
their dysfunctional thoughts and actions that cause anger in a
reasonable direction. In previous studies, it was proved that anger
intervention based on cognitive behavior therapy was effective in
adults [33].

A preliminary program was designed based on cognitive
behavior therapy, an anger management program developed by
Chon [27], literature review [33,34], focus-group interviews, and
demand surveys. Focus-group interviews were conducted for
50 minutes with six nurses who had more than three years of work
experience to assess their experiences and the need for an anger
management program. The level of demand was evaluated in 13
nurses using nine items, which were evaluated on a 10-point scale.
The demand survey examined the following contents: (1) the de-
gree of anger at work; (2) negative emotions caused by anger; (3)
the need for an anger management program; (4) the content and
operation method of the anger management program; and (5)
willingness to participate. Each session of the preliminary program
was largely aimed at cognition, behavior change, and emotional
regulation, following the cognitive behavior therapy approach.

The preliminary program was then reviewed by three nursing
college professors, one psychiatrist, one clinician in emotional
psychology, and three nurses with more than three years of clinical
experience to obtain a content validity index �0.8. The final pro-
gram was organized according to the four stages of the anger
management model [34]. The model promotes participants’ moti-
vation and comprises a preparation stage to foster intimacy with
the therapist, a strategic change stage to reduce anger by recog-
nizing it and utilizing various managementmethods, an acceptance
stage to accept and adapt to immutable situations, and a recurrence
prevention stage to reinforcemotivation and prevent the individual
from returning to past patterns.

Consequently, the first session concerned an orientation and
intimacy formation, followed by a second session about cognitive
preparation for anger. Sessions three to six concerned the education
for change and acceptance (physical, psychological, and social as-
pects). Last, sessions seven and eight focused on the prevention of
recurrence. Each session comprised an introduction, activity, and
conclusion. Anger-provoking cases used in the program were
modified into situations and terms that were easy for nurses to
understand, and anger management strategies that could be easily
performed during work were selected.

In a meta-analysis on operating hours and sessions of the anger
management group programs, it was recommended that more than
nine sessions be performed for less than 60 minutes with less than
seven participants [33]. However, based on a different study that
decreased aggression in nurses after four two-hour sessions [21],
advice from experts, and demand surveys that revealed that heavy
workload limited nurses’ ability to participate for more than two
months, a small group (� eight) attended a one-hour session once a
week for eight weeks (Table 2).
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Application of the program
The first author obtained anger management instructor level

two qualification by completing 16 hours of education at the Ho-
listic Healing Academy and then further acquired level one quali-
fication through eight weeks of anger management practice
training. A manual was prepared to provide contents, methods, and
time of the program in the same manner, and the first author
conducted each session of the program. Additionally, the education
materials developed by Chon [27] were modified and distributed to
the nurses in each session.

Considering that nurses worked on a three-shift schedule, the
desired times and dateswere individually adjusted for each session,
and 3e8 groups of 3e8 participants were created. The programwas
conducted in a classroom of C University, where lectures and group
discussions were given.

In the first session, HRV was measured after a preliminary sur-
vey, and a lecture on program orientation and the necessity of anger
management was given.

In the second session (cognition change), we lectured on “self-
understanding” and “the definition and formula of anger.” Nurses
were informed that anger occurs when expectations do not match
the given situation. After asking participants to consider their anger
experiences as per the anger formula, they were asked to share
their thoughts. Additionally, nurses were asked to record any ex-
periences of anger during work in a diary for the next session.

The topic of the third session (cognition, behavior change) was
“coping with anger by using attentional shift,” and a lecture on self-
developed anger was given to explain that anger is a temporary
emotion that can be self-controlled. Attentional coping steps such as
leaving the scene, counting numbers, viewing family photos, etc.,
that is, the routine method was introduced. Subsequently, nurses
were asked to judge whether their experience recorded in the diary
was self-developed anger and share their preferred ways of
Table 2 The Anger Management Program.

Session Theme Introduction min

1 � Orientation
� Introduction

� Greeting 10

2 Cognition change
� Self-understanding
� Understanding of anger

� Review
� Check-up

homework

10

3 Cognition and Behavior change
� Anger management I (The coping with anger)

� Review
� Check-up

homework

10

4 Behavior change & Emotional regulation
� Anger management I (The coping with anger)

� Review
� Check-up

homework

10

5 Cognition change & Emotional regulation
� Anger management II (Permissible range)

� Review
� Check-up

homework

10

6 Cognition and Behavior change & Emotional
regulation
� Anger management II (Permissible range)

� Review
� Check-up

homework

10

7 Cognition and Behavior change & Emotional
regulation
� Practice

� Review
� Check-up

homework

10

8 Behavior change & Emotional regulation
� Review

� Review
� Check-up

homework

10

9 � Continuous action
attentional coping methods. Last, lavender, ylang-ylang, and
chamomile German aroma oils, which are helpful in reducing anger,
were introduced [35]. Necklaces were made using these oils. We
recommended that nurses wear the necklace at work and manage
anger by smelling the necklaces in anger-provoking situations. The
task for next week (and the next three sessions) was to use one of
the anger coping strategies and record the experience and effects in
the diary.

In the fourth session (behavior change, emotional regulation),
participants were given time to talk freely about the previous topic
and share their experiences. They were informed that their anger
management ability could be improved and were motivated to
improve it. A lecture was given on “coping strategies that can be
used in anger-provoking situations before, during, and after work.”
Music and tea meditation were recommended to relax the mind
before work. Time-out and video techniques were suggested for
anger-provoking situations during work. Participants were also
informed to not take their work-related stressors “home with
them.” Then, participants practiced meditation techniques and
shared their thoughts while drinking hot tea.

The theme of the fifth session (cognition change, emotional
regulation) was “expanding one’s tolerance,” and strategies to
accept uncontrollable situations, change controllable situations,
and avoid inappropriate situations were introduced. Relevance of
unreasonable expectation (i.e., its universally validity, whether it is
useful after 10 years, whether communication is sufficient) was
introduced.

In the sixth session (cognition, behavior change, and emotional
regulation), participants were told that conflict or anger resulting
from interpersonal relationships could be caused by over-
interpretation of parts of the experience, and “expanding one’s
tolerance” was re-explained. Participants practiced having conver-
sations from the perspectives of others and ignoring the situations in
s Learning & Activities mins Closing mins

� Pre-test
� Introduce program

20
10

� Share the anger
experience

� Homework

15
5

� Want profile test
� Definition of anger
� Formula of anger

10
10
10

� Discussion
� Homework:

anger diary

15
5

� Psychological aspect: transposition
methods

� Aroma necklace

15
15

� Discussion
� Homework:

anger diary

15
5

� Physical aspect: the method of coping
with anger

� Anger management at work
� Tea meditation

10
10
10

� Discussion
� Homework:

anger diary,
cognitive
distortion

10
10

� Psychological aspect
- Cognitive distortion, Understanding others
- Principle of AAA(accept, avoid, alter)

30 � Discussion
� Homework:

anger diary

15
5

� Social aspect
- Personal relations, Anger and stress

� Anger candle

15
15

� Discussion
� Homework:

anger diary

15
5

� Transcendental aspect: self-growth
� Write a letter forgiveness & thank
� Anger plan

10
10
10

� Discussion
� Homework:

anger diary

15
5

� Anger tree & Portfolio
� Sharing feeling each other

20
10

� Completion
ceremony

� Post-test

5
15

� Follow-up � 4 weeks
later-test
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which they cannot understand others. Then, so-called “anger can-
dles” of various shapes were made using beeswax, and participants
were encouraged to “burn the anger in their minds”with the candle.

In the seventh session (cognition, behavior change, and
emotional regulation), a need for “transcendental thinking” was
emphasized. Participants were told to think of a brighter future and
see anger-provoking situations as opportunities for growth. Then,
the group practiced assertive self-expression to express their feel-
ings while being considerate of others. Participants were also asked
towrite their own angermanagementmanual in addition to a letter
of forgiveness or gratitude to themselves or others, which they
could share with the group.

Last (behavior change, emotional regulation), participants were
asked towrite about the events or people that provoked the greatest
anger in them on a note and post it on the board to relieve any
feelings. After reflecting on pastepresentefuture anger, participants
shared their feelings and celebrated the end of the program. Par-
ticipants’ HRV and satisfaction with the program were measured.

Data collection and process

This study was approved by the Institutional Review Board of a
Catholic university (Approval no. MC17FESE0019). After obtaining
permission to collect data from the nursing department, a
recruitment advertisement related to the program was posted on
the bullet board of the nursing department, and the program was
advertised to nurses. The experimental group (Hospital S) under-
went the eight-week program, while the control group (Hospital Y)
did not receive any treatment.

Both the experimental group (JuneeOctober 2017) and control
group (November 2017eFebruary 2018) were asked to complete a
questionnaire on anger, job stress, and psychological well-being-
din addition to HRVdbefore the program, immediately after
program completion, and four weeks after the end of the program.
The collected data were assigned a unique number for each indi-
vidual according to the guidelines of personal information
processing.

Data analysis

Data were analyzed using SPSS WIN 23.0 (IBM, Armonk, NY,
USA). Participants’ general characteristics were presented as fre-
quencies and percentages or means and standard deviations. Ho-
mogeneity of general characteristics and pretest dependent
variables between the two groups were tested with t-tests, c2tests,
and Fisher’s exact tests.

Anger, job stress, and psychological well-being of the two
groups measured before the program, immediately after program
completion, and four weeks after program completion were
analyzed with GEE (Generalized Estimating Equations). The rate of
change in HRV was analyzed using t-tests.

Results

Anger

In the experimental group, the level of anger during work
decreased from 7.25 points before the program to 4.80 points
immediately after program completion and four weeks after pro-
gram completion. In contrast, in the control group, the difference in
the level of anger during work was not significant from 7.17 to 6.78
and 6.30 measured before, immediately after, and four weeks after
the program, respectively (p ¼ .001). Moreover, the level of anger
outside of work decreased from 4.10 points before the program to
3.65 points immediately after program completion and 2.25 point
four weeks after program completion in the experimental group.
Among controls, the level of anger outside of work changed from
3.44 to 3.09 and 3.96 measured before, immediately after, and four
weeks after the program, respectively (p ¼ .010; Table 3).

For the type of anger, the score for state anger in the experi-
mental group was 16.60 before the intervention, which decreased
to 10.90 and 12.20 immediately after program completion and four
weeks after program completion, respectively. Among controls, the
score for state anger changed from 14.35 to 16.09 and 13.52
(p ¼ .002). Trait anger in the experimental group decreased from
20.80 points before the program to 18.95 and 18.50 points imme-
diately after program completion and at four weeks after program
completion, respectively. Among controls, the score increased from
21.91 to 20.83 and 20.96 (p ¼ .449; Table 3).

There was no difference in the change in the expression of anger
between before the program, immediately after program comple-
tion, and four weeks after program completion (p ¼ .095~.537;
Table 3).

Job stress

Job stress in the experimental group decreased from 3.47 points
before the program to 3.23 points and 3.11 points immediately after
program completion and four weeks after program completion,
respectively. In contrast, job stress scores among controls were 3.57,
3.54, and 3.56 points before the program, immediately after pro-
gram completion, and four weeks after program completion,
respectively (p ¼ .022; Table 3).

Psychological well-being

Psychological well-being in the experimental group increased
from 3.43 points before the program to 3.57 and 3.61 points
immediately after program completion and four weeks after pro-
gram completion, respectively. Among controls, the scores barely
changed: from 3.40 to 3.40 and 3.38, respectively (p ¼ .016;
Table 3).

HRV

Among the indicators of HRV, the rate of change in TP before and
immediately after program completion was increased by 3.09% in
the experimental group and decreased by 1.79% among controls
(p ¼ .028). The rate of change in TP immediately after the program
and four weeks after program completion was decreased by 2.14%
in the experimental group and increased by 3.48% among controls
(p ¼ .012). The rate of change in HF before and immediately after
program completion increased by 5.37% in the experimental group
and decreased by 3.70% among controls (p ¼ .010; Table 4).

Discussion

Compared to the control group, nurses experienced reduced
anger during and outside of work after participating in the anger
management program. This finding mirrors that of a previous
study, which showed that an anger management program helped
nurses control their negative emotions [22]. In the program, par-
ticipants practiced understanding anger and modifying past
thought patterns, and improve reasonable thinking skills. Modi-
fying dysfunctional thought can help reduce anger [21,36]. There-
fore, even if the working environment does not change, the level of
anger seemingly decreases. An anger intervention approach based
on cognitive behavior therapy helped Korean nurses manage their
anger and negative emotions.



Table 3 Effects of the Anger Management Program on Anger, Job Stress, Psychological WelleBeing.

Variables Pre test Post-test I Post-test II Source c2 p

M ± SE M ± SE M ± SE

Level of anger
During of work
Exp 7.25 ± 0.44 4.80 ± 0.47 4.80 ± 0.40 Group

Time
Group*Time

6.75
35.98
15.11

.009
<.001
.001*

Cont 7.17 ± 0.34 6.78 ± 0.43 6.30 ± 0.38

Outside of work
Exp 4.10 ± 0.61 3.65 ± 0.60 2.25 ± 0.57 Group

Time
Group*Time

0.17
2.13
9.15

.683

.344
.010*

Cont 3.44 ± 0.57 3.09 ± 0.56 3.96 ± 0.53

Types of anger
State anger
Exp 16.60 ± 1.90 10.90 ± 0.34 12.20 ± 1.00 Group

Time
Group*Time

2.49
5.04
12.37

.114

.080
.002*

Cont 14.35 ± 1.02 16.09 ± 1.59 13.52 ± 0.82

Trait anger
Exp 20.80 ± 1.10 18.95 ± 0.91 18.50 ± 0.92 Group

Time
Group*Time

1.68
10.75
1.60

.194

.005

.449
Cont 21.91 ± 1.26 20.83 ± 1.23 20.96 ± 1.71

Expression of anger
Anger-in
Exp 2.22 ± 0.14 2.22 ± 0.10 2.16 ± 0.13 Group

Time
Group*Time

0.03
0.12
1.52

.855

.944

.469
Cont 2.22 ± 0.10 2.18 ± 0.11 2.28 ± 0.10

Anger-out
Exp 1.67 ± 0.11 1.58 ± 0.11 1.49 ± 0.11 Group

Time
Group*Time

1.98
6.55
1.24

.159

.038

.537
Cont 1.80 ± 0.10 1.83 ± 0.12 1.69 ± 0.10

Anger-disguise
Exp 1.92 ± 0.12 1.81 ± 0.09 1.73 ± 0.13 Group

Time
Group*Time

0.10
5.13
1.27

.758

.077

.530
Cont 1.83 ± 0.12 1.73 ± 0.11 1.77 ± 0.12

Anger-control
Exp 2.35 ± 0.10 2.54 ± 0.12 2.44 ± 0.10 Group

Time
Group*Time

1.82
3.31
4.70

.177

.191

.095
Cont 2.23 ± 0.11 2.22 ± 0.10 2.36 ± 0.09

Job stress
Exp 3.47 ± 0.09 3.23 ± 0.10 3.11 ± 0.11 Group

Time
Group*Time

6.84
8.35
7.63

.009

.015
.022*

Cont 3.57 ± 0.86 3.54 ± 0.92 3.56 ± 0.10

Psychological wellebeing
Exp 3.43 ± 0.10 3.57 ± 0.08 3.61 ± 0.09 Group

Time
Group*Time

1.81
5.14
8.28

.178

.076
.016*

Cont 3.40 ± 0.08 3.40 ± 0.07 3.38 ± 0.07

Note. Cont ¼ control group (n ¼ 23); Exp ¼ experimental group (n ¼ 20); M ¼ estimated mean; SE ¼ standard error. *p < .05
Pre- test ¼ before the program, Post-test I ¼ immediately after program completion; Post-test II ¼ 4 weeks later after the end of program.
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The state anger among nurses in the experimental group
decreased compared to the control group. With respect to trait
anger with temperamental tendencies, while the experimental
group showed a decreasing trend, an increasing trend was noticed
in the control group; however, there was no significant interaction.
In the program, nurses learned an integrated (physical, social, and
psychological) anger management method aimed at facilitating
immediate responses to anger situations. The nurses continued to
practice and self-reflect through an anger diary in each session.
Through this, it is estimated that the state anger decreased as the
ability to cope with momentary anger improved. However, the trait
anger with temperamental tendencies is difficult to change with
increased age. Since it is more effective to apply anger management
programs to adolescents [33] and college students [37], it is
necessary to develop and apply a program to help nursing students
manage anger.

In this study, a tool that included the concept of anger disguise
was used to reflect the anger expression patterns of Korean nurses.
Korean nurses disguised their anger by sulking or cursing inwardly.
Korean nurses tend to suppress their emotions or express their
anger passively, as they fear expressing anger will worsen the
situation [38]. However, it causes the provoker’s wrong behavior to
be overlooked, resulting in repetitive anger situations. This not only
makes the situation worse but also causes stress to the nurse;
therefore, it is important to actively help nurses manage anger [38].

In this study, there was no significant Group � Time interaction
concerning the expression of anger. Although direct comparisons
are difficult, as different measurement tools were used, this finding
contrasts those from other studies [36] where expression of anger
changed positively after an anger management program was
implemented with college students. The sessions and contents of
programs in previous studies [36] were similar to those of our
study. However, participants’ experiences and environments
differed. From this study, nurses may have been more exposed to
anger situations while on duty. The method of coping with anger
may has already been fixed. Therefore, we posited that because
college students’ behavioral habits related to anger were less fixed
[33], they responded in amore flexibleway. Therefore education for
anger management should be more emphasized in the curriculum
of nursing students. In addition, when applying an anger man-
agement program to nurses, it is necessary to evaluate changes in
the expression of anger by implementing an in-depth approach



Table 4 Effects of the Anger Management Program on Heart Rate Variability.

Variables Between pre test and
post-test I percentage change

t (p) Between Post-test I and
post-test II percentage change

t (p)

Heart rate variability (normal range)
Total power (7.4~9.3 ms2)
Exp 3.09 ± 7.89 �2.28 (.028)* �2.14 ± 6.60 2.64 (.012) *
Cont �1.79 ± 6.16 3.48 ± 7.28

High-frequency band (4.2~7.4 ms2)
Exp 5.37 ± 9.94 �2.69 (.010)* �1.86 ± 9.55 1.28 (.209)
Cont �3.70 ± 11.87 2.28 ± 11.39

Low-frequency band (6.1~8.1 ms2)
Exp 7.82 ± 13.96 �2.16 (.037)* �2.62 ± 10.84 2.42 (.020) *
Cont �0.57 ± 11.47 5.23 ± 10.41

Low-frequency band/High-frequency band (0.4~2.2)
Exp 4.77 ± 12.67 �0.35 (.725) 0.07 ± 9.02 1.24 (.224)
Cont 3.22 ± 15.66 4.26 ± 12.60

Note. Cont ¼ control group (n ¼ 23); Exp ¼ experimental group (n ¼ 20). *p < .05
Pre -test ¼ before the program, Post-test I ¼ immediately after program completion; Post-test II ¼ 4 weeks later after the end of program.
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through individual counseling or customized anger management
programs according to individuals’ expressions of anger.

Job stress decreased among the experimental group; however,
no significant change was observed among the controls. This was
similar to Lee et al.’s (2016) findings, which showed that anger and
stress decreased after programs that implemented a cognitive-
behavioral approach and provided relaxation therapy to
emotional labor workers [39]. Another study that applied cognitive
emotional behavior therapy with nurses observed similar findings
[40]. Distorted and repetitive anger-provoking situations at work
lead to increased job stress [8]. Moreover, conflicts between pa-
tients, guardians, and healthcare professionals are a major cause of
job stress in nurses [41]. Instead of suppressing feelings of anger,
nurses learned desirable communication skills and were trained in
interpersonal skills. It is thought that job stress decreases as the
ability to flexibly respond to anger and conflict and problem-based
coping skills improve.

Psychological well-being increased in those in the experimental
group; however, no change was observed among the controls. In
previous studies, positive internal resources such as gratitude and
social support could increase psychological well-being [14,42]. As a
result, in the current program, participants were taught tolerance
to better understand anger-provoking situations and others’ re-
actions. Moreover, writing a letter of gratitude and embracing
forgiveness may have promoted feelings of social support through
emotional exchanges and encouragement with colleagues,
thereby increasing psychological well-being.

HRV was measured as an objective indicator of psychological
state. In anger-provoking and stressful situations, TP and HF
decrease while LF increases [16]. However, in situations with
chronic stress, HF and LF decreased [43]. Additionally, in short-term
measurements, the reliability of LF was low [16]. Therefore, the rate
of change of TP and HF was confirmed in this study. The rate of
change in HRV was analyzed based on the advice of a psychiatrist.

The rates of change in TP and HF immediately after the program
in the experimental group increased, while they decreased among
controls, suggesting that the program was effective in helping
nurses manage anger and stress. This result was similar to the
finding of another study [44], in which stress and anger decreased
while HF increased after a four-week distress management pro-
gram was conducted with patients with cancer. However, various
factors such as lifestyle and environments affect HRV as well
[16,45]. Therefore, it is possible that the aroma necklaces and other
factors could have affected the nurses in the experimental group.
We recommend studies that control for variables that can affect
HRV to confirm the effects of the anger management program.
Participants in the experimental group reported that it was
possible to talk more comfortably and empathize with others
because the groupwas small. Moreover, they reported feeling social
support by being able to discuss the anger and stress experienced at
work. Anger negatively affects the quality of care and job satisfac-
tion [4,8]. Therefore, rather than dismissing these as individual
problems, measures at the hospital or departmental level, such as
forming a dedicated counseling team to support freedom of
expression and helping nurses control their emotions, are neces-
sary. Moreover, as regular follow-up training is essential for anger
management education [33], supportive policies to monitor and
conduct anger management programs regularly would be impor-
tant. Additionally, participants suggested that it would be desirable
if the sessions are conducted online, especially considering that
nurses worked on a three-shift schedule. Thus, in the future, it will
be necessary to operate an angermanagement programwith online
access.

The anger management program was effective in reducing
nurses’ anger and job stress and improving their psychological
well-being. Nonetheless, this study had some limitations. The
expression of anger was defined as yelling or direct aggression
toward others; passive aggression was not included. Future
research should confirm the effectiveness of the anger manage-
ment program by developing a new tool that includes passive
aggression. Also, the sample size was small, and individual lifestyle
factors were not controlled. In addition, our follow-up period was
brief. Despite these setbacks, we implemented a novel anger
management program for nurses in South Korea, and anger was
assessed using various concepts: expression, suppression, control,
and disguise. Moreover, the effects of the program were assessed
using HRVdan objective indicator. We propose that future studies
develop a tool that can assess anger experienced by nurses in
clinical practice and further modify the anger management pro-
gram to assess its long-term effects.

Conclusion

The novel anger management program effectively reduced
anger and job stress and improved psychological well-being among
clinical nurses in South Korea. Additionally, the program also
showed stable effects concerning HRV. Participants reported that
the program was helpful in maintaining emotional stability and
harmonious relationships with others through effective manage-
ment strategies to control anger and react in healthy cognitiveways
in anger-provoking situations. We suggest that future researchers
assess whether anger management programs improve nurses’
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organizational commitment and care quality and prevent burnout.
Additionally, we suggest an intervention study combining the
anger management program with meditation and exercise thera-
pies. Furthermore, education for anger management should be
more emphasized in the curriculum of nursing students.
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Purpose: Since 2016, the Korean Triage and Acuity Scale (KTAS) algorithm has been applied to the triage
process in the emergency departments (EDs) of Korea. This study aimed to investigate the facilitators of
and barriers to a well-run triage function based on how Korean emergency nurses perceived the triage
process and their experiences with it.
Methods: Data were collected using focus group interviews from June 2018 to January 2019. Twenty
emergency nurses were divided into two junior and four senior groups based on their level of clinical
experience. All interviews were recorded as they were spoken and transcribed. Data were analyzed using
qualitative content analysis.
Results: The participants recognized the need for the KTAS algorithm to efficiently classify emergency
patients and were working on it properly. According to the data, we extracted 4 themes and 20 sub-
themes. Four themes were as follows: (1) awareness about the necessity of triage, (2) facilitators to triage
process, (3) barriers to triage process, and (4) suggestions for the establishment and development of
triage.
Conclusion: From the findings of this study, various vulnerabilities of the triage process were identified,
and solutions were suggested from the emergency nurses’ perspective. Educational, staffing, financial
support, and periodic updates of the KTAS are needed to promote the triage process in the future.
© 2021 Korean Society of Nursing Science. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The triage process works as a safety net in an emergency
department (ED). More specifically, it is a rapid assessment system
that allows medical professionals to quickly prioritize and treat ur-
gent patients, whereas nonurgent patients are vetted, so they can
safelywait for relativelyminor treatments [1]. The triage process has,
thus, led to improved patient safety in the ED, particularly by
decreasing mortality rates and reducing overcrowding by ensuring
that patients do not stay longer than needed [1e3]. Various scales
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ndaehak-ro Uichang-gu Changwon
hangwon.ac.kr
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have been developed to improve triage efficiency, with some
depending on the medical environments of individual countries. The
world's most commonly used type of triage scale classifies patients
into one of five levels depending on their health status. Represen-
tative triage scales with tested validity include the Canadian Triage
and Acuity Scales (CTAS), Emergency Severity Index (ESI) (USA),
Australian Triage Scale (ATS), and Manchester Triage Scale (UK) [4].
These scales have been used as bases for developing new scales in
diverse countries. In Korea, for instance, the KoreanTriage and Acuity
Scale (KTAS) was developed based on the CTAS [5].
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In the 2000s, overcrowding in the ED increased in Korea, and as
a solution to this, the large hospitals’ EDs tried to apply either a
proven triage algorithm from abroad or a newly developed algo-
rithm that could work just as well. It was for this reason that the
KTAS was developed. This scale fits well with the emergency
medical system and medical cost policy of Korea and has been used
in EDs throughout the country since 2016 [5]. The KTAS is an al-
gorithm designed to classify patients into five levels based on their
symptoms, and emergency nurses are mainly in charge of the triage
tasks [5]. The previous studies have primarily been conducted to
confirm the reliability and validity of KTAS or verify the effective-
ness of an educational program used for improving triage compe-
tency [6,7]. However, in addition to the application of the new
algorithm, insight into the status of the triage process and
improvement points based on the experience of emergency nurses
who use the KTAS to perform triage tasks will be needed.

Several factors affect the decision-making processes used by
emergency nurses when performing triage. In previous studies,
factors influencing the triage process were mainly studied with a
focus on barriers, and they identified some of these barriers. For
example, differences in nurse competency at the individual level
were identified as barriers to be overcome [8,9]. It was shown that
these differences in emergency nurses’ triage competency levels,
which may result in a deterioration in the accuracy of the triage,
were caused by variations in their knowledge, assessment skill,
experience, and education levels [8]. Janssen [9] reported that in-
dividual factors including lack of knowledge, insight, and skills
influenced the triage process, and that educational programs were
being proposed as a way to solve them and facilitate the triage
process. The Delphi study examined the role of triage nurses and
emphasized the need for comprehensive educational programs
[10]. The Emergency Nurse Association (ENA) in the United States
and National Emergency Nurses Association (NENA) in Canada also
emphasize that triage competence can be improved through a
comprehensive, evidence-based triage education [11,12].

Emergency nurses have conflicts due to insufficient medical
resources, space and patient flow fluctuations, and “triage fatigue”
that occur during the triage process, all of which become a barrier
[13]. In a study of US emergency nurses, insufficient staffing, lan-
guage barriers, and burnout were suggested as barriers [14].
Emergency nurses experience more stress than any other ED
workers because they have to triage many patients accurately and
quickly with limited space and resources [8,13]. Burnout of the
nurses in charge of the triage process can lead to mistriage and
compromised patient safety [15,16]. Therefore, it is necessary to
closely examine the triage process, identify facilitators and barriers,
and seek feasible solutions.

Emergency nurses must perform triage based on the unique
environments that define the medical systems in their respective
countries of operation. In this case, continual research is needed to
explore the factors that affect the triage process. In particular, since
the KTAS algorithm has been recently applied to the triage process
in Korea, studies on this issue can be said to be at the beginning
stage. Although previous studies provided insight into triage bar-
riers, the facilitators and barriers emphasized in these studies may
differ from those in the medical environment that the new triage
algorithm is being implemented, and the solutions to this may be
different. Therefore, a discovery-oriented qualitative study that can
derive important topics that affect a triage process using KTAS by
comprehensively exploring the experiences of emergency room
nurses performing triage tasks is needed. Regarding qualitative
research methodology, focus group interviews (FGIs) are useful for
collecting high-quality data in a way that allows participants to
understand their thoughts and experiences within a relatively
short period using the participants’ interactions [17]. For a quali-
tative research exploring the triage process, FGI will be appropriate
because by focusing on a specific topic and shared experiences of
the participants, it provides insight into the issues under study.

Methods

Design

This study implemented a qualitative descriptive research
design involving FGIs with emergency nurses to understand their
perceptions about the facilitators and barriers to the triage pro-
cesses from various career perspectives.

Participants and setting

This study aimed to gather diverse and comprehensive opinions
about the hospital environment, triage process, and educational
curricula provided to medical staff. For this purpose, qualitative
interviews, in the form of FGIs with nurses from two EDs that had
implemented the triage process, were conducted. The emergency
medical system in Korea is divided into regional emergency center
(REC) EDs, which are mainly responsible for severe emergency
patients in the area, and local emergency center (LEC) EDs, which
are mainly responsible for local emergency patients. This study
included participants from both types of EDs. The GEC and LEC EDs
handled approximately 45,000 and 40,000 emergency patient
visits annually, respectively. These EDs classified patients by their
emergency symptoms in accordance with the Emergency Medical
Act of 1995, but then the LEC introduced ESI in 2000 and started a
full-fledged triage process conducted by emergency nurses. As the
KTAS became used nationwide in 2016, the two EDs adopted the
KTAS algorithm into their triage processes, with nurses being
responsible for performing them.

Because the locations of the two hospitals were more than
300 km apart, the focus group consisted of emergency nurses
working in each ED for convenience and, as well as to ensure
smooth interaction between the participants. The inclusion criteria
of this study were (1) an emergency nurse, and (2) must have
performed triage within the past month or received triage educa-
tion. After explaining the study purpose and inclusion criteria to the
nursing managers of the EDs, the managers recommended two
nurses each (totaling four) who could speak clearly about the triage
process. The researcher explained the research process in detail to
the recommended nurses, and 18 additional recruitments were
conducted following the recommendations of these nurses; a total
of 22 eligible participants were assessed. Two of the eligible par-
ticipants were excluded because there was a conflict between our
FGI schedule and their personal schedules. Phone calls and text
messages were used in the participant recruitment process.

Because triage perceptions may differ according to clinical
experience, participant interactions may have important effects on
the results of the FGIs [17]. For this reason, participants were
divided into senior and junior focus groups. Based on the Clinical
Career Development Model of Nurses, novice (1 year of clinical
experience) and advanced beginner nurses (2e3 years of clinical
experience) were assigned to the junior groups, and competent
(4e6 years of clinical experience), and proficient nurses (7 or more
years of clinical experience) were assigned to the senior groups
[18]. The focus group consisted of six separate groups, with the two
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junior groups consisting of three participants each and the four
senior focus groups consisting of two, three, four, and five partici-
pants, respectively, bringing the total number of participants to
twenty.

Data collection

Data were collected from June 2018 to January 2019. The in-
terviews were held in a seminar room outside the hospitals to
ensure convenience and the anonymity of all the participants. Prior
to each interview, the researchers reevaluated the research
methods, prepared the research questions to ensure a smooth
process, and held discussions about the process as a whole. All the
researchers have more than 12 years of clinical experience. The
researchers have rich experience and knowledge about the triage
process. The first researcher has worked in EDs for 12 years, 6 years
of which she spent performing triage. The third researcher has 1-
year experienceworking as a nursingmanager in an ED. In addition,
the first and second researchers are experts in qualitative research,
and their works have been published in peer-reviewed journals.
Considering their expertise in emergency nursing and the study's
qualitative research methodology, we attempted to extract and
describe the participants' experiences with the triage process in
EDs. All FGIs were conducted solely by the first researcher (PA) as
the moderator. While conducting the FGIs, the moderator also took
memos on themain concepts, and since the FGIs were recorded in a
video format, it was not necessary to have an additional researcher
to take down field notes. All interviews were conducted using
semistructured questionnaires that were prepared in the following
order: introductory questions, transition questions, key questions,
and ending questions (Table 1). All the researchers assisted in
creating the interview questions based on the previous literature
[8,13,14] and clinical experience. Open-ended questions and
prompts were posed at the beginning of each interview to obtain
clear information about what participants had experienced. This
included questionnaire items such as “Please tell us about your
experiences performing triage as an emergency nurse” and “What
is triage in the ED?” The formal interview questions were asked in
an order progressing from general to specific and positive to
negative. Depending on the responses, the moderator checked the
interview contents or asked additional questions to maintain mo-
mentum. The moderator reviewed the main points of the interview
situation and content through debriefing sessions at the end of
each interview. One FGI was conducted per group, with each
interview ranging from 30 minutes to 1 hour (average of
42.14 minutes). All interviews were recorded in both video and
Table 1 Guide Questions of the Focus Group Interview.

Introductory question
� Please tell us about your experiences with performing triage as an emergency nurse

Transition questions
� What is triage in the EDs?
� How process do emergency nurses perform triage?

Key questions
� What factors or activities influence the triage process?
� What factors or activities help the triage process in the EDs?
� What are the factors that interfere with the triage process in the EDs?
� How desirable is it for triage to move forward in the future in your opinion?

Ending statements
� We have talked about the facilitators and barriers to the triage process in the EDs.
� (2~3 minutes after summary) What I've been talking about is an adequate summary
� Please feel free to add anything that you think is necessary to improve triage proces

Note. ED ¼ emergency department.
audio format and then transcribed by a research assistant who was
a nursing college student with experience in ED clinical practice.
The first and second researchers finally confirmed the transcription
data while watching the video, which included observing the par-
ticipants' nonverbal expressions and characteristics such as facial
expressions, speech, and gestures. If a transcriptionwas considered
insufficient, unclear, or difficult to understand, simple follow-up
interviews were conducted via telephone within 10 minutes to
ensure the data were sufficiently reliable for analysis. In particular,
while analyzing the FGI of the senior group, an additional FGI was
conducted within 48 minutes with two participants whose expe-
riences needed further exploration. In this study, data saturation
was reached after the 6th FGI: after this point, no new information
could be obtained [23].

Data analysis

Collected data were analyzed via the inductive method,
following the qualitative content analysis methods proposed by Elo
and Kyng€as [19] and Mayring [20] using Nvivo 12.0 and
MAXQDA2018 software. Qualitative content analysis is a research
method designed to interpret data by checking their structure and
meaning to gain better knowledge and understanding of the
explored phenomenon [21,22]. The process consists of three stages,
including the preparatory phase, organizational phase, and
reporting phase (analysis and results) [21,22]. Data analysis begins
by transcribing the data on the same day the FGI is completed. In
this study, the main analysis process was conducted by scrutinizing
transcribed contents and notes taken from the interview. The
preparationphase beganwith the selection of analysis units [19,21].
In this study, meaningful sentences were selected as the analysis
unit. Next, the researchers made efforts to understand the data,
learn “what's going on,” and get a holistic sense of it [23]. Partici-
pants' statements were read in sentence units to understand the
data and context better. The researchers familiarized themselves
with the data by watching the videos, listening to the recordings,
and reading the interview data. At the organizational phase, anal-
ysis was conducted using an inductive approach, which started
with organizing the qualitative data. This process included open
coding, creation of categories, and abstraction. In the organizational
phase, the researchers repeatedly read the data to perform open
coding for meaningful statements, thus establishing subthemes.
The research findings were reported after recategorizing and
abstracting the open-coded data. During the generalization and
abstraction processes, the researchers continually ensured that
meanings were not separated from their contexts by comparing
.

of our conversation today.
s.



Table 2 General Characteristics of the Participants (N ¼ 20).

Characteristics Junior group
(n ¼ 6)

Senior group
(n ¼ 14)

Total
(N ¼ 20)

n (%) or
Mean ± SD

n (%) or
Mean ± SD

n (%) or
Mean ± SD

Career level
Novice 3 (15.0) 0 (0.0) 3 (15.0)
Advanced
beginners

3 (15.0) 0 (0.0) 3 (15.0)

Competent 0 (0.0) 6 (30.0) 6 (30.0)
Proficient 0 (0.0) 8 (40.0) 8 (40.0)

Gender
Women 5 (25.0) 12 (60.0) 17 (85.0)
Men 1 (5.0) 2 (10.0) 3 (15.0)

Age 25.17 ± 1.17 32.07 ± 4.28 30.00 ± 4.85

Education level
Diploma 0 (0.0) 4 (20.0) 4 (20.0)
Bachelor's degree 6 (30.0) 8 (40.0) 14 (70.0)
�Master's degree 0 (0.0) 2 (10.0) 2 (10.0)

Experience in
nursing (year)

2.13 ± 1.27 8.63 ± 4.08 6.69 ± 4.60

Experience in the
ED (year)

2.13 ± 1.27 6.59 ± 2.11 5.26 ± 2.81

Experience with
triage (year)

0.83 ± 0.98 1.99 ± 1.46 1.65 ± 1.42

Type of ED
REC 6 (30.0) 4 (20.0) 10 (50.0)
LEC 0 (0.0) 10 (50.0) 10 (50.0)

Note. ED ¼ emergency department; LEC ¼ local emergency center; REC ¼ regional
emergency center.
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them with the raw data. The researchers also repeated the orga-
nizational phase by holding discussions until they were satisfied
with their explanations of the research phenomenon. In some
studies, a summative check was performed to confirm the results at
the final stage of creating an inductive category for the qualitative
contents analysis [20]. Additionally, a summative content analysis
was conducted to confirm whether the findings included both ju-
nior and senior focus groups' interview data. Using this research
method, the frequencies of codes that categorized the themes
extracted from the junior and senior focus groups were identified.

Two researchers (first and second) initially performed data
analysis to complete the open coding, categorization, and theme
identification stages. After that, all the researchers reviewed the
contents of the category over two meetings and revised the analysis
results. After that, the second researcher further analyzed the sum-
mative content analysis, and the researchers confirmed the findings
through one meeting and finally completed the data analysis.

Ethical considerations

As this study was conducted with nurses working at medical
institutions, the research was approved by Institutional Review
Boards (Approval No. CNUH-2018-079). The researchers then pro-
vided participants with explanations of the study purpose and all
procedures. Participants' willingness to participate was confirmed
orally in the first step during the selection process, and the re-
searchers provided written and oral explanations of all procedures
and obtained consent from all participants prior to the study's
commencement. They were also told that the interviews would be
recorded and videotaped to obtain relevant data. Specifically, it was
announced that the video would be used only for analysis by the
researchers for a comprehensive understanding of the FGI situa-
tion. They were told that interview datawould be obtained through
FGIs, transcribed, stored on computers, and used solely for research
purposes, and that they could withdraw from the research at any
time. Researchers made sure that the participants understood the
study explanation and, if they agreed to the voice and video
recording and the use of the study data, were asked to sign a
written consent. The FGI began after receiving written consent
from the participants. During the FGI, the participants were given
numbers (e.g., 1, 2, 3, etc.) as names, to conceal their personal in-
formation. To protect privacy related to the data obtained during
interviews, all identifying information was anonymized; the files
were then encrypted and stored on the researcher's computer.

Rigor

For qualitative data, trustworthiness was based on data credi-
bility, auditability, transferability, and confirmability, as suggested
by both Lincoln and Guba, and Sandelowski [24,25]. More specif-
ically, credibility was established by taking video and audio re-
cordings of all the interviews, which were directly transcribed for
analysis. To ensure that the analyses and interpretations were
credible, data were completed using the “member check” process,
meaning that participants were also shown the extracted research
findings. Credibility was also assured by obtaining feedback about
the analytic results from 1e2 participants of the six groups. All the
research procedures were described in sufficient detail to ensure
auditability. As themes and extracted raw data were presented in
the research findings, transferability was ensured by noting the
characteristics of both the hospitals related to the collected data
and the general characteristics and clinical experiences of all 20
participants. As the confirmability of any research represents its
neutrality, the researchers bracketed all biases and stereotypes
found during data collection, analysis, and interpretation.
Results

Twenty nurses were recruited for participation. These in-
dividuals were then divided into 6 (30.0%) junior and 14 (70.0%)
senior groups based on their levels of clinical experience. In terms
of gender and age of the participants,17 (85.0%) were female, with a
mean age of 30 years. The mean length of experience in the ED was
5.26 years, while mean triage experience was 1.65 years. Six par-
ticipants received official KTAS training and qualified as a KTAS
provider. While these participants experienced triage around two
to three times per week, they did not act as the main triage nurse
during those shifts (Table 2).

The qualitative content analysis of the 20 emergency nurses’ FGI
data concerning their triage experiences resulted in 442 meaningful
statements and 40 extracted codes. Similarities and differences be-
tween the codes were then compared, ultimately resulting in 4
themes and 12 subthemes (Table 3). Although inductive content
analysis was used to develop the themes, which were categorized by
open codes, an additional summative content analysis was used to
quantify the frequencies of junior and senior focus groups who
endorsed each of the codes and themes. Through the findings of the
summative contents analysis, it was confirmed that the themeswere
extracted from both the junior and senior focus groups (Table 3).

Theme 1: Awareness about the necessity of triage

Effective system to find and treat urgent patients
All the participants said that triage was an essential system for

classifying all patients in the ED as either urgent or nonurgent, thus
enabling safe and efficient treatment. Participants also said that the
ED only functions properly within the context of the medical sys-
tem when the triage system works well. They indicated that triage
was a crucial factor for the efficient use of limited medical re-
sources, especially when attempting to identify and treat “hidden
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critical patients” first, as opposed to attending to patients on a “first
come, first served” basis.

I think triage is necessary not only from the perspective of the
hospital but also from the perspective of the patient because the
patient can receive the treatment they need at the right time if
triage works well (Senior_FGI5, Participant 15).

Traffic light in the emergency department that helps resolve chaos
Most participants compared the triage process to “traffic con-

trol” or a “traffic light.” In this regard, triage helps workers deter-
mine the proper order of treatment while resolving any chaos due
to situations when the ED is overcrowded with patients. In the ED
context, triage works as a signal for separating patients based on
those who must quickly be admitted to the resuscitation room and
those who can wait for medical staff. Treatment is thus adminis-
tered through consistent rules. The participants said that anyone in
the ED sees the necessity of triage. It is particularly necessary in
complicated and crowded situations.

I think I need triage in the ED because many patients visit the
emergency room, sometimes 90 to 100 patients come. Since our
medical staff cannot see all the patients in order with the same
energy, I think that to resolve the congestion, patients who need to
be given more attention and those who do not, depending on the
patient's triage result, should be distinguished (Junior_FGI1,
Nurse 1).
Table 3 Themes and Subthemes Derived from the Emergency Nurses’ Experience and
Theme Frequencies of Junior and Senior Focus Groups.

Theme Subtheme Frequencies

Junior
focus
group
(n ¼ 2)

Senior
focus
group
(n ¼ 4)

Total
focus
group
(N ¼ 6)

Awareness about the
necessity of triage

� Effective system to find
and treat urgent
patients

2 9 11

� Traffic light in the ED
that helps resolve
chaos

6 5 11

Facilitators to triage
process

� Personal competence
among nurses

7 49 56

� Triage training
programs for junior
nurses

5 18 23

� Firm determination
from the ED leader

- 15 15

Barriers to triage
process

� Ambiguities in the
KTAS algorithm

15 52 67

� Lack of awareness
about the function and
necessity of triage

4 34 38

� Inadequate triage nurse
staffing and triage
space in the ED

11 50 61

� Lack of staged
educational programs
for enhancing triage
competence

7 19 26

Suggestions for the
establishment and
development of
triage

� Necessity of various
forms of education

10 38 48

� Periodic update of
KTAS algorithm

2 24 26

� Appropriate
administrative support
and compensation

1 39 40

Note. ED ¼ emergency department; KTAS ¼ Korean Triage and Acuity Scale.
The reason that I think we need triage in the ED is that, if we think
about the problem of not having triage …. The ED can be very
chaotic, and there can be many problems if critical patients and
noncritical patients are mixed together. It is easy to think of it like
traffic control (Senior_FGI6, Participant 19).

Theme 2: Facilitators to triage process

Personal competence among nurses
Themost important facilitator of an efficient triage was personal

competence among the nurses. The role of a triage nurse was
adopted by veteran shift nurses at each medical institution. The
triage nurse plays important roles, both in determining the order of
care for ED patients and allocating medical resources. As such, the
job is typically filled by veteran nurses with sufficient ED experi-
ence and who are well acquainted with local medical resources and
hospital systems, meaning they are able to provide proper expla-
nations to patients and their caregivers.

To perform the role of a triage nurse properly, participants said
that it was first necessary to obtain basic education on a variety of
physical conditions, physiologies, and medicines. They also needed
to develop their own intuition through sufficient experience.
Furthermore, triage nurses must be skilled enough to find key
points in ambiguous complaints, particularly during conversations
with the patients themselves. Participants said that triage nurses
should also be able to quickly examine health histories via elec-
tronic medical records (EMRs), and must complete medical records
by quickly typing in both English and Korean.

Triage is performed by the nurse with the most experience in the
shift. So, most of the time it is done by nurses with almost 10 years
of experience (Junior_FGI1, Participant 2).

After calling the patient, you should be able to quickly review their
history while the patient enters the triage room. I have to start
(history taking) after I know about the patient. (…) Fast typing in
Korean and English is important (FGI 5, Nurse 15).

Triage training program for junior nurses
Participants said that junior nurses benefited greatly from the

process of giving cases and finding answers through discussions in
the educational program run by the KTAS committee. Some of the
participants who were triage educators created similar cases
based on the KTAS committee's educational contents. These were
used to educate emergency nurses on making appropriate de-
cisions. Participants also said that comparing their own KTAS
ratings with those of other KTAS officers helped with continuous
education.

Triage-related content was offered through the educational
programs for emergency nurses at some medical institutions. Ju-
nior participants were, thus, able to prepare themselves before
becoming triage nurses. That is, theywere able to establish a proper
concept of the job through the triage component of the educational
program, which also allowed them to ask senior nurses about the
KTAS classifications. Some medical institutions tried to reduce in-
stances of mistriage. For example, an initial training period would
be set, in which a new officer would receive one-on-one practical
instruction while working with a senior nurse.

That program was very useful… During KTAS training... That is
how I trained my juniors. I would make up situations (…) and
about four people would perform KTAS together on the same
scenario to look at the consistency… I still use this program
(Senior_FGI 5, Nurse14).
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When I started (triage) with KTAS, a senior watched over me and
told me I have to do this and that. I did that in the beginning and,
afterward, they would only (tell me) if I did something wrong
((Junior_FGI4, Participant 11).

Firm determination from the emergency department leader
Participants said it was important for the ED leader to exhibit

firm determination in the context of triage. They indicated that the
effectiveness of triage was dependent on whether the ED leader
expressed continual interest in the overall process andmade efforts
to ensure that patient classifications were functional using the
KTAS. They also said that these ED leaders were interested in
staffing their shifts so that triage nurses could work properly, which
entailed giving them authority to over the triage process.

KTAS became completely settled… because Director B came to the
ED… All the things that were not good before disappeared or
improved… because he provided feedback about KTAS classifica-
tions and respected the triage nurse's decision. Therefore, other
staff members followed… I think feedback and attitude are really
important (Senior_FGI6, Nurse 18).

Theme 3: Barriers to triage process

Ambiguities in the KTAS algorithm
Participants said that ambiguities in the KTAS created barriers.

In fact, all the participants complained that the KTAS classifications
for “urgency” did not always reflect reality. Some participants said
that it was difficult to provide classifications based on patients’
chief complaints because therewas no KTAS track they thought was
appropriate. Indeed, some of the proficient nurses said that the
KTAS placed internal diseases at a higher urgency level than
trauma. Furthermore, triage nurses said that the KTAS classifica-
tions were higher than expected for pain.

I think there are times when the KTAS contents are ambiguous. I
think that it does not exactly point the patient's symptoms…
(Junior_FGI1, Nurse 1).

I think… It seems to be talked about as a problem with KTAS… I
think there is definitely a gap between trauma and non-trauma.
Same pain… for example, when two people with abdominal pain
and fractures visit the ED, the KTAS level for abdominal pain is
higher than that for trauma... (Senior_FGI5, Nurse 14).

Lack of awareness about the function and necessity of triage
Among the many patients who visit the ED for urgent reasons,

those who lack an understanding of the triage process are some-
times displeased. Some become angry when they cannot immedi-
ately see a doctor, especially when individuals who entered the ED
after they did are treated first. By contrast, some patients enter the
ED with what they or their caregivers believe is a very minor
symptom but are still classified as urgent patients through the
triage process. In these cases, patients may indicate they do not
trust the medical staff and/or show uncooperative attitudes. This
was considered a barrier to triage.

In principle, the triage process is classified based on KTAS
standards. However, these classifications sometimes have inade-
quate consequences due to medical staff lacking awareness about
the function and necessity of triage. Nonurgent patients are
charged an emergency fee, meaning their out-of-pocket payments
increase. Some participants said they intentionally increased the
patients' priority to avoid patient complaints about the increased
medical costs as a triage result. Moreover, they would sometimes
alter the results of the triage process to reflect the doctor's request
when there were discrepancies between their assessments and
KTAS standards.

While I am performing triage, the patients pop in, cursing and
yelling, “Why don't you see us in order?” or “Why don't you see me
more quickly? Why is this process necessary?” They use disre-
spectful language, curse, get angry, and even if they do not come in
(the triage room), they talk very loudly outside and rush things
(Senior_FGI 6, Nurse 19).

A baby came in with a fever before he was one year old. He should
have been rated at level 4 according to the pediatric fever stan-
dards. However, the professor saw him and said, “This baby is
young, so please raise the KTAS. Please raise it to level 3 or higher.”
Therefore, I did (Senior_FGI3, Participant 8).

Inadequate triage nurse staffing and triage space in the emergency
department

Although medical institutions perceive triage as an absolutely
necessary component of the ED, the participants reported that the
administrative support and staffing for this process was not suf-
ficient. For example, only one triage nurse is employed for each
shift, regardless of how many patients visit the ED. Triage nurses
felt pressure because they must handle their jobs alone while on
duty. This distinguishes them from other emergency nurses, who
are able to work together while giving and receiving help. In this
regard, the ED emergency nurses said they are often so inundated
with work that they do not have time to visit the bathroom and
experience constant pressure when attempting to have their
meals. This creates an extremely difficult work environment. Very
few nurses can fill this position. This often makes it difficult to
perform triage correctly, especially during heavy task loads or
overcrowding. Additional staffing is the most crucial area of need
when ED crowding is severe. However, hospital managers often
set hard limits on the number of workers, and would instruct the
nurses to make their own adjustments within the emergency
nurse workforce because it did not directly help with billing.
Participants also said that an effective triage process was ensured
by establishing independent spaces in consideration of patient
flow. However, they were often not provided with the practical
support needed to perform triage, particularly concerning space
and staffing.

While the triage nurse worked 8 hours, or more than 9 hours for
night shifts, at least 30 minutes to go to the bathroom, drink water,
and eat food should be guaranteed… But there is nobody who can
fill this position (FGI6, Participant 17).

There are limitations in the system, so we have to invest in the
system and, of course, staffing to overcome these limitations. They
do not provide support, but they keep telling us to show positive
effects, so it is all stressful (FGI5, Nurse 14).

Lack of staged educational programs for enhancing triage
competence

Triage competence entails accuracy and rapidity based on
experience and knowledge. However, triage education only focuses
on beginners. Triage nurses must therefore work alone when
confronting difficulties with the classification process that arise due
to ambiguities in the KTAS. This was considered a barrier to the
efficient application of triage. In particular, nurses with more than
four years of emergency experience felt that it was necessary to
receive systematic education designed to enhance competence, but
had no way of fulfilling this need. They instead asked senior nurses
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for answers or simply continued to perform triage despite many
related frustrations.

The education that informs cases frequently seen in the ED and
various pain-related cases...I think, this education is needed (Jun-
ior_FGI1, Nurse 1).

As you work as a triage nurse, there is very little chance of getting
an education like a beginner. I still want to learn more, so I hope I
can spend some time with professionals and people who know the
latest updates (Senior_FGI6, Nurse 19).

There are some people who are (performing triage) for the first
time, but some people like me have done it a lot. People who have a
lot of experience get similarly ambiguous (triage) cases. I would like
it if these ambiguous cases were summarized and guidelines like
“In this case, do triage this way” were reflected a bit more in the
education (FGI3, Nurse 9).

Theme4: Suggestions for the establishment and developmentof triage

Necessity of various forms of education
Participants said that formal education should be established to

develop triage competence. Theyalsoexpectedspecificprograms for
senior or junior nurses. This was believed to be a good way to
gradually enhance triage competence. Participants suggested that
appropriate training content should be offered for junior nurses to
introduce them to the concept of triage and the KTAS guidelines, as
well as provide them triage experience based on various practical
cases. For senior nurses, they suggested a method of approaching
solutions through discussion, with a particular focus on ambiguous
cases. Most participants said that simple lectures were insufficient
for triage education, instead suggesting that an app or Internet-
based program that was not constrained by time or place would be
better than a one-time gathering, especially considering the nature
of nursingwork. They also said that this type of education should be
designed to strengthenmotivation, and that educationwould have a
more substantial effect if two-way communication were possible.

I think it would be nice to get triage education with an app or
something like that. New nurses like me can study alone whenever
they need it, perform triages, and score themselves...(Junior_FGI4,
Nurse12).

If I have to log on to the computer and type my password on the
website, it is too complicated and I would have to sit down to
watch, right? Then, I would end up not watching it, so I wish there
was an easy way to watch it. Not just in the hospital, but I could
think to myself, “I'm going to work today. Should I watch it for
about 10 minutes before I go to use KTAS?” I wish there was a
mobile application that I could use… that I could watch on the
bus… (Senior_FGI2, Nurses 4, 5, 6).

I would rather have a video that shows the patient's complaint, the
level they are assigned, and the reasons for it. I think it would be
nice to do something like watching a video and clicking on it
(Senior_FGI6, Nurse 20).

Periodic update of KTAS algorithm
In order for KTAS to operate effectively, participants in the se-

nior groups stated the need for a stabilization process that could
consistently supplement current problems. They said this should
involve manuals to help ED staff understand the KTAS more easily
as well as regular updates. The KTAS should help reduce chaos in
the ED rather than simply working as an administrative patient
classification scale.
I hope that the KTAS algorism will be made clearer. It seems like an
old standard. Some things do not fit the situation right now (Jun-
ior_FGI1, Nurse2).

I do not knowwhy they do not make revisions when they publish so
many papers or statistics about KTAS. I looked up some papers…
Now that we have gathered that much data, I think it is time for a
revision. However, they are not revising it and I feel a little…
(Senior_FGI5, Nurse 14).

Appropriate administrative support and compensation
Participants said that practical administrative support would

help prevent triage from becoming a process in name only. They
also said that effective triage requires efficient staffing and an in-
dependent triage room. Furthermore, because only competent
emergency nurses should play the role of KTAS officer, they sug-
gested that KTAS could be more stably operated by offering these
individuals additional monetary or status-based compensation.

There should be a space for triage, sufficient staffing, and the nurse
should also be competent… (Senior_ FGI2, Nurse 4).

When nurses are tasked with triage, they are not promoted, but
they tell each other that they “got a promotion,”While in fact, they
had not. Because the salary is the same… and the position and pay
grade remain the same… (Senior_ FGI6, Nurse 17).

Discussion

This is a qualitative study exploring the experiences of emer-
gency nurses in charge of the triage process in Korea, and
attempting to view the reality and future directions of this process
from the perspective of the practitioners. Through FGIs and
qualitative content analysis, the results were derived with three
themes for the awareness, facilitators, and barriers of the triage
process in Korea, and one theme for the future development
direction.

All participants stated that triage was a necessary process for
efficient medical treatment in the ED and patient safety. Currently,
the triage process, which forms part of almost all EDs globally,
began in the early 1800s whenwounded soldiers in the war of that
era had to be moved to safety and treated according to the urgency
of their injuries, and was introduced in US EDs after the 1950s as a
way to resolve overcrowding [26]. The triage process was first
introduced in Korean EDs in the mid-1990s [27], and is currently
being performed using the KTAS, a newly developed algorithm [5].
Today, KTAS is still being used in the triage process in EDs nation-
wide, and this process is becoming increasingly essential in emer-
gency medical systems for patient safety [5]. Previous studies have
reported that most medical staffs agree on the need for a triage
process in the ED and state that practitioners’ eligibility should be
further strengthened, requiring competent nurses to perform triage
tasks [11,12,26,28]. ENA emphasizes that because triage is an
important decision-making process that affects patient safety,
registered nurses who have completed a triage-specific education
must perform the triage task [1,11]. In Korea, a medical staff
member who has acquired a KTAS provider certificate can perform
the triage process [29], and the requirements for performing triage
considering the global trend trends may be further strengthened in
the future. Most triage tasks are performed by emergency room
nurses, so the emergency nurse should recognize the necessity and
perform the role with responsibility [11,12].

Through qualitative content analysis, it was found that the
competence of emergency nurses in the triage process was a
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major facilitator. On the other hand, it can be said that the dif-
ferences in the nurses' competence may act as a barrier to the
triage process. Hitchcock [8] reported that differences in knowl-
edge, education level, and experience lead to varying levels of
competence among the triage nurses, which may result in triage
errors. In a study on the factors that affect triage implementation,
the difference in nurses’ competence resulting from differences in
knowledge, skills, and insight is considered a barrier, and educa-
tion, including official training, certification, and testing of
knowledge is being proposed as a strategic way to solve this
problem [9]. In this study, both junior and senior nurses reported
to have attempted to improve their own abilities through educa-
tion and experience. In particular, through the interviews of the
junior group in this study, it was possible to confirm how begin-
ners whowant to start triage task adapt to the triage process. Such
efforts to enhance personal capacity can lead to facilitators of
triage process. The ENA in the United States and NENA in Canada
also emphasize that triage competence can be improved through
education targeted at various diseases, physical assessment skills,
and the critical thinking needed to make accurate clinical judg-
ments [11,12,30]. Therefore, competency-based systematic edu-
cationwill be needed to reduce the competency gap of emergency
nurses and develop the triage process.

In this study, triage education was identified as a facilitator,
barrier, and a suggestion for future development. Regarding the
content of triage education, participants revealed different needs
depending on their level of experience. In this study, the junior
nurses group said they wished to learn more about the concept of
triage, KTAS algorithm, and standardized cases. ENA has already
stated the need for not only various qualification requirements
including advanced cardiac life support certifications but also
triage-specific educational programs [11,12]. Indeed, ENA provides
individual educational content for triage nursing, including in-
structions for dealing with adult and pediatric patients, while the
CTAS education program consists of information on its general
concept, the process of application, the role of the triage nurse, case
studies, and online educational discussions [31,32]. In Korea, nurses
must complete 4.5 hours of regular education hosted by the KTAS
committee. They must also pass both the pre- and posttests for
triage qualification [29]. Here, training content is similar to the
CTAS program, in that the text defines triage, provides details on
related procedures, and offers a conversational description of a
patient visit in which nurses give a KTAS classification [29]. In
previous studies, educational programs were mainly comprised of
content requested by junior nurses. In this study, emergency nurses
who were rated as senior nurses stated the need for continued
education to understand KTAS updates and ambiguous cases.
Further, triage requires continual education rather than one-time
learning. For this reason, quality improvements are ensured for
emergency nurses when institutions offer various triage programs
that are tailored to the specific educational needs of senior nurses
in the form of certification renewals and/or supplemental
education.

Participants offered a variety of opinions about educational
designs and methods. Participants preferred two-way discussions
and repetitive and convenient learning methods rather than one-
time group training conducted only with lectures. The junior
nurses said that it was useful to perform triage using KTAS on real
patients and receive 1:1 feedback from seniors. In terms of training
implementation, there are some points need to be considered. The
method of practicing triage on actual ED patients was thought to
pose safety risks, especially when triage nurses were not fully
qualified. In addition, 1:1 training with on-site preceptors may be
less harmful in terms of patient safety, but this is only possible in
small groups, meaning that efficiency may ultimately be reduced
when considering the time and costs of training. Therefore, a
method using simulation or various content is preferred over real
field education [33]. Among the alternatives proposed in this study,
a more realistic and effective method may be to utilize various
content forms to increase experience through repeat learning. A
variety of new elements and methods have recently been imple-
mented to enhance triage education, including video clips and
podcasts [7,32]. Reports have shown that these factors improve
decision-making in the triage context [7]. In line with the rapid
development of indirect and remote education technologies, it may
also be useful to establish a triage-specific educational program
that implements various forms of content through information and
communication technology.

Nurse competency and education programs are primarily
focused on the triage accuracy. The goal of the educational program
is to learn the KTAS algorithm to prevent triage errors and to help
make accurate decisions [34]. However, in the triage process, speed
is just as important as accuracy. In this study, participants provided
practical opinions, not only concerning accurate decision-
making but also about the need for quick processing during tasks
such as searching for EMR and typing. These triage facilitators were
extracted based on the direct experiences of triage nurses. While
previous studies on this issue have solely focused on accurate
decision-making, this study also revealed practical ways to improve
triage from a more realistic perspective. Therefore, when devel-
oping a triage training program, it should include content focused
on improving practical work speed along with training for accurate
decision-making.

In this study, the lack of awareness of patients and medical staff
about the necessity and function of triage served as a barrier to the
triage process. Doctors' lack of awareness about the necessity of
triage, along with friction between nurses and patients have been
reported as barriers to the triage process [9,13,14]. In general, most
patients visit the emergency room because they feel that their
condition is urgent, so they expect to be treated first on arrival.
Therefore, for the smooth running of the triage function, resolving
the discrepancy and friction between emergency nurses and pa-
tient should be prioritized. To reduce the stress and burnout
experienced by emergency nurses due to such friction, it is neces-
sary to spread awareness that the “first come, first served” rule does
not apply in the ED. Themethods for improving cooperation among
medical staff include the involvement of doctors in the imple-
mentation phase, organization of special meetings, and the edu-
cation of doctors of other disciplines about triage by ED-doctors [9].
This will help medical staff to recognize the importance of the
triage process, respect each other's opinions, and spread a culture
of cooperation.

In this study, the perspective of the medical institution was
extracted to highlight facilitators and barriers to the smooth
operation of the triage function in EDs. In this regard, facilitators
include the ED leader's determination to improve the system. In
situations of overcrowding in the ED and insufficient interest/
support from the leaders or hospital management, many nurses
experience burnout due to heavy workloads, with some eventually
considering triage a burden. This constitutes an important barrier.
Emergency nurses are known to experience burnout in high-stress
environments [13]. This is very important, as reports have shown
that burnout can severely impact patient safety [15,16]. To prevent
burnout, hospitals should provide additional nurse staff. A previous
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study examined how emergency nurses were staffed by analyzing
routine jobs, thus finding many barriers to triage, including over-
crowding, pressures related to mistriage, and the urgent need to
identify patients with limited time; triage nurses said their expe-
riences in this special position were not sufficiently reflected [35].
Further research into these nurse staffing issues should provide
evidence to help establish appropriateworkforce numbers from the
perspective of hospital executives. Future studies should therefore
research how effective staffing for emergency nursing is accom-
plished, particularly focusing on the special stress and pressures
that triage nurses experience. This study's findings clearly show
that institutions should have standards to ensure proper staffing.
Further, appropriate compensation should be given to triage
nurses, as these individuals are tasked with making important
decisions about patient safety under high stress.

In this study, factors related to the KTAS algorithm were re-
ported as triage barriers. Specifically, participants said that the scale
was both complicated and ambiguous, and that updates were
needed to reflect the actual needs of front-line workers. Various
studies have investigated the development and application of the
KTAS, particularly regarding how mistriage results are reported in
relation to pain standards, and most especially regarding the revi-
sion of the triage scale [6]. In this study, participants discussed
cases in which the patient's chief complaints were not reflected by
symptoms listed in the KTAS. They also related experiences in
which mistriage was related to pain. The ambiguities and com-
plexities reported as triage barriers may be reduced when these
findings are accumulated and reflected in KTAS updates.

Despite these informative findings, there may be limitations to
their generalizability because only facilitators and barriers to triage
were identified based on the experiences of emergency nurses in
Korea who used the KTAS. However, these limitations are difficult
to avoid since any emergency medical system will reflect unique
national characteristics. It is still possible to conduct in-depth
comparisons with results from studies in countries that have
developed and applied similar triage scales. As the KTAS was
developed based on the CTAS model, it should particularly be
possible to compare this study's findings with research findings
from several Asian countries that use similar triage scales, including
the TTAS in Taiwan and Japanese triage and acuity scale, which was
also developed based on the CTAS.

Conclusions

To ensure effective triage, professionals must first understand
the realities of the triage process, particularly from the perspectives
of nurses, who are the main decision-makers. In this study, various
vulnerabilities of the triage process were identified, and solutions
were suggested from the perspective of emergency nurses.
Educational, staffing, financial support, and periodic updates of the
KTASwill help advance the triage process in the future. The findings
will be useful both in developing various effective educational
programs and KTAS renewal and establishment policies on triage
process.
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Purpose: Cardio-cerebrovascular diseases constitute the most common and fatal disease among meno-
pausal women. However, the risk of cardio-cerebrovascular diseases in menopausal women compared to
men has been underestimated, with insufficient related studies. Therefore, we examined the incidence
and risk factors of cardio-cerebrovascular diseases among Korean menopausal women.
Methods: A retrospective observational study design with secondary analysis was conducted using data
from the Korean Genome and Epidemiology Study survey. We used the study’s data of 1,197 menopausal
women, aged 40e64 years, who did not have cardio-cerebrovascular diseases at baseline and their
related data from the biennial follow-ups over 14 years. Cardio-cerebrovascular diseases were defined as
hypertension, coronary artery disease, or stroke. The incidence of cardio-cerebrovascular diseases was
calculated per person-years, and multivariate Cox proportional hazards models were used to determine
the predictors of cardio-cerebrovascular diseases during the follow-up period.
Results: Of the 1,197 cases, 264 were early or surgical menopausal women. The overall incidence of
cardio-cerebrovascular diseases was 18.75 per 1,000 person-years. Early or surgical menopause
(HR ¼ 4.32, p < .001), along with family history of cardiovascular disease (HR ¼ 1.87, p ¼ .024), elevated
blood pressure (HR ¼ 1.79, p < .001), abdominal obesity (HR ¼ 1.37, p ¼ .046), or duration of menopause
at the same age (HR ¼ 1.01, p ¼ .001), were strong predictors of cardio-cerebrovascular diseases.
Conclusion: Based on the results of this study, it is necessary to identify and closely monitor women with
early or surgical menopause for cardiovascular and cerebrovascular diseases prevention. Also, prevention
of cardio-cerebrovascular diseases through blood pressure and abdominal obesity management is vital
for menopausal women.
© 2021 Korean Society of Nursing Science. Published by Elsevier BV. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Cardio-cerebrovascular diseases, including cardiovascular and
cerebrovascular diseases [1], are the leading cause of death for
women worldwide, especially after the age of 40 years, increasing
their mortality rate to exceed that of men in their 60s [2,3]. This
tendency is caused by a decrease in estrogen levels after meno-
pause, which worsens the functions of vascular endothelial cells,
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vascular responsiveness, and blood lipids, thereby accelerating the
body mass index (BMI), fasting blood sugar, blood pressure (BP),
and dyslipidemia [2,3]. Nonetheless, it has been reported that
women underestimate the risk of cardio-cerebrovascular diseases
due to low awareness and minimal engagement with preventive
health practices [4]. Therefore, screening and prevention of cardio-
cerebrovascular diseases are necessary for middle-aged women
before and after menopause.

Furthermore, early menopause, in which a woman’s menstru-
ation stops before the age of 45 [5], and surgical menopause, due to
removal of both ovaries before natural menopause [6,7], are hy-
pothesized to be detrimental for cardiovascular health because of
the early cessation of the protective effect of endogenous estrogen.
Consequently, prolonged duration since the onset of menopause
could result in a greater risk of cardio-cerebrovascular diseases [8].
The two-fold increase of cardio-cerebrovascular diseases risk in
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women below the age of 60 years who have experienced early
menopause is troubling and necessitates advocacy, especially in the
case of younger women. However, although postmenopausal
women face more risks of developing various chronic diseases and
require special attention and management [3,8], studies regarding
the incidence of cardio-cerebrovascular diseases after menopause
are limited. Also, the risk of cardio-cerebrovascular diseases in
women is being ignored, with a common misconception among
health professionals and the general public that cardio-
cerebrovascular diseases predominantly affect men [4].

The topics predominantly explored encompass cross-sectional
prevalence rates or risk assessment for individual chronic diseases
[9] and research on acute health problems, such as hot flashes and
depression [10,11]. Although women experiencing early or surgical
menopause are subjected to a greater risk of chronic diseases [12], it
is difficult to find a study validating the associated risk factors or
differenceswithwomen undergoing natural menopause.Moreover,
age at menopause is a significant factor for classifying menopausal
types, such as early menopause and natural menopause. Interest-
ingly, there are only a few studies on how age at menopause de-
termines the risk factors and incidences of chronic diseases,
although such issues are directly related to women’s health.

Therefore, we aimed to identify the incidence of cardio-
cerebrovascular diseases in Korean menopausal women and the
factors affecting the incidence of cardio-cerebrovascular diseases. A
large-scale cohort analysis is ideal for identifying incidences and
risk factors for health problems by menopausal type because the
incidence of early menopausal women in Korea, derived from na-
tional cohort data, is estimated at approximately 7%, which
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includes artificial menopause [13,14]. Accordingly, this study used
the Korean Genome and Epidemiology Study (KoGES) data, a large
cohort study of the Korean general population, to evaluate the
incidence and risk factors of cardio-cerebrovascular diseases in
menopausal women.

Methods

Study design and population

This study involved a retrospective observational study design
with secondary analysis using the national cohort data drawn from
the KoGES. Details of the KoGES and the methods used have been
comprehensively explored [15]. The KoGES Ansan and Ansung study,
a large population-based study, recruited 10,030 Korean adults aged
40e69 at baseline from 2001 to 2002. The survey consisted of soci-
odemographic, lifestyle, and health questionnaires, a dietary inter-
view, and anthropometric and clinical measurements. Follow-up
surveys, from baseline, were conducted a further seven times bien-
nially; thus, eight datasets were analyzed. To determine the devel-
opment of cardio-cerebrovascular diseases in menopausal women
during the 14-year data period, we excluded the following partici-
pants based on the baseline dataset: (1) those aged 65e69 years
during the baseline survey (n¼ 1,313); (2)men (n¼ 4,165); (3) those
with incomplete data at baseline (n¼ 684); (4) thosewith a historyof
hypertension, coronary artery disease (CAD), or stroke at baseline
(n¼1,055); (5) thosewithhistoryand/or treatmentof cancer (n¼10);
and (6) those still menstruating (n¼ 1,606). Finally,1,197 participants
were included in this study (Figure 1).
65 – 69 years at baseline (n=1,313) 

5) 

 incomplete data at baseline (n=684)

 hypertension, coronary artery diseases, or 

baseline (n=1,055) 

 history and/or treatment of cancer (n=10)

 have still menstruation (n=1,606)

  

t of this study.



J.-H. Park et al. / Asian Nursing Research 15 (2021) 265e271 267
Measurement

The KoGES data were measured by trained interviewers using a
questionnaire that included participants’ sociodemographic infor-
mation, lifestyle (i.e., smoking and drinking), perceived health
status, medical information (i.e., personal and family medical his-
tory; the current status of disease treatment), and reproductive
information (i.e., menopausal status and age at menopause).
Anthropometric parameters (i.e., weight, height, and waist
circumference) and BP were measured by a trained interviewer
using standardmethods. Blood samples were collected after at least
8 hours of fasting to measure lipid profiles, including total choles-
terol, high-density lipoprotein cholesterol, and triglyceride levels;
low-density lipoprotein (LDL) cholesterol was calculated [16].

Study variables

Cardio-cerebrovascular diseases
Cardio-cerebrovascular diseases included cardiovascular dis-

eases (e.g., CAD, hypertension, etc.) and cerebrovascular diseases
(e.g., cerebral hemorrhage, cerebral thrombosis, etc.) [1]. In this
study, the presence of cardio-cerebrovascular diseases was identi-
fied in individuals with at least one of the following diseases: hy-
pertension, CAD, or stroke. We established that the disease
occurred if the participants answered yes to either of the following
questions: (1) Have you been diagnosed with the above diseases by
a physician since the last survey? (2) Have you been treated or
medicated for the above diseases. The onset time of each disease
was the age at which the participant reported the disease being first
diagnosed or treated during a 14-year follow-up period.

Risk factors of cardio-cerebrovascular diseases
We identified certain sociodemographic, lifestyle, and health-

related factors as risk factors for cardio-cerebrovascular diseases
based on previous studies [9,17,18]. The sociodemographic factors
included age, education, and monthly income. Age was reported
during the baseline survey. Education was divided into three cat-
egories: elementary, middle, and above high school levels. Monthly
income (Korean won) was divided as follows: low (<1 million),
middle (�1 million and <3 million), and high (�3 million) levels.

Lifestyle and health-related factors included smoking, drinking,
perceived health status, BMI, type of menopause, duration of
menopause, family history of cardiovascular diseases, history of
diabetes, BP, waist circumference, and LDL. Smoking and drinking
were reclassified into the “No” (never and former smoker/drinker)
and “Yes” (current smoker/drinker) groups. Perceived health status
was reclassified into three categories (healthy, usual, and unhealthy)
from a five-point Likert scale (very healthy to very unhealthy). BMI
was categorized as normal (<23 kg/m2) and overweight (�23 kg/m2)
based on Korean population classification [19].

Menopause is classified into two types: natural and early or
surgical. Based on the menopause guidelines [5,20], natural
menopause is menopause in women over 45 years old who natu-
rally experienced no periods for at least 12 months and had not
been using hormonal contraception [20]. Therefore, we defined
natural menopause as the menopausal state, which is not the
consequence of medical treatment, hysterectomy, or bilateral oo-
phorectomy in women over 45 years old. The standard age was set
at 45 years because early menopause is defined as menopause
onset at younger than 45 years old [5,20]. Early menopause was
defined as the onset before the age of 45 due to occurring primary
ovarian insufficiency or some unknown cause [5]. Surgical meno-
pause was defined as menopause induced by a bilateral oopho-
rectomy or a hysterectomy before the onset of natural menopause
[6,7]. The duration of menopause was defined as the period from
the age at onset of menopause to the age at onset of cardio-
cerebrovascular diseases.

BP was classified into two categories, namely normal BP (<120/
80 mmHg), elevated BP (�120/80 mmHg) based on the standard
reported by the Korean Society of Hypertension [21]. Waist
circumferencewas categorized into normal (<85 cm) and abdominal
obesity (�85 cm) groups [19]. LDL cholesterol was categorized into
normal (<130 mg/dL) and high (�130 mg/dL) groups.
Procedures and statistical analysis

Participants with an onset of cardio-cerebrovascular diseases
were integrated as event cases; participants without cardio-
cerebrovascular diseases up to the seventh follow-up survey and
those without further follow-up data were censored. Descriptive
statistics were used to summarize the baseline sociodemographic,
lifestyle, and health-related factors. Hazard ratios (HRs) and 95%
confidence interval (CI) were estimated to determine the associa-
tion between risk factors (sociodemographic, lifestyle, and health-
related factors) and incidence of cardio-cerebrovascular disease
using Cox proportional hazards regression analysis based on the
univariate and multivariate model. In the Cox proportional hazards
regression analysis, the event was the occurrence of cardio-
cerebrovascular diseases. Time-to-event for each patient was esti-
mated from the baseline date to the date of reported diagnosis or
treatment of cardio-cerebrovascular diseases, the date when the
participant was censored due to withdrawal from the KoGES
database (e.g., moving, refusing to participate, or dying), or the last
date of follow-up. Before estimating the Cox proportional hazards
models, we checked the basic assumption of the proportional
hazardmodel bymodel fitness test using logminus log survival plot
and confirmed that the incidence curve for cardio-cerebrovascular
diseases according to risk factors maintains a constant vertical
distance [22]. Second, as the duration of menopause was a time-
varying covariate, a significance test was performed on the inter-
action between the covariate and time using the time-dependent
Cox regression model [22,23]. After confirming that the propor-
tional hazards assumption was satisfied, we used the Cox propor-
tional hazards models.

In addition, the incidence of cardio-cerebrovascular diseases
was calculated per person-years (py). Person-years is a statistic that
represents how many new events occurred within the subject
group during a specific period. Person-years of cardio-
cerebrovascular diseases were calculated from the baseline data
to the event development, or until the time of the last available
follow-up data. The 14-year incidence of cardio-cerebrovascular
diseases was calculated per 1,000 py by dividing the number of
individuals who developed cardio-cerebrovascular diseases during
follow-up by the total person-time. All analyses were performed
using a 95% CI. Data analysis was performed using IBM SPSS Sta-
tistics version 25.0 for Windows (SPSS Inc., Chicago, IL, USA). Inci-
dence analyses were performed using R 3.3.1 (R Foundation for
Statistical Computing, Vienna, Austria).
Ethical consideration

The study protocol was approved by the Ethics Committee of the
Korean Center for Disease Control and the Institutional Review
Board of the author’s institution (Approval no. AJIRB-SBR-EXP-19-
136). The study was performed in accordance with the ethical
standards outlined in the Declaration of Helsinki (as revised in
Brazil 2013).
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Results

Baseline sociodemographic and lifestyle, and health-related factors
of participants

The mean age of participants was 54.57 ± 6.15 years. Women
perceived as unhealthy accounted for up to 42.3%, and those who
were overweight were 69.5% of the total sample. Most of the
women did not have a family history of cardiovascular diseases or a
history of diabetes. Among the 1197 menopausal women, 264
(22.1%) were categorized under early or surgical menopause, and
the mean duration of menopause was 17.31 ± 7.67 years. The mean
waist circumference and LDL cholesterol levels were 81.65
(±9.15 cm) and 119.87 (±32.18 mg/dL), respectively, and approxi-
mately 60% of the total sample was labeled normal BP, waist
circumference, and LDL cholesterol levels (Table 1).
Incidence of cardio-cerebrovascular diseases during the 14-year
follow-up

The total follow-up person-years was 12,108 years. Out of 1,197
menopausal women, a total of 227 developed cardio-
cerebrovascular diseases. The incidence of cardio-cerebrovascular
diseases was 18.75 per 1,000 py. Notably, hypertension had the
highest incidence (16.21 per 1000 py) among these individual
diseases (Table 2).
Table 1 Baseline Sociodemographic and Lifestyle and Health-related Factors of Par-
ticipants (N ¼ 1,197).

Characteristics Categories n (%) Mean ± Standard
Deviation

Age, in years 40e49 266 (18.3) 54.57 ± 6.15
50e59 613 (42.3)
�60 318 (39.4)

Education Elementary 640 (53.5)
Middle 267 (22.3)
Above high school 290 (24.2)

Monthly income High 134 (11.2)
Middle 527 (44.0)
Low 536 (44.8)

Smoking No 1149 (96.0)
Yes 48 (4.0)

Drinking No 874 (73.0)
Yes 323 (27.0)

Perceived health
status

Healthy 312 (26.0)
Usual 379 (31.7)
Unhealthy 506 (42.3)

Body mass index,
kg/m2

<23 (Normal) 365 (30.5) 24.60 ± 3.15
�23 (Overweight) 832 (69.5)

Type of menopause Natural 933 (77.9)
Early or surgical 264 (22.1)

Duration of
menopause,
in years

�10 231 (19.3) 17.31 ± 7.67
11-20 595 (49.7)
>20 371 (31.0)

Family history of
cardiovascular
disease

No 1137 (95.0)
Yes 60 (5.0)

History of diabetes No 1127 (94.2)
Yes 70 (5.8)

Blood pressure,
mmHg

Normal (<120/80) 721 (60.2)
Elevated (�120/80) 476 (39.8)

Waist
circumference,
cm

<85 (Normal) 774 (64.7) 81.65 ± 9.15
�85 (Abdominal
obesity)

423 (35.3)

Low-density
lipoprotein,
mg/dL

<130 (Normal) 759 (63.4) 119.87 ± 32.18
�130 (High) 438 (36.6)
Risk factors for the incidence of cardio-cerebrovascular diseases in
menopausal women

The log minus log survival plot indicated that the cardio-
cerebrovascular disease incidence curve according to risk factors
was maintained at a constant distance [22]. Also, in the time-
dependent Cox regression model, the significance probability of
the duration of menopause was not statistically significant
(p ¼ .944) [22,23]. Thus, the proportional hazards assumption was
satisfied; because the duration of menopause was significantly
associated with age (r ¼ .436, p < .001), the interaction term of the
duration of menopause and age was included in the multivariate
Cox proportional hazard models.

Using Cox proportional hazard models, we investigated the risk
factors for the development of cardio-cerebrovascular diseases
during the follow-up period. In the univariate model, age, educa-
tion (high school and above), monthly income (low), history of
diabetes, elevated BP, and duration of menopause were revealed as
independent risk factors of cardio-cerebrovascular diseases,
respectively. In the multivariate model, early or surgical meno-
pause was a strong risk factor of cardio-cerebrovascular diseases
(HR ¼ 4.32, 95% CI ¼ 2.93-6.36). Additionally, having a family his-
tory of cardiovascular diseases (HR ¼ 1.87, 95% CI ¼ 1.09-3.21),
elevated BP (HR ¼ 1.79, 95% CI ¼ 1.37-2.36), abdominal obesity
(HR ¼ 1.37, 95% CI ¼ 1.01e1.86), and a long duration of menopause
at the same age (HR ¼ 1.01, 95% CI ¼ 1.00e1.01) were also inde-
pendently associated with progression to cardio-cerebrovascular
diseases (Table 3).
Discussion

This study evaluated the incidence as well as the risk factors of
the development of cardio-cerebrovascular diseases in a repre-
sentative sample of Korean menopausal women, including resi-
dents of both rural and urban areas. Early or surgical menopause,
family history of cardiovascular diseases, elevated BP, abdominal
obesity, and a long duration of menopause at the same age were
critical factors influencing the incidence of cardio-cerebrovascular
diseases in women.

In this cohort, the overall incidence of cardio-cerebrovascular
diseases was 18.75 per 1,000 py during a 14-year follow-up.
Among the cardio-cerebrovascular diseases, the incidence of hy-
pertensionwas high at 16.21 per 1000 py, but the incidence rates of
CAD and stroke were low at 2.53 and 1.92 per 1000 py, respectively.
These findings indicate that hypertension is a common disease
compared to CAD or stroke in Korean menopausal women over
time. Amongmenopausal women, hypertension is highly prevalent
and is a crucial health problem [24,25], yet less than half of those
with hypertension receive adequate treatment and care [25].
Therefore, behavioral interventions are essential to reduce the
occurrence of hypertension among menopausal women during this
transition. In addition, the incidence of hypertension and CAD in
this study is relatively higher than those in previous studies
[24,26,27]. This may be due to several factors, including survey area,
Table 2 Incidence of Cardio-Cerebrovascular Diseases during 14-year Follow-up.

Cardio-cerebrovascular
diseases

Hypertension Coronary
artery
disease

Stroke

Event, n 227 212 33 25
Person-year a 12.108 13.081 13.060 13.046
Incidence 18.75 16.21 2.53 1.92

a In thousands.



Table 3 Risk Factors of the Incidence of Cardio-cerebrovascular Diseases.

Characteristics Categories Unadjusted Adjusted

HR (95% CI) P HR (95% CI) P

Age, in years 1.05 (1.03e1.08) <.001 1.09 (1.02e1.16) .012
Education Middle 0.73 (0.52e1.01) .054 0.94 (0.66e1.35) .743
(vs. Elementary) Above high school 0.51 (0.35e0.72) <.001 0.75 (0.49e1.14) .176
Monthly income Middle 1.51 (0.86e2.65) .155 1.26 (0.71e2.24) .429
(vs. High) Low 2.34 (1.35e4.07) .003 1.59 (0.88e2.88) .124
Smoking (vs. No) Yes 1.06 (0.52e2.14) .874 1.21 (0.58e2.53) .616
Drinking (vs. No) Yes 0.93 (0.69e1.25) .616 1.03 (0.76e1.41) .847
Perceived health status Usual 1.09 (0.76e1.56) .631 1.05 (0.73e1.51) .797
(vs. Healthy) Unhealthy 1.27 (0.91e1.77) .163 1.14 (0.81e1.61) .451
Body mass index (vs. Normal) Overweight 1.17 (0.87e1.57) .292 0.98 (0.70e1.37) .898
Type of menopause (vs. Natural) Early or surgical 0.83 (0.60e1.15) .270 4.32 (2.93e6.36) <.001
Duration of menopause, in years 0.92 (0.90e0.94) <.001 0.57 (0.46e0.72) <.001
Family history of CVD (vs. No) Yes 1.19 (0.70e2.00) .523 1.87 (1.09e3.21) .024
History of diabetes (vs. No) Yes 1.67 (1.06e2.64) .029 1.35 (0.84e2.17) .215
Blood pressure (vs. Normal) Elevated 2.24 (1.72e2.91) <.001 1.79 (1.37e2.36) <.001
Waist circumference (vs. Normal) Abdominal obesity 1.54 (1.19e2.00) .001 1.37 (1.01e1.86) .046
LDL cholesterol (vs. Normal) High 1.08 (0.83e1.41) .579 1.09 (0.83e1.44) .528
Age * Duration of menopause 1.01 (1.00e1.01) .001

Note. CI ¼ confidence interval; CVD ¼ cardiovascular diseases; HR ¼ hazard ratio; LDL ¼ low-density lipoprotein.
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sex and age of participants, and longer follow-up period. This study
used the national data that recruited a large cohort and followed up
for 14 years using sampling designs and standardized data collec-
tion. Thus, it can be said that the incidence of cardio-
cerebrovascular diseases specified in this study represents the
incidence of Korean menopausal women.

Among risk factors of the incidence of cardio-cerebrovascular
diseases, early or surgical menopause was the most important
factor influencing future cardio-cerebrovascular diseases in a
population-based sample of Korean menopausal women. Our
findings align with other large-scale epidemiologic studies of early
menopause and cardio-cerebrovascular diseases [12,28], which
reported that early menopause had a significantly higher risk of
developing cardiovascular disease and stroke than natural meno-
pause. Furthermore, not only the type of menopause but also the
time since onset of menopause has been reported as a factor
affecting the occurrence of CAD and cardiovascular diseases
[8,10,18]. Meta-analysis showed that women with higher age of
menopause and shorter periods of time after the onset of meno-
pause had a relatively low risk of CAD [8,18]. Ley et al [10] reported
that a shorter period of reproductive life is associated with a high
risk of cardiovascular diseases. This phenomenon is in line with the
aforementioned outcomes denoting that the longer the menopause
period, the higher the risk of cardiovascular diseases. The most
noticeable physiological change during menopause is decreased
endogenous estrogen and a subsequent change in ovarian function
[3,8,18]. Therefore, early estrogen loss inmenopausal womenmight
be associated with adverse cardiovascular disease risk factors, such
as impairment of vascular function and increased expression of
inflammatory cytokines [3,29]. These factors are associated with
obesity, diabetes, and hypertension [8]. Therefore, it is necessary to
regularly monitor women experiencing early menopause to
determine whether they develop cardio-cerebrovascular diseases
and provide active lifestyle modification interventions to prevent
these diseases.

Our analysis also revealed that women with a family history of
cardiovascular diseases had a higher risk of cardio-cerebrovascular
diseases than women who did not. This finding is in line with
previous studies that show that the incidence of cardiovascular
diseases is high for any family history of CAD [30]. Notably, family
history is a cardinal factor in a patient’s health history, as there can
be shared family health-related behaviors, environmental traits,
and genetic traits [31,32]. Nonetheless, screening tests for high-risk
patients with a family history are often neglected in clinical set-
tings, and significant data, including sex, onset age, number of
relatives, and prognosis of families with cardiovascular diseases,
have not been collected adequately [32]. Considering that a family
history of cardiovascular diseases has been regarded as a prime risk
factor for developing future cardiovascular diseases [31,32], a pro-
active assessment of family histories and targeted risk reduction
interventions should be conducted during initial assessments for
high-risk groups.

Notably, women with elevated BP were found to experience a
higher risk of developing cardio-cerebrovascular diseases than
those with normal BP levels. This outcome is similar to the results
of previous meta-analyses of prospective cohort studies [33,34],
which indicate that elevated BP is associated with a significant risk
of developing or dying from cardio-cerebrovascular diseases. In this
study, the rate of elevated BP was 39.8%, which is higher than the
average rate of 36.7% reported for Asian adults [34]. This difference
is because, unlike previous studies with adults over the age of
20 years, this study targeted middle-aged or older women
(40e64 years old). However, given that elevated BP is likely to
develop into hypertension, it is necessary to screen these high-risk
patients and initiate aggressive interventions focused on lifestyle
modification to achieve BP goals.

Next, abdominal obesity was a significant risk factor for
cardio-cerebrovascular diseases in this study. Our findings agree
with previous studies, including population-based cross-
sectional studies that have depicted that abdominal obesity is
associated with a higher risk of coronary heart disease in Korean
and American adults [35,36]. During menopause, women un-
dergo inevitable changes in the accumulation of body fat, thereby
increasing lipids and accelerating blood vessel remodeling.
Obesity is known to be closely related to the occurrence of
cardio-cerebrovascular diseases, but recent studies have reported
that higher waist circumference increases the risk of CAD even
after BMI adjustment [8,36]. Therefore, to identify high-risk
groups, we need to measure the level of general adiposity us-
ing BMI and body composition by simultaneously measuring
waist circumference.

Our study has several limitations. First, since data about the
occurrence of cardio-cerebrovascular diseases is dependent on
the participants’ self-report without medical record confirmation,
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the possibility that the occurrence of cardio-cerebrovascular dis-
eases has been underreported cannot be excluded. Therefore,
further studies are needed to investigate connections using
claims-based databases. Second, information about hormone
therapy-related characteristics (i.e., hormone use, age at use, or
dose after menopause) and psychosocial characteristics (i.e.,
depression and anxiety) were not obtained. Considering that
these characteristics may be potential confounding variables for
the cardio-cerebrovascular diseases, it is necessary to conduct
follow-up studies that include this data. Third, there may be dif-
ferences in the duration of the reproductive life span between
patients with surgical menopause close to a natural menopause
and younger patients with surgical menopause before 45 years of
age. Further research is needed to confirm the difference in the
incidence rate of cardio-cerebrovascular diseases and risk factors
between subgroups according to the cause of menopause. Finally,
since this study was based on data from community residents in
Korea, and although this national population cohort was recruited
using sampling designs and standardized data collection, atten-
tion should be paid while generalizing the results to the entire
Korean population.
Conclusions

The results of this study revealed a high risk of cardio-
cerebrovascular disease, especially in women experiencing early
or surgical menopause and long periods of menopause. In addition
to that, family history of cardiovascular diseases, elevated BP, and
abdominal obesity have also been found to be independent risk
factors of cardio-cerebrovascular diseases in women. Therefore, in
order to prevent cardio-cerebrovascular disease in menopausal
women, health providers should evaluate both types and duration
of menopause to screen and monitor high-risk groups. In addition,
in public health promotion and health care services, it is essential to
provide comprehensive interventions focusing on managing blood
pressure and abdominal obesity for menopausal women. In the
future, it is suggested to conduct a multiregional cohort study to
identify risk factors for cardio-cerebrovascular disease, targeting
early menopausal women.
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Purpose: Falls are the most common accidents in healthcare facilities, and timely intervention can have a
positive effect on the hazards and trauma experienced by patients after a fall. This study determined the
factors affecting the time taken to detect a fall.
Methods: A total of 3,470 cases of falls reported through the Korea Patient Safety Reporting and Learning
System were included in the analysis. A zero-inflated negative binomial regression method was used for
this retrospective secondary data analysis study.
Results: There were 537 patients whose falls were not detected immediately; the count model was used
to predict risk factors that delayed fall detection. Women aged 60e69 yearsdcompared to those below
60 years and an evening nursing shift, compared to a day shiftdwere identified as significant factors. The
fall detection time of about 2,933 patients was zero; therefore, the logit model was applied to predict a
patient's possibility of belonging to the group whose fall was detected immediately. Comparisons of
tertiary hospitals with general hospitals and hospitals, of the evening shift with the day shift, and of the
day shift with the night shift indicated significant influencing factors.
Conclusions: These findings can assist nurses in recognizing patient and hospital characteristics related
to delayed fall detection. Strategies to improve patient safety in healthcare facilities that focus on patient
characteristics such as age can be recommended. Furthermore, nurse staffing requires improvement to
detect fall incidents immediately.
© 2021 Korean Society of Nursing Science. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Falls are the most common accidents among hospitalized pa-
tients [1,2]. In acute-care US hospitals, approximately three to five
falls occur per 1,000 patient bed days [3,4]. In a 2013 study of
Korean general hospitals with over 500 beds, fall rates were high at
3.87 cases per 1,000 discharged patients per year and 0.55 cases per
1,000 patient days [5]. Timely fall detection enables patients to
receive appropriate treatment within a shorter period [6]. Thus,
rapid fall detection and prompt response are paramount [7] and
may minimize the aftereffects of a fall, such as emotional anxiety
and fear of falling again. Notably, most falls occur at night when the
lighting is dim, and patients may feel that it is burdensome to ask a
nurse for help [8,9]. Falls increase patients’ morbidity, mortality,
127; Jieun Kim: https://orcid.

of Nursing, Chung-Ang Uni-
, Republic of Korea.

ursing Science. Published by Else
hospitalization days, and healthcare costs [10]. Even without in-
juries, falls can trigger fear, anxiety, stress, and depression, which
can have various adverse outcomes, such as a reduction in physical
activity [11]. Accordingly, the ongoing effort is being directed to-
ward developing various strategies and interventions to reduce the
prevalence of falls from a nursing perspective [11].

Swift fall detectiondin addition to the development of inter-
ventionsdmay reduce the risk of adverse outcomes. If a fall occurs,
the nurse may not become aware of it immediately, and the patient
may perceive that it is their fault. Thus, the patientmay refrain from
notifying the medical staff of such accidents. Despite the impor-
tance of prompt fall detection and response, previous studies have
focused on reporting the actual number of falls and identifying
their contributing factors. Few studies have investigated the
importance of timely fall recognition and response bymedical staff,
including nurses. The opportunity for appropriate patient treat-
ment decreases when there is a delay in fall detection, which is
potentially detrimental to overall patient outcomes. Thus, there is a
need for studies focusing on this issue.
vier B.V. This is an open access article under the CC BY-NC-ND license (http://
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A study investigating accidental falls found that the level of
registered nurse (RN) staffing in a medical unit is positively
correlated with the number of unassisted falls [12]. This finding
implies that the allocation of nurses is a key factor. A systematic
review explained the components of fall prevention programs that
emphasized assessment, supervision, and assistance with transfer
and toilet use and that these factors were related to sufficient nurse
staffing level [13]. In South Korea, the standard for patients per RNs
in tertiary hospitals, general hospitals, and hospitals is 2.5 or less,
and the proportion of general hospitals (including tertiary hospi-
tals) meeting the standards was 63%, whereas only 19% hospitals
met the standard, which means that the allocation of nurses differs
based on the type of medical institution [14]. Thus, the appropriate
response to accidents such as falls and the measures for prompt
detection and treatment may differ accordingly.

There may be differences in the occurrence of adverse fall out-
comes depending on where and at what time the fall occurred
during the nursing shift. In the hospital room, intensive-care unit,
emergency room, and other locations, the medical staff may have
different time limits to confirm a fall accident. This difference may
be due to varying nurse allocations, the severity of the patient's
condition, their duration of hospitalization, andwork shifts. Indeed,
considerable patient movements occur during the day and evening
shifts. Conversely, most patients are asleep during night shifts.
Accordingly, there are relatively fewer nurses on duty during the
night shift, and they tend to spend more time at the nurses' station.
In such cases, it would plausibly take them longer to identify
adverse outcomes.

It should be noted that no study has thoroughly investigated the
influence of these factors on fall identification. Moreover, there is
no information regarding what improvements are necessary to
facilitate a rapid response to falls. Therefore, the present study
analyzed the time taken to detect a fall in relation to factors such as
the type of Korean healthcare facility, fall location, and medical
staff's working shift. Apart from determining the factors influ-
encing the time taken to detect a fall, this study considered the
improvements required for immediate fall detection.

When the Patient Safety Act was enacted in July 2016, the Korea
Patient Safety Reporting and Learning System (KOPS) was intro-
duced to systematically collect data regarding patient accidents.
The KOPS reports patient accidents in medical institutions. These
data are available to the public on the KOPS website of the Korea
Institute for Healthcare Accreditation (KOIHA), which is tasked
with promoting both public awareness and the quality of care
provided in medical institutions. This study utilized the KOPS data
for 2018 to investigate the impact of these characteristics on the
time lag between fall occurrence and discovery. This information
could facilitate the development of enhanced preventive measures.
Particularly, there could be future discussions regarding nursing
interventions based on the factors that influence the time taken to
detect falls.

This study aims to (1) examine the differences in fall severity
related to the time until fall detection, (2) compare the time taken
to detect falls in different healthcare facilities according to the
specific type of medical institution and patient characteristics, and
(3) verify the factors that affect the time taken to detect a fall.
Methods

Design

This retrospective study utilized secondary KOPS data on patient
accidents at medical institutions. The data are available to the
public through the KOIHA.
Sample and setting

Raw data on patient safety/accident cases reported to the KOPS
were downloaded from the KOIHA website on 30 November 2020
[15]. The fall incidents occurred in 2018 were included and the in-
cidences at psychiatric hospitals and Korean medicine hospitals and
the cases with missing information were excluded in analysis.
Among 9,250 patient safety incidents, of which 8,483 cases had
occurred in 2018 and 3,906 were fall incidents. Moreover, 85 in-
cidences at psychiatric hospitals and Korean medicine hospitals
were excluded because of heterogeneity of hospital type, and 351
cases with missing information concerning the accident occurrence
and discovery times were also excluded. Finally, 3,470 cases were
included in the analysis. This study conceptualized a fall as a sudden
and unintentional change of posture, to a place lower than the cur-
rent body position, causing the individual to sit or lie on the floor.
Information such as the patient's gender and agewas included in this
study; however, personal identifiable information was excluded.
Furthermore, the type of medical institution, location of each fall,
time of occurrence, and time of identification were included.

Measurements

The gender and age of the patients who experienced falls were
classified on a nominal or ranking scale. Healthcare facilities were
categorized as tertiary hospitals, general hospitals, hospitals, and
long-termecare hospitals. Each fall was categorized in accordance
with the incident location as follows: patient room and intensive-
care unit, emergency room, examination room, injection room,
treatment room, outpatient room, and others (e.g., operation room,
recovery room). Fall times were classified as 7 a.m. to 3 p.m. (day
shift), 3 p.m. to 11 p.m. (evening shift), and 11 p.m. to 7 a.m. (night
shift). This was based on the typical starting time of the day shift (7
am) [16] and the three-shift work schedule divided equally into
8 hours per shift.

The time until fall detection was calculated by subtracting the
time when the fall occurred from the time it was detected. The
original data comprised six levels of fall severity: no hazard, re-
covery without sequelae after treatment or temporary damage or
side effects, long-term damage or side effects, permanent damage
or side effects, and death. This study adapted these into three cat-
egories: near-miss (no harm), adverse events (recovery without
sequelae after treatment or temporary damage or side effects), and
sentinel events (long-term damage or side effects, permanent
injury and disability upon discharge, or death).

Data analysis

Descriptive statistics such as frequency and percentage were
used for patients’ gender and age, type and location of the
healthcare facility, fall location, and time until fall detection. Based
on the time until fall detection, participants were divided into three
categories: those with falls detected immediately, those with falls
detectedwithin 60minutes and thosewith falls detected after 60 or
more minutes, expressed as frequency and percentage. In addition,
means, standard deviations, medians, and ranges were calculated.

A chi-squared test was used to verify the difference of fall
severity based on fall detection time. Another was conducted to
determine the differences between fall detection times based on
the characteristics of the patients and medical institutions. Logistic
regression analysis was used to identify factors influencing
whether a fall was immediately detected. Furthermore, the zero-
inflated negative binomial regression (ZINBR) was used to iden-
tify the factors that influenced the time until fall detection. As the
time until fall detection was most commonly 0 and the standard
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deviation was larger than the mean, the analysis was performed
using ZINBR. The ZINBR can account for the over-dispersion of
count data, handle issues related to the presence of many zero
values, and improve the overall explanatory power by accounting
for zero values [17].
Ethical consideration

As this study was based on secondary data analysis, the aims
and methods were reviewed and approval was exempted by the
Institutional Review Board of the first author's institution (Approval
no. SMU-EX-2020-11-001).
Results

General characteristics of participants with a fall experience

Table 1 presents the data from 3,470 patients who had experi-
enced falls. Of these, 1,677 (48.3%) were women and 2,609 (75.2%)
were aged above 60 years. Furthermore, the higher the age of the
patient, the greater the frequency of falls. Falls predominantly
occurred in general hospitals (45.7%), and the most common
locationwas the patient room or the ICU (61.3%). In terms of nurses’
shifts, 37.9%, 36.4%, and 25.8% of the falls occurred during the day,
night, and evening shifts, respectively. The average time until fall
detectionwas 22.06 (±114.11) minutes. A total of 2,933 (84.5%) falls
were detected immediately. A total of 293 (8.4%) cases were
detected between 1 and 60 minutes after the fall, while 244 (7.0%)
were detected 60 or more minutes after the fall. Concerning patient
safety, fall severity was observed in the following order: adverse
events (1,968 cases, 56.7%), near-miss events (1,145 cases, 33.0%),
and sentinel events (357 cases, 10.3%).
Table 1 Characteristics of Patients with Fall Experience (N ¼ 3,470).

Variables Categories n (%)/Mean ± SD

Gender Men 1,668 (48.1)
Women 1,677 (48.3)
Unknown 125 (3.6)

Age (years) <60 754 (21.7)
60� <70 650 (18.7)
70� <80 925 (26.7)
�80 1,034 (29.8)
Unknown 107 (3.1)

Hospital type Tertiary 555 (16.0)
General hospital 1,586 (45.7)
Hospital 467 (13.5)
Long-termecare hospital 862 (24.8)

Location where fall
occurred

Patient room or ICU 2,126 (61.3)
Emergency room 62 (1.8)
Examination room, IR, TR,
or Outpatient room

107 (3.1)

Othera 1,175 (33.9)
Nurses' shifts Day (7 p.m.e3 p.m.) 1,314 (37.9)

Evening (3 p.m.e11 p.m.) 894 (25.8)
Night (11 p.m.e7 a.m.) 1,262 (36.4)

Time until fall
detection (min)

0 2,933 (84.5)
0< <60 293 (8.4)
�60 244 (7.0)
Mean ± SD 22.06 ± 114.11
Median (MineMax) 0 (0e1,320)

Fall severity Near-miss 1,145 (33.0)
Adverse event 1,968 (56.7)
Sentinel event 357 (10.3)

Note. ICU ¼ intensive-care unit; IR ¼ injection room; SD ¼ standard deviation;
TR ¼ treatment room.

a Others: operation room, recovery room, etc.
Differences in fall severity based on the time until fall detection

There was a significant difference in fall severity for each group
based on the time of fall detection (c2 ¼ 15.07, p ¼ .005) (Figure 1).
The group with a fall detection time of 60 or more minutes had
significantly fewer cases (22.5%) of near-miss accidents than the
group with immediate fall detection (34.0%) or the group with a
detection timeof less than60minutes (31.4%). Adverse events (66.4%)
were significantlymore frequent in the groupwithadetection timeof
60 or more minutes after a fall than in the other two groups: 56.0%
and 56.3% in the group with immediate fall detection and the group
with a detection time of under 60 minutes, respectively.
Differences in the time until fall detection according to the patients’
general characteristics

At the individual level, statistically significant differences in the
time until fall detection were observed with reference to gender
(c2 ¼ 12.67, p ¼ .013) and age (c2 ¼ 23.54, p ¼ .003) (Table 2). Falls
were detected later for women than for men. Older patients’ falls
were not immediately detected (c2 ¼ 23.54, p ¼ .003).

At the hospital level, hospital type (c2¼ 38.19, p < .001), location
of fall (c2 ¼ 22.77, p ¼ .007), and nurses' shifts (c2 ¼ 195.48,
p< .001) were variables that made a significant difference in the fall
detection time. The frequency of immediately detected falls was
highest in general hospitals, followed by long-termecare hospitals
and tertiary hospitals (c2 ¼ 38.19, p < .001). Regarding the location
of the fall, the number of patients whose falls were detected
immediately was highest in the patient room and ICU and lowest in
the emergency room (c2 ¼ 22.77, p¼ .007). The number of patients
whose falls were not detected immediately corresponded to nurses’
shifts (c2 ¼ 195.48, p < .001); falls were lowest during the night
shift, followed by the day and evening shifts.
Factors influencing the time until fall detection

Table 3 describes the factors influencing the time until fall
detection usingmultiple logistic regression and the ZINBR analyses.
Through logistic regression analysis, the following factors were
found to be significant: age �80 years versus <60 years (odds ratio
[OR] ¼ 1.41, p ¼ .020), general hospitals (OR ¼ 1.40, p ¼ .026) and
hospitals (OR ¼ 2.23, p < .001) versus tertiary hospitals, and night
(OR¼ 2.08, p< .001) and evening shifts (OR¼ 0.58, p< .001) versus a
day shift.

The ZINBR analysis was performed to account for diversiform
data regarding the fall detection times. In the likelihood ratio test,
the significance probability was smaller than .001, indicating that
the data explained the model well. There were 537 patients whose
falls were not detected immediately, and the countmodel predicted
the risk factors that affected the delayed fall detection. Being
women (b ¼ 0.55, p ¼ .007), aged 60e69 years compared to below
60 years (b ¼ 0.72, p ¼ .031), and the evening shift compared to the
day shift (b ¼ 1.51, p < .001) were identified as significant factors in
this model. Furthermore, 2,933 patients had a fall detection time of
zero; therefore, the logit model was applied to predict the possi-
bility of belonging to the group whose fall was detected immedi-
ately. The comparisons of tertiary hospitals with general hospitals
(b ¼ �0.48, p ¼ .022) and hospitals (b ¼ �1.07, p < .001), of the
evening shift (b ¼ 0.82, p < .001) with the day shift, and of the day
shift with the night shift (b ¼ �1.08, p < .001) were significant in
this model. Thus, patients in general hospitals and hospitals were
more likely to belong to the risk group whose falls were detected
later, as were patients who fell during the night shift, followed by
those who fell during the day and evening shifts.



Figure 1. Differences in fall severity based on time until fall detection (N ¼ 3,470).
Note. The chi-square statistic was used to compare the mean difference between groups, c2 (p) ¼ 15.07 (.005).
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Discussion

It has been consistently reported that an early nurse interven-
tion after a patient's fall can minimize the patient's disability [18].
However, to the best of our knowledge, no study has been con-
ducted on fall detection times. This study offers new evidence by
determining the fall detection time and elucidating its influencing
factors, which have not been verified till date. This study's findings
go beyond confirming the risk factors for falls as reported in the
previous studies [19]. Furthermore, this study is important because
it is the first to determine whether the time until fall detection
affects the fall severity. Because there are few existing studies on
fall detection time, we initially examined whether the time until
fall detection influenced fall severity. As hypothesized, when falls
were detected immediately, there were significantly fewer sentinel
events (long-term damage or side effects, permanent damage or
side effects, or death) or adverse effects (recovery without sequelae
after treatment or temporary damage or side effects). Previous
studies have suggested that delayed or absent nursing care,
including observing a fall, was a risk factor in exacerbating patients'
health status [20,21]. In this study, the fall detection time was
Table 2 Differences in Time until Fall Detection Based on General Characteristics (N ¼ 3,470

Variable Category

Individual level Gender Men
Women
Unknown

Age (years) <60
60� <70
70� <80
�80
Unknown

Hospital level Hospital type Tertiary
General hospital
Hospital
Long-termecare hospital

Location of fall Patient room and ICU
Emergency room
Examination room, IR, TR, and
outpatient room
Others

Nursing shifts Day (7 p.m.e3 p.m.)
Evening (3 p.m.e11 p.m.)
Night (11 p.m.e7 a.m.)

Note. ICU ¼ intensive-care unit; IR ¼ injection room; TR ¼ treatment room.
identified as a direct variable causing patient injury; therefore, it
was important to determine its related factors.

Multiple logistic regression was used to verify the differences
between the group whose falls were detected immediately and
those whose falls were not. There was a significant difference in
gender and fall location variables compared to that of the ZINBR
analysis method. Logistic regression analysis increases the likeli-
hood of losing a substantial amount of information by condensing
and examining data in a dichotomy for various frequencies [22]. At
the individual level, factors affecting the time until fall detection
using the ZINBR analysis included female gender and older age in
patients whose falls were not detected immediately. However,
there were no significant differences in gender or age among pa-
tients whose falls were detected immediately. These results are
consistent with those reported in the previous studies. Specifically,
the older the patient's age, the greater the lapse in self-
management [23] and the greater the delay in reporting safety
accidents [24]. These results were considered to have a more sig-
nificant impact on the severity of the patient's condition [25].
Elderly patients tend to delay accident reporting because of
communication problems, gait disorders, sensory dysfunction, and
).

Time until fall detection (n (%)) c2 (p value)

0min 1e60 min �60 min

1,411 (84.6) 137 (8.2) 120 (7.2) 12.67 (.013)
1,403 (83.7) 151 (9.0) 123 (7.3)
119 (95.2) 5 (4.0) 1 (0.8)
657 (87.1) 54 (7.2) 43 (5.7) 23.54 (.003)
544 (83.7) 47 (7.2) 59 (9.1)
777 (84.0) 83 (9.0) 65 (7.0)
853 (82.5) 105 (10.2) 76 (7.4)
102 (95.3) 4 (3.7) 1 (0.9)
489 (88.1) 35 (6.3) 31 (5.6) 38.19 (<.001)
1,321 (83.3) 155 (9.8) 110 (6.9)
366 (78.4) 43 (9.2) 58 (12.4)
757 (87.8) 60 (7.0) 45 (5.2)
1,785 (84.0) 204 (9.6) 137 (6.4) 22.77 (.007)
60 (96.8) 0 (0.0) 2 (3.2)
97 (90.7) 3 (2.8) 7 (6.5)

991 (84.3) 86 (7.3) 98 (8.3)
1,141 (86.8) 85 (6.5) 88 (6.7) 195.48 (<.001)
825 (92.3) 0 (0.0) 69 (7.7)
967 (76.6) 208 (16.5) 87 (6.9)
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complex diseases, which are common in this age group [26].
Nevertheless, these results should be interpreted carefully as they
did not show significant differences among elderly individuals
(age�70 years). In many national-level fall assessment guidelines,
the female gender has been considered a risk factor for falls
because hormonal changes reduce bone mineral density [27,28].
Importantly, this study confirmed that old age and gender were
risk factors not only for the occurrence of falls but also for delayed
fall detection. These results indicate the need to establish a system
that enables nurses to quickly detect falls and provide education
on fall prevention for women and elderly individuals.

Regarding the type of healthcare facility, patients in tertiary
hospitals were more likely to be in the group whose falls were
detected immediately than those in other hospital types. In addi-
tion, the time taken to detect a fall was higher during the night
shift than during other shifts. Tertiary hospitals have a lower RN-
to-patient ratio than other hospital types [29], and night shifts
have fewer nurse duty hours per patient per day than other shifts
[30]. As no direct relationship was observed in the current study,
these findings should be interpreted with caution. It is possible to
infer, however, that a lack of nurses affects the time required to
report patient safety accidents. Previous studies have found that
nurse staffing levels are predictors of patient falls [31], and this
study confirmed that the delayed detection of patient safety ac-
cidents was related to an insufficient number of nurses. Therefore,
to prevent any negative effects on patient health, nurse staffing
levels must be considered [29,32]. Unlike previous studies, this
study did not reveal any differences regarding hospital location
and fall detection time. In the previous studies on location and
patient safety, the frequency and severity were highest for acci-
dents that occurred in the inpatient or treatment room [33].
Particularly, in a multi-patient room, patient risk events may occur
more often because of inaccurate patient identification and
noncompliance with drug administration regulations [33]. Based
on these previous findings, the fact that the variables in this study
considered all hospitalization rooms, without distinguishing be-
tween multi-patient and single-patient rooms, needs to be
considered. Therefore, it is necessary to further explore the dif-
ferences in patient accident detection times in accordancewith the
characteristics of the various hospital units.

A limitation of this study is that it included self-reported data of
medical institutions, medical staffs, patients, and caregivers.
Therefore, the results may have been underestimated, and there
may be subjective interpretations and omissions depending on the
informant. However, in South Korea, with the enforcement of the
Patient Safety Act in 2016, the Ministry of Health and Welfare's
Patient Safety Report and Learning System is being implemented.
The reliability of the data can be guaranteed by confirming the
contents of the reports and excluding false and duplicate reports
from the KOPS. Notably, the number of accident reports has
increased since the enforcement of the law. The second limitation
of this study is the lack of relevant variables in the secondary data.
Data on other important individual characteristics (e.g., underlying
disease, self-efficacy), fall-related characteristics (e.g., history of
falls, nutritional status, drug use), and organizational-level vari-
ables (e.g., nurses' educational level, ward culture) that may affect
the fall detection time were not examined and could not be re-
flected in the results. In addition, it is difficult to generalize the
findings because each healthcare institution has a different level of
patient safety reporting. However, because this study utilized
secondary data, it accessed extensive data from several different-
sized medical institutions. In terms of the nursing research, the
use of the ZINBR, which can reliably be used to analyze data
comprising large quantities of zero values within continuous data,
was significant [22]. This study presents methods to analyze data
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that could be appropriate for future nursing studies on abuse,
suicide attempts, and specific problem behaviors with similar
characteristics.

Theoretically, it could be assumed that fall detection times affect
patient safety and its influencing factors. However, it was difficult
to interpret these results with confidence, because no previous
study has identified this relationship and criteria for detection time
that affect the fall patient's health. Future studies should build upon
the present findings by examining the variables that influence the
fall detection time and discovering cut-off point of the time.
Furthermore, the importance of developing interventions to reduce
fall detection time also needs to be recognized. In the future, this
new evidence on delayed fall detection should be verified through
replication studies using various data sources.
Conclusion

Timely interventions for fall patients have a positive effect on
the hazards and trauma caused by the accident. The current study
examined these differences, determined the factors affecting
delayed fall detection, and provided essential evidence for
improving policies governing the timely detection and treatment of
fall accidents.

This study confirmed that, on an individual level, fall detection
time may be higher in the case of female patients and those aged
above 60 years. Regarding the hospital level, delayed fall detection is
more likely to occur in general hospitals and hospitals than in ter-
tiaryhospitals andduringnight shifts. It is paramount forhospitals to
improve the quality of conditions and nursing staff and for nurses to
enhance patient education regarding fall prevention and manage-
ment as well as regularly oversee safety instructions. This study
recommended strategies to improve patient safety in healthcare
facilities, such as continuousmonitoringof fall risks andoccurrences,
education for nurses and patients, and improved nurse staffing.
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Purpose: Clinical nurses who are mothers of preschool-aged children experience extreme parenting
stress linked to their hospital work environment and shift work, differing from that generally experi-
enced by mothers. This study aimed to develop and validate a parenting stress scale that considers the
clinical nurses’ form of work and its characteristics.
Methods: The scale items were initially derived from in-depth interviews and a literature review and
were revised and modified based on the results of content validity testing by experts. The developed
instrument was evaluated using data from 157 clinical nurses in South Korea who were mothers of
preschool-aged children.
Results: In the instrument validation stage, 19 items categorized in four factors (psychological burden,
physical and mental fatigue, work shift, and work environment) were derived from construct validity,
and the cumulative explanatory power was 56.6%. Furthermore, the convergent and discriminant validity
and external construct were confirmed. Cronbach’s a of the final instrument was .86 (range: .81e.86).
The validity and reliability of the newly developed parenting stress scale for clinical nurses were
established in this study; it uses a 4-point Likert scale. A higher mean score by factor indicates a higher
level of parenting stress experienced by clinical nurses.
Conclusion: This instrument would be beneficial to measure the level of parenting stress among nurses
who work in hospitals and evaluate factors related to their parenting stress to devise effective
interventions.
© 2021 Korean Society of Nursing Science. Published by Elsevier BV. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

According to the Survey of Inactive Nurses by the Korean Nurses
Association, women's life events such as marriage, pregnancy,
childbirth, and childrearing are important factors contributing to
career disruption among nurses [1]. In a study analyzing the rela-
tionship between gender role values, the labor market structure,
and the birth rate in 24 countries using Organization for Economic
Cooperation and Development and World Values Survey data,
Brinton and Lee [2] classified South Korea as a country that accepts
women's economic participation but still holds traditional gender
role values. It is in line with a social atmosphere that attributes
071; Hyosung Cha: https://
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gu, Seoul 03760, Republic of

ursing Science. Published by Els
more parenting responsibility to women than men. A total of 77.2%
of Korean women and 35.6% of Japanese women agreed with the
item “Having children limits parents' employment and career op-
portunities” in a questionnaire survey conducted by the Korea
Women's Development Institute with men and women living in
Seoul and Tokyo [3]. Women in Korea struggle to maintain work-
efamily balance when they have children, and many eventually
quit their jobs.

Among women's various occupations, nursing is particularly
difficult to combine with rearing children because of family-
unfriendly work hours, such as shift work and weekend shifts,
along with excessive workload [4]. Thus, married clinical nurses
with children require a higher workehome balance than nurses
without children or unmarried nurses; carrying on with work be-
comes challenging, and they may consider resigning [5,6].

In research related to parenting by clinical nurses, clinical nurses
reported feeling “guilt for not fulfilling their duties as mothers”;
particularly, they felt heartbroken for not having enough time to
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care for their children and felt that all the problems with their
children were their fault [1]. Another study found that nurses have
difficulties in terms of spending time with their children, as they
cannot routinely engage in activities with them because of irregular
daily patterns of shift work and have trouble focusing on their
children as they feel pressured to sleep early to work an early
morning shift the next day [7]. There are several other work-related
reasons for high parenting stress among nurses, including being
physically and mentally tired, which leads them to misdirect their
stress and frustration onto their children, only to regret doing so
afterward, as well as the inability to be notified during work or
leave work early when their child is sick [7]. Particularly, nurses
who work an 8-hour rotating shift while rearing preschool-aged
children struggle with dropping off and picking up their children
at daycare because of their work schedule, which requires
early morning or late-night work [5]. In addition, preschool age is
a critical period for growth and development, and mothers’
parenting stress is more critical in this period than at other
times [8]. This is because this is a critical period for building
motherechild attachment, and high perceived mental and psy-
chological parenting stress in working mothers who fulfill multiple
roles has adverse effects on their parenting [9], with parenting
stress increasing turnover [10].

As discussed previously, parenting stress experienced by clinical
nurses is associated with shift work, weekend shifts, low flexibility
in the work schedule, and caregiving workerelated characteristics.
The Parenting Stress Scale (PSS; 1997) by Kim and Kang [11],
generally used to assess parenting stress in nurses in Korea, was
developed to measure general parenting stress based on daily
stress from childrearing, the burden of parental roles, and guilt for
having children reared by others. Furthermore, the Parenting Stress
Index Short Form by Abidin [12] also measures general parenting
stress based on the parent, parentechild relationship, and child
domains. However, these instruments are limited when measuring
parenting stress experienced by nurses, which differs from the
general parenting stress experienced by mothers. Accordingly, this
study aimed to develop and validate an instrument to specifically
assess parenting stress among clinical nurses who are mothers of
preschool-aged children.
Methods

Design

This study developed and validated an instrument to assess
parenting stress in clinical nurses who rear preschool-aged chil-
dren, with reference to the instrument development process sug-
gested by DeVellis [13]. Therefore, this study proceeded in two
stages. The first stage was instrument development, during which
the preliminary itemsdbased on a literature review and focus
group interviewsdwere developed. The preliminary items were
then validated by experts, and a pilot test was conducted. The
second stage was instrument validation. Item analysis and validity
and reliability testing were performed to finalize the instrument.
Ethics

After obtaining approval from the institutional review board at a
university hospital, the author's affiliation (Approval no. SMC 2019-
10-089-001), nurses who agreed to participate were informed of
the purpose, method, data collection, and duration of the study,
voluntary study participation and withdrawal, lack of disadvan-
tages from study withdrawal, and confidentiality of collected data.
The questionnaire was distributed to those who voluntarily con-
sented to participate. All participants provided informed consent
for the research, and their anonymity was preserved. Permission
was received from the copyright holder to use and translate
copyrighted instruments/software used in the research.

Step 1: Instrument development

Derivation of preliminary items
One-to-one interviews were conducted with five nurses who

reared preschool-aged children to examine the characteristics of
parenting stress among clinical nurses. After building rapport, the
interviews with clinical nurses lasted at least an hour, and a
comfortable environment was fostered to help the nurses talk
about the challenges they encountered in raising their children
while working at a hospital. Then, the properties of parenting stress
derived from the interviews were integrated with those found
through a literature review [4,14e16]. Clinical nurses' parenting
stress was broadly divided into personal and environmental di-
mensions. The personal dimension included “psychological
burden,” “anxiety and guilt,” and “physical and mental fatigue”
factors, whereas the environmental dimension included “work
shift,” “work environment,” and “awareness of others’ judgment”
factors. The preliminary items for the PSS for clinical nurses who
raise preschool-aged children were developed based on these re-
sults, with a total of 41 items being initially derived (Figure 1).

Determination of measurement scope
This study used an even-numbered scale to remove central

response tendency because it has been shown that if a neutral
response is available, participants who are reluctant to choose
extreme responses or to respond at all may choose it, which can
restrict the variance of measurements [17]. Thus, a 4-point Likert
scale was used: 1 (strongly disagree), 2 (disagree), 3 (agree), and 4
(strongly agree).

Content validity testing
The content validity of the instrument was assessed by a panel

of six experts comprising two psychiatric nursing professors, two
pediatric nursing professors, and two female health nursing pro-
fessors. It was assessed using a 4-point scale ranging from 1 (not
relevant) to 4 (highly relevant), and experts were asked to present
any opinions about items that required revision as well as about the
items overall. The item content validity index (I-CVI) and scale
content validity index (S-CVI) were calculated for the preliminary
items. The S-CVI used the S-CVI/average (S-CVI/Ave) and S-CVI/
universal agreement (S-CVI/UA). Two items in the “psychological
burden” factor and two items in the “awareness of others' judg-
ment” factor with an I-CVI below .78 were deleted [18]. As per
experts' comments, the meanings of eight items were clarified, one
item was added to the “work environment” factor, and one item
was added to the “awareness of others’ judgment” factor. In the
second content validity test, all items had an I-CVI of .83 or higher,
the S-CVI/Ave was .99, and S-CVI/UA was .95. Consequently, 39
items were included in the preliminary tool.

Pilot test
To examine the applicability of the preliminary tool, a pilot test

was conducted with seven clinical nurses who raised preschool-
aged children to assess the time required to complete the survey,
item comprehension, and item length. It took an average of 9 mi-
nutes to complete the survey, and none of the items were consid-
ered difficult to understand or too long.



Literature review 
• The burden of parenting due to job stress 

and physical fatigue

• Parenting anxiety and guilt due to 
alternative care

• Conflict due to balance between 
parenting and working

• Social awareness of the mother role

Focus Group Interview 
• The burden of parenting due to work shift 

and a less flexible work environment

• Anxiety caused by exposure to work 
environment on patient care and 
infectious diseases

• Others' awareness of the nurse job

Initial items of PSSCN (41 items)

personal 
dimensions (23 items)

environmental 
dimensions (18 items)

• psychological 
burden (11 items)

• anxiety and guilt     
(4 items)

• physical and 
mental fatigue     
(8 items)

• work shift (8 items)

• work environment      
(4 items)

• awareness of 
others’ judgment 
(6 items)

Figure 1. Derivation of preliminary items.
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Step 2: Instrument validation

Participants
Nurses who worked in general hospitals in two regions and

were mothers of preschool-aged children were enrolled to test the
validity and reliability of the instrument. The inclusion criteria
were (1) female clinical nurses whowork in a hospital, (2) parent of
a preschool-aged child, and (3) informed consent to participate in
the study. The exclusion criteria were: (1) parent of twins, (2)
nurses not involved in direct patient care, and (3) single mothers. In
consideration of the minimum sample size of 150 for factor analysis
and a 10% withdrawal rate, a total of 165 questionnaires were
distributed, and 161 were retrieved. After excluding questionnaires
unsuitable for analysis because of missing responses, 157 partici-
pants were included in the final sample. This satisfied the mini-
mum required sample size of 150 for factor analysis [19,20].
Data collection
First, after explaining the purpose and procedure of this study to

the relevant institutions, data were collected between November
1 and 30, 2019, from four general hospitals in two regions of South
Korea that approved the collection. Recruitment announcements
were posted in the nurse education rooms in the four general
hospitals. Second, participants who wished to participate in this
study were checked for the inclusion criteria. The purpose, pro-
cedure, and method of the study were explained, and sufficient
understanding was confirmed.

If there was a willingness to participate voluntarily, a ques-
tionnaire was conducted after obtaining written consent.
Instruments
The questionnaire consisted of nine items for demographic

characteristics, 39 items developed in this study, and 11 items of the
PSS developed by Kim and Kang [11] and modified by the Korea
Institute of Child Care and Education (KICCE; 2015) to test the cri-
terion validity. Cronbach’s a for the KICCE version of the PSSwas .82
in this study.
Data analyses

The data collected to test the reliability and validity of the in-
strument were analyzed using SPSS 21.0 (IBM. Corp., Armonk, NY,
USA). Participants' demographics were summarized using
descriptive statistics and frequency analysis. To evaluate construct
validity, first, item analysis was performed using correlation co-
efficients, and second, exploratory factor analysis (EFA) was con-
ducted using maximum likelihood estimation and oblique rotation.
Oblique rotationdwhich is more robust than orthogonal rotation
and promax rotation and is the most common rotation method-
dwas used [21]. Kappa, which refers to the level of permitted
correlation between factors, was set to 4 [22]. Third, the convergent
and discriminant validity of the final instrument was tested using
the multitrait-multimethod matrix, which examines the correla-
tions of each item, both with their respective factors and the
remaining factors. Fourth, criterion validity was tested based on the
correlation between the finalized instrument and the KICCE version
of the PSS. Finally, the reliability of each factor and the overall in-
strument were assessed using Cronbach’s a.
Results

Sample characteristics

Themean age of the participants was 36.19 ± 3.36 years, and the
mean length of their clinical career was 13.64 ± 3.14 years.
Regarding job positions, 44.0% were staff nurses, 48.4% were charge
nurses, and 7.6% were head nurses. The most common type of work
shift was the 8-hour rotating shift (53.5%), followed by full-time
(28.0%), mixed (9.6%), and 12-hour rotating shift (8.9%). In terms
of education, 5.1% had an associate degree, 69.4% had a bachelor's
degree, and 25.5% had a master's degree or higher. The majority of
the participants (73.2%) had one preschool-aged child, whereas
24.2% had two, and 2.6% had three or more. Most of the participants
(89.8%) lived with their children, and 94.9% used a childcare facility.
While 64.3% were dissatisfied with their spousal support, 26.1%
were satisfied (Table 1).



Table 1 Sample Characteristics (N ¼ 157).

Characteristics Categories n % Mean SD Range

Age (years) �29 6 3.8
30e39 123 78.4
�40 28 17.8
Total 36.19 3.36 28.00-43.00

Career (years) >10 21 13.4
10e15 82 52.2
<15 54 34.4
Total 13.64 3.14 5.00-20.67

Job position Staff nurse 69 44.0
Charge nurse 76 48.4
Head nurse 12 7.6

Work shift Rotating 8-hour shift 84 53.5
Rotating 12-hour shift 14 8.9
Mixed 15 9.6
Full-time 44 28.0

Education level Associate degree 8 5.1
Bachelor's degree 109 69.4
Master's degree or higher 40 25.5

Number of preschool-aged
children

1 115 73.2
2 38 24.2
�3 4 2.6

Living with child Yes 141 89.8
No 16 10.2

Use childcare facility Yes 149 94.9
No 8 5.1

Satisfaction with spousal
support

Very satisfied 3 1.9
Satisfied 41 26.1
Dissatisfied 101 64.3
Very dissatisfied 12 7.7

Note. SD ¼ standard deviation.
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Construct validity: item analysis

First, the skewness and kurtosis of each item were examined to
determine the normality of the collected data. The skewness values
ranged from �1.09 to 0.40, and kurtosis values ranged from �1.04
to 1.35. As the absolute value of skewness and kurtosis did
not exceed 3 and 10, respectively, the assumption of normality was
met [23].

Next, to examine the contribution of each item, the correlations
of each of the 39 itemswith the overall items were examined. Items
29 and 35 had a correlation coefficient below .30 and were thus
deleted for having low discriminatory power [24]; the correlation
coefficients for the remaining 37 items with the overall items
ranged from .30 to .70 (Table 2).

Construct validity: EFA

To determine whether the 37 items selected through item
analysis were suitable for EFA, the KaisereMeyereOlkin statistic
was calculated, and Bartlett's test of sphericity was performed. The
KaisereMeyereOlkin value was .66, and c2 in the test of sphericity
was 4011.90 (df ¼ 666, p < .001), based on which the data were
determined to be suitable for EFA [25].

In the first round of EFA, factors with an eigenvalue of 1 or
higher were extracted, and to determine the number of factors, the
4- and 10-factor models on the scree plot were considered.
Although at least three items are required for a single factor [26,27],
the 10-factor model contained factors that only consisted of two
items; thus, 10 factors were considered excessive. Thus, in the
second round of EFA, the number of factors was set to four. Items
were extracted based on the following criteria: communality of .3
or higher, factor loading of .30 or higher, and a difference of factor
loading between factors of .20 or higher [24]; the reference values
were taken from the rotated pattern matrix. Twelve items were
considered for deletion in the second round, three items were
considered for deletion in the third round, and three were
considered for deletion items in the fourth round, as they did not
meet the criteria; they were finally deleted based on the judgment
that they lacked distinctive characteristics. In the fifth round of EFA,
19 items in four factors were considered as final. Factor 1 had an
eigenvalue of 3.28, explanatory power of 17.3%, and the factor
loadings of the six items included were .63 or higher. Factor 2 had
an eigenvalue of 2.61, explanatory power of 13.7%, and the factor
loadings of the five items included were .62 or higher. Factor 3 had
an eigenvalue of 2.95, explanatory power of 15.6%, and the factor
loadings of the five items included were .60 or higher. Factor 4 had
an eigenvalue of 1.90, explanatory power of 10.0%, and the factor
loadings of the three items included were .66 or higher. The cu-
mulative explanatory power of the four factors was 56.6% (Tables 2
and 3).
Convergent and discriminant validity

The multitrait-multimethod matrix showed that the correlation
coefficients of the 19 items with their respective factors all excee-
ded .40, with a range of .64e.87, showing a scaling success rate of
100% for convergent validity. Furthermore, the correlation co-
efficients of each itemwith other factors ranged from -.06 to .46. As
each item correlated to a lesser extent with other factors than their
respective factors, discriminant validity was established [28]
(Table 3).
External construct validity

The Pearson correlation coefficient for the relationship between
the PSS for clinical nurses developed in this study and the KICCE
version of the PSS was significant at .36 (p < .001). The correlations
of each of the four factors of the developed scale with the PSS were
also significant at .19e.31 (Table 4).



Table 2 Analysis of Item Appropriateness for the 19 Items and Four Factors of the Parenting Stress Scale for Clinical Nurses (N ¼ 157).

Factor/item Mean ± SD Item and total correlation Communality Factor loading

Psychological burden
8. There are times when I feel like my child is falling behind other kids because I

am a working mother.
2.52 ± 0.77 .57** .54 0.74

5. I feel sorry for my child for being left out because I can't actively meet with
other mothers.

2.76 ± 0.74 .53** .61 0.74

3. It's so overwhelming to keep up with the massive parenting information
because I am a working mother.

3.08 ± 0.66 .46** .50 0.73

4. I feel anxious for not having any channels or social parties to obtain parenting
information from because I work.

2.90 ± 0.70 .51** .50 0.71

9. I can't properly discipline my child because I work. 2.54 ± 0.69 .57** .47 0.64
1. I am not confident whether I can be a good mother while working. 2.60 ± 0.70 .56** .47 0.63
Physical and mental fatigue
14. I have inadvertently let outmy frustration or gottenmadwhile taking care of

my child.
3.29 ± 0.64 .56** .67 0.74

18. I'm so exhausted when my child clings only onto me. 3.18 ± 0.63 .31** .46 0.72
16. I have felt annoyed when my child wanted me to play with him/her. 2.95 ± 0.71 .53** .59 0.72
30. I feel burdened because the stress I get from patients and colleagues at the

hospital affects my parenting.
2.80 ± 0.76 .45** .46 0.62

21. I'm so burned out at work that taking care of my child at home becomes
troublesome.

2.73 ± 0.67 .47** .41 0.62

Work shift
25. I feel sorry because I can't be with my child when he/she goes to bed or

wakes up due to my shift work.
3.01 ± 0.86 .50** .83 0.86

26. I feel sorry because I can't spend enough time with my child due to shift
work and weekend shifts.

3.10 ± 0.77 .51** .69 0.83

27. I am worried that the irregular lifestyle due to my shift work will harm my
child's health.

2.62 ± 0.84 .70** .71 0.74

23. I feel sorry because my child's life became irregular due to my shift work. 2.92 ± 0.86 .54** .52 0.65
28. I feel sorry for my colleagues because I often request my work schedule to fit

around my child's schedule.
2.45 ± 0.92 .36** .45 0.60

Work environment
32. I have been worried about infecting my child when I come home after

providing care for a patient with an infectious disease.
3.36 ± 0.66 .41** .70 0.84

33. I amworried that my child will be unfairly treated for having a nurse mother
when epidemics break out (e.g., MERS, SARS). (Example: Child gets rejected at
daycare because he/she is considered a potential source of infection).

3.45 ± 0.68 .30** .55 0.77

34. I amworried that the toxic substances I encounter at the hospital (e.g., drugs,
disinfectants) will be passed on to my child.

3.15 ± 0.72 .52** .63 0.66

Note. SD ¼ standard deviation.
**p < .01.

Table 3 Convergent and Discriminant Validity (N ¼ 157).

Item no. Factors Total

Factor 1: psychological
burden

Factor 2: physical and
mental fatigue

Factor 3: work shift Factor 4: work
environment

8 .77 .17 .23 .12
5 .81 .26 .12 .24
3 .73 .03 .07 .10
4 .79 .15 .17 .16
9 .75 .20 .28 .21
1 .74 .24 .28 .17
14 .26 .80 .39 .16
18 .06 .72 .07 .11
16 .28 .80 .21 .26
30 .06 .74 .29 .14
21 .23 .75 .19 .15
25 -.01 .36 .84 .38
26 .13 .26 .83 .32
27 .35 .28 .86 .42
23 .20 .37 .78 .28
28 .30 -.06 .64 .03
32 .23 .19 .23 .87
33 .16 .05 .22 .84
34 .18 .30 .46 .85
Number of items 6 5 5 3 19
Eigenvalue 3.28 2.61 2.95 1.90 -
Explanatory power 17.3 13.7 15.6 10.0 56.5
Cronbach's a .86 .82 .84 .81 .86
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Table 4 Correlation Coefficients Between Factors (N ¼ 157).

Measures PSS by KICCE PSSCN total Factor 1 Factor 2 Factor 3 Factor 4

PSS by KICCE 1
PSSCN total .36** 1
Factor 1: psychological burden .31** .69** 1
Factor 2: physical and mental fatigue .26** .64** .23** 1
Factor 3: work shift .19* .75** .25** .30** 1
Factor 4: work environment .22** .57** .22** .22** .36** 1

Note. KICCE ¼ Korean Institute of Child Care and Education; PSS ¼ Parenting Stress Scale; PSSCN ¼ Parenting Stress Scale of Clinical Nurse.
*p < .05; **p < .01.
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Reliability

The reliability of the instrument was evaluated using the
Cronbach’s a coefficient, which measures internal consistency.
Cronbach’s a for the final instrument was .86. Internal consistency
was thus established with a value of Cronbach’s a of .86 for Factor 1,
.82 for Factor 2, .84 for Factor 3, and .81 for Factor 4 [29] (Table 3).

Finalization of the instrument

The PSS for clinical nurses finally contained 19 items categorized
in four factors: six items for Factor 1 “psychological burden,” five
items for Factor 2 “physical and mental fatigue,” five items for
Factor 3 “work shift,” and three items for Factor 4 “work environ-
ment.” Each item is rated on a 4-point Likert scale: 1 (strongly
disagree), 2 (disagree), 3 (agree), and 4 (strongly agree). As the
instrument has different number of items for each factor, the mean
score for each factor is calculated to allocate scores evenly across
factors. The total score ranges from 4 to 16, with a higher score
indicating a higher level of parenting stress among clinical nurses
(Appendix A).

Discussion

This is the first study to develop and validate an instrument for
assessing parenting stress in nurses raising preschool-aged chil-
dren. The following four factors in two dimensions were extracted
through validity testing: Factor 1 “psychological burden” and Factor
2 “physical fatigue” in the personal dimension and Factor 3 “work
shift” and Factor 4 “work environment” in environmental. Some
items in the preliminary factors “anxiety and guilt” and “awareness
of others’ judgment” were deleted. The percentage of variance
explained was similar across factors: 17.3% by Factor 1, 13.7% by
Factor 2, 15.6% by Factor 3, and 10.0% by Factor 4.

Factor 1, “psychological burden,” represents the burden of
raising a child while working as a clinical nurse. Most instruments
used in previous studies also include items about psychological
burden in their measurement of parenting stress. In the one
developed by Kim and Kang [11], daily stress, burden and distress of
parenting role, and guilt for relying on other care providers all fall
under the psychological burden; the instrument developed by
Abidin [12] also includes psychological burden using a domain
named “parents’ pain.” In the previous study of clinical nurses who
are mothers of preschool-aged children, daily stress and psycho-
logical burdens accounted for a high proportion of parenting stress
[9]. According to the 2019 Survey About Parenting Policies for
Establishing a Happy Parenting Culture conducted by the KICCE
[30], the mean distribution of parenting roles for mothers and fa-
thers was 7.0 and 3.0 out of 10, respectively, which shows that
mothers still have a heavy psychological burden from parenting in
Korean society.
Factor 2, “physical and mental fatigue,” consists of items
measuring physical fatigue caused by parenting and the extent to
which the burden of potential emergencies and burnout caused by
stress with patients and coworkers may lead to parenting stress. It
is in line with the report that emotional and physical exhaustion,
apathy, helplessness, and desensitization to patients and families
are central constructs related to compassion fatigue in nurses [31].
Nursing requires intense concentration to care for patients, long
working hours, and inevitable emergencies and irregularity, which
ultimately generates workefamily conflicts [32]. In addition, female
nurses have higher workefamily conflicts than male nurses [33,34]
and differ in psychological health conditions [34]. The factor of
physical and mental fatigue as parenting stress of clinical nurses
who are mothers of preschool-aged children can be considered
reasonable.

Factor 3, “work shift,” encompasses nurses’ concerns regarding
their inability to take care of children because of rotating shift work
and weekend shifts and having a harmful influence on their chil-
dren as a result of an irregular living environment. It showed
similar results to a previous study in which married rotating shift
nurses had higher lifeework conflict than nonshift nurses [35].
Japan has implemented various forms of work shifts, including day
work without night overtimes, nighttime-only shifts, flex time
(flexibility regarding when to start and finish work), and work
sharing (multiple workers taking charge of one position) [1]. Such
systems with various forms of work shifts are lacking in Korea, as
Korean policies mainly focus onwomen in full-time jobs or working
standard hours, highlighting the requirement to implement alter-
native shift forms for rotating shift workers.

Factor 4, “work environment,” represents concerns about
transmitting infectious diseases and epidemics that are present in
the hospital to their children or harming them in some way, which
is consistent with previous reports that mothers are more stressed
about being exposed to uncontrolled infections [36]. Nurses who
went through the Middle East Respiratory Syndrome outbreak in
Korea in 2015 experienced firsthand the risk of infecting them-
selves, colleagues, and families and expressed concerns about the
threat of contagious illnesses [37]. This factor includes items spe-
cifically tailored to the nursing profession that are not present in
existing tools.

In our study, the correlation between our instrument and the
KICCE version of the PSS, to test the criterion validity, was .36. The
correlations of the “work shift” (.19) and “work environment” (.22)
factors were relatively low. It can be considered to reflect the nature
of the nursing profession, which involves special work shifts, such
as rotating shifts, holiday shifts, and on-call shifts as well as special
tasks such as providing care to patients with communicable
diseases.

From the preliminary items, items in the “anxiety and guilt” and
“awareness of others' judgment” factors were deleted. First, the
items in the anxiety and guilt factor weremodified based on the tool
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developed by Kim and Kang [11], and the factor encompasses items
pertaining to anxiety caused by surrogate parenting and feeling
sorry for the child. In the past, parents had high levels of parenting
stress because of anxiety and guilt for relying on surrogate parenting
[11]. In recent years, parents use childcare facilities regardless of the
mother's employment status [38], andparenting guilt does not differ
according to the mother's employment status [39]. Hence, it seems
that anxiety and guilt because of surrogate parenting is not unique to
working mothers. Furthermore, guilt felt by working mothers was
reported to be associatedwith the social perception and role conflict
in which heavier responsibilities are imposed upon women [40],
which may explain why the “awareness of others' judgment” factor
that reflects a social perception demanding more sacrifice and re-
sponsibility from mothers was deleted along with the “anxiety and
guilt” factor. Therefore, this instrument is significant as a measure of
parenting stress that reflects modern trends, and additional studies
are required regarding this matter.

The PSS for clinical nurses has a different number of items for
each factor; thus, the mean score for each factor was calculated to
ensure that the total score does not heavily rely on any one of the
factors, instead reflecting all concepts of parenting stress identified
in the instrument development stage. Furthermore, this enables
comparisons of scores by factors to determine which aspect of
parenting stress is high. The mean parenting stress among clinical
nurses was 11.86 ± 1.55 in our study, and by factors, the mean
scores were 2.73 ± 0.54 for “psychological burden,” 2.99 ± 0.52 for
“physical and mental fatigue,” 2.82 ± 0.66 for “work shift,” and
3.32 ± 0.59 for “work environment.” The score for the “work
environment” factor of parenting stress was the highest, and
parenting stress on the environmental dimension was higher than
personal. These results are in line with the previous finding that
parenting stress among clinical nurses is related to shift work and
work environment [5,7]. Although the instruments that have been
used in the past to measure nurses’ parenting stress have focused
on personal dimensions, such as psychological burden and guilt,
the PSS for clinical nurses developed in this study will enable more
in-depth research on parenting stress among clinical nurses.

There are some limitations to this study. First, the study findings
might not be generalized to all clinical nurses who are mothers of
preschool-aged children, as this study only included nurses from
general hospitals in two regions of Korea. Second, the analysis could
not consider child-related factors, such as character and tempera-
ment. Third, the sample sizewas relatively small to implement pilot
tests. Fourth, a testeretest correlation could not be additionally
confirmed in reliability verification. Finally, confirmatory factor
analysis was not performed for the instrument developed in this
study. Therefore, it is necessary to repeat studies with more diverse
and large populations. Further studies to confirm the factor struc-
ture are also required.

Despite these limitations, the validated instrument presented in
this study can be used to measure parenting stress among nurses
raising preschool-aged children to devise specific interventions for
this population to lower their parenting stress level. Moreover, this
instrument can provide an opportunity to lay a foundation for
making relevant policies for this population.

Conclusions

This study aimed to develop and validate an instrument for
measuring the parenting stress of clinical nurses who are mothers
of preschool-aged children, which considers work shifts and job-
specific characteristics. First, the instrument was developed
through literature review, in-depth interviews, and content validity
testing, and the items were finalized by testing their construct
validity, convergent and discriminant validity, criterion validity,
and reliability. Finally, the PSS for clinical nurses contained 19 items
in four factors: “psychological burden,” “physical and mental fa-
tigue,” “work shift,” and “work environment.” Each item is rated on
a 4-point Likert scale from “strongly disagree” (1) to “strongly
agree” (4), with a higher mean score for each factor indicating a
higher level of parenting stress among clinical nurses. The PSS for
clinical nurses developed in this study can be beneficial for
assessing the level of parenting stress among clinical nurses who
raise preschool-aged children, considering different aspects of
stress. By studying factors of parenting stress, interventions can be
designed to lower it in this population. Based on our findings,
hospital managers will be able to lay a foundation for solving
problems related to clinical nurse staffing and career disruption by
developing efficient strategies for managing parenting stress
among clinical nurses who raise preschool-aged children.
Relevance for clinical practice

In Korea, many nurses raising preschool-aged children choose to
quit their jobs. It decreases the quality of patient care and generates
problems for hospitals' personnel management. This situation may
be related to nurses' parenting stress. The instrument developed in
this study will be easy to use at clinical sites and beneficial for
assessing the level of clinical nurses' parenting stress considering
its different aspects. In addition, the scale can provide a foundation
to design efficient strategies for managing parenting stress among
clinical nurses and tackle problems related to clinical nurse staffing
and career disruption. In particular, active support and in-
terventions by hospitals, nursing associations, and the state are
required to reduce stress by identifying which aspects of nurses’
lives are stressful.
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Purpose: We examined the self-care experiences of adolescents with spinal muscle atrophy (SMA) and
their perceptions of the interactions between their body and the environment.
Methods: We interviewed ten adolescents with SMA aged 13e18 years regarding personal care practices.
Purposive sampling was conducted in two medical centers in northern Taiwan. Data were analyzed using
the Giorgi analysis method.
Results: Four constitutions were identified: (1) limited space for independent development, (2) multiple
reconstructions of self-image to improve physical ability, (3) self-care of disease, and (4) developing
activity styles to accommodate social culture.
Conclusion: The self-care lived experiences of patients reflect dynamic changes in the body and envi-
ronment. Self-existence was exhibited by adjustment, practice, and creativity of physical activity to
integrate into society. Nursing staff should understand the self-care experiences and needs of adolescents
with SMA to develop a database of self-care skills. This study recommended that nursing staff improve
their ability to guide patients in taking care of themselves by developing body awareness self-care
courses and individual care plans in response to various stages of disability to help patients delay
deterioration, realize their physical potential, and promote independence and social development.
© 2021 Korean Society of Nursing Science. Published by Elsevier BV. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Spinal muscular atrophy (SMA) is an autosomal recessive
neuromuscular disorder. Although rare, it has an extremely high
mortality rate among infants. This systematic review estimates the
incidence to be 1 case per 11,000 live births [1], with approximately
30 newborn babies suffering from this disease annually in Taiwan
[2]. SMA can be classified into four types. The onset of Type I SMA is
usually before 6 months of age. Patients cannot sit or control their
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head and most die of respiratory tract infections before the age of
two. The onset of Type II SMA is generally between 6 and 18months
after birth, leaving patients unable to stand or walk. Patients with
this type of SMA usually die of pulmonary infection in adolescence,
while survivors mostly suffer from scoliosis due to persistent
muscle weakness, which can affect lung function and cause dys-
pnea, thus requiring supportive respiratory therapy to maintain
life. In Type III SMA, symptoms usually appear 18 months after
birth; with this type of SMA, patients experience proximal muscle
weakness on the contralateral limb. They can walk, but not far, and
some patients require a wheelchair. Finally, patients with Type IV
SMA usually only experience muscle weakness in old age [3,4].
Medicine can alleviate the symptoms of SMA and prolong in-
dividuals’ life spans. However, the complex disease can cause
numerous complications that further challenge children with SMA
and their parents with care needs, lowering their quality of life
[5,6]. Studies in Taiwan covering the past decade suggest that
repeat emergency room visits and hospitalization rates among
evier BV. This is an open access article under the CC BY-NC-ND license (http://

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://orcid.org/0000-0002-5546-1467
https://orcid.org/0000-0002-2146-6040
https://orcid.org/0000-0002-6923-9138
https://orcid.org/0000-0002-6923-9138
https://orcid.org/0000-0001-8228-5879
https://orcid.org/0000-0002-3116-3828
mailto:bhyang@mail.cgust.edu.tw
mailto:chiaying928@yahoo.com
mailto:wcweng@ntu.edu.tw
mailto:kwlo@mail.cgust.edu.tw
mailto:ysli@gw.cgust.edu.tw
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anr.2021.07.002&domain=pdf
www.sciencedirect.com/science/journal/19761317
http://www.asian-nursingresearch.com
https://doi.org/10.1016/j.anr.2021.07.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.anr.2021.07.002
https://doi.org/10.1016/j.anr.2021.07.002


B.-H. Yang et al. / Asian Nursing Research 15 (2021) 231e238232
children with neuromuscular genetic diseases are as high as 56.8%
and 55.6%, respectively [7]. Orem [8] believes that self-care can help
individuals make appropriate, reliable, and effective adjustments to
maintain their life, health, happiness, and well-being according to
factors influencing their development and living environment.
Therefore, if children with SMA can learn self-care activities (e.g.,
symptom monitoring), their health deterioration may be slowed.
Engaging patients in their own self-care can positively impact their
physical health, reduce the number of emergency room visits, and
improve the quality of life [6,9]. However, there are few articles
from 1984 to 2020 on self-care of children with SMA; any discus-
sion on the phenomenon is still obscure. Some studies indicate that
children with SMA can manage their symptoms and life, such as
resting at appropriate times, eating nutritious food, keeping warm
in cold weather, or using aids to complete activities [9e12]. Others,
however, assert that children with SMA show poor self-care ability,
and patients with SMA types I, II, or III are often less able to perform
daily self-care activities, such as dressing, bathing, and moving,
when they are more physically paralyzed due to the disease [13,14].
Hence, it is necessary to further explore the self-care experience of
children with SMA.

Rivi�ere [15] proved that although children with SMA do not
experience sports such as healthy children, they could still achieve
space cognition skills during a manual search for hidden objects.
They believed that children with SMA could develop their own
alternative methods to acquire the ability to perform spatial ac-
tivities in normal spaces. This also highlights that children can
perform self-care behaviors to break through the limitations of
their activities. At present, most documents in Taiwan describe
difficulties due to their physical defects in the life of patients with
SMA. Yang and Li [16] reported on one school-aged patient's anger
and frustration at her peers' rejection because of her physical
disability. Hsu [17] found that in addition to being unable to walk,
adolescents with SMA also experienced deterioration in their hand
muscle strength, making home, school, and self-care activities
more challenging for some and impossible for others. They can
participate in activities, which are mostly static activities. Interac-
tion with peers is usually good, but peers cannot play with them
outdoors as it is difficult for them to go out alone. Some studies
have also pointed out that adolescents with SMA need to use
wheelchairs or hand aids to help them integrate into school life
[18,19]. Merleau-Ponty [20] believes that an individual's behavior is
expressed through body intentionality and presented in physical
activities. Thus, this theory can help us reflect on our experience
from another transcendent perspective.

However, few Taiwanese studies have reflected on the self-care
experiences of adolescents with SMA from the Merleau-Ponty's
theoretical point of view. For other diseases, significant literature
on patients' body response process and self-care behavior produced
from their experience of illness and treatment exists. Such studies
found that patients have the following response processes and self-
care behaviors: perception of physical changes, understanding of
physical changes, gradual self-integration of body space and self-
rehabilitation ability, regaining control, and self-management of
the body [21,22]. As for social participation, Bjorbaekmo and
Engelsrud [23] illustrated that children with heart disease can
judge the limitations of their physical endurance and use self-care
strategies suitable for their conditions to participate in peer activ-
ities. Although the earlier mentioned studies are a reference for
children's self-care, each disease has its own particularity. There-
fore, because patients with SMA are characterized by persistent and
irreversible physical degeneration and often alternate between life
balance and imbalance, it is necessary to explore in depth how they
should respond and adjust their bodies to start the self-care process
based on their own perspective.

Methods

Study design

This study investigated the self-care experiences of adolescents
with SMA using the Husserl phenomenological method. This
method can help the researchers obtain evidence regarding the
essence of the self-care experience in the interaction between the
body and the environment based on the subjective data of ado-
lescents with SMA [24]. In addition, this method also helps re-
searchers reflect on the intersubjective relationship between the
participants and othersdby uncovering the visible and invisible
phenomena in the shared world of intersubjectivity, it reveals the
full picture of the self-care phenomenon [24].

Setting and sample

Purposive sampling was used to select participants from two
medical centers in Taiwan. The selection criteria were as follows:
aged 13e18 years, an established diagnosis of SMA, located in
northern Taoyuan County, and no language barriers. The patients
and their guardians were asked to sign a research consent form. Ten
adolescents participated in this study and completed it.

Ethical considerations

The study was approved by the Ethics Committee of the
Institutional Review Board of a medical foundation (Approval no.
201411027RIND). Before the interview, the research process was
explained to all the participants and their guardians, both orally
and in the written form. The interviews were conducted after all
the participants and their guardians completed the written
informed consent forms. Measures to promote participant safety
included ensuring confidentiality and informing participants of
any physical discomfort or emotional risks that might result from
participation in this study. In addition, during the study, the
researchers paid attention to patients’ needs. For example, when
a patient reported that he wanted to change his clothes during
an interview, the researcher paused the interview and waited
until the patient felt comfortable before continuing with the
interview.

Data collection

Data were collected through in-depth interviews. Phenome-
nology emphasizes grasping truth and attempting to describe
“phenomena.” In this study, the researcher collected data on lived
experiences of self-care in theworld where the body is presented in
the way it is presented. The data were collected from April 09, 2015
to April 08, 2016. The interviews focused on experiences related to
adolescents’ physical condition and activities. The participants
were asked about their physical condition; what the changes in
their daily activities they had; what kinds of physical discomfort
they had; what experiences they had in taking care of themselves
when they were sick; what games they played; what activities they
liked; what they did at school, at home, during leisure time, and
indoors or outdoors; what they thought of these activities; and how
they took care of their bodies during these activities. Therefore,
research was held at places convenient for participants, where they
could freely express themselves. As such, 9 participants were



Table 1 Characteristics of Adolescents With Spinal Muscular Atrophy (N ¼ 10).

ID Age (years) Gender Type of SMA Sibling order

A 16 Men Type II 1
B 18 Men Type III 1
C 15 Men Type II 1
D 17 Men Type II 2
E 18 Women Type II 3
F 15 Men Type III 1
G 16 Women Type II 2
H 14 Women Type II 1
I 13 Men Type III Single
J 14 Women Type II 2

Note. SMA ¼ spinal muscular atrophy.
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interviewed at home, while one participant was interviewed in a
quiet part of a restaurant. Before each interview, participants were
contacted. The researcher explained the purpose of the interview to
the participants and assured them of the confidentiality and
integrity of the data. The interview was recorded, and important
verbal and nonverbal behaviors were also documented with field
notes. In addition, important verbal and nonverbal behaviors were
documented with field notes. During the interview, the researcher
asked for clarifications of unclear details. On average, each partic-
ipant was interviewed twice. Each interview took about one to
three hours. When the data of the tenth subject were collected,
data analysis showed that the data were completely saturated, and
data collection stopped.

Data analysis

Data analysis was based on the Giorgi analysis method that fo-
cuses on a verbatim draft of the interview and is supplemented by
interviewnotes. Giorgi'smethod involves four steps. First, to gain an
overview of the data, this study followed the principle of phenom-
enological reduction; the contents of the interviews were read
repeatedly to fully understand the patients' self-care lived experi-
ences. Second, to determine the meaning units in the data, the first
author reread the interview records to determine units of meaning
close to theparticipants' lived experience, touncover themeaningof
unit descriptions, and to determine all relevant phenomena. Third,
to interpret participants' natural attitudes as phenomenological
sensitive expressions, the authors reviewed the data and classified
and generalized the units of meaning to form constitutions and
subconstitutions. After continuous discussions with the research
team, the first author revised the constitutions and gave a repre-
sentative example to describe, examine, and explain the constitu-
tions using the language of the participant and to confirm that all
data were consistent. During data analysis, to improve the sensi-
tivity of interpretations of the interview data, researchers reviewed
existing literature related to the constitutions constructed. This was
repeated until the participants' language was congruent with the
meaning of the unit, and the information was mainly based on the
views of the participants. The authors consolidated the data and
translated the daily life descriptions of the participants into pro-
fessional terms, making all data and terminology consistent.
Consolidation of data into universal termswas especially important
in reporting to academic groups and presenting the basic structure
of the lived experiences of participants. The final step was synthe-
sizing all units of meaning into a consistent statement to provide a
general description of the lived experiences of patients and form the
essential structure of this phenomenon [25].

The trustworthiness of this study was maintained by adhering
to Guba and Lincoln [26] principles of credibility, dependability,
transferability, and confirmability. To enhance credibility, use the
strategy of long-lasting engagement in the research field with
participants. After establishing a relationship with the participants,
observe the participation and understand the data to obtain rich
data and build trust. To allow for transferability, the researchers
provided detailed descriptions, not just the behavior and
experiences but their context as well, so that healthcare pro-
fessionals could understand patient self-care management.
Regarding dependability, the interview content was verified with
peers, and the analyzed data were reviewed to ensure data con-
sistency. Finally, to improve the research's confirmation, the find-
ings were discussed with the research team. The explanation is not
based on the researcher's point of view but on the participants' data
to maintain the neutrality of the data. The researcher retained the
complete interview data and supporting documents to provide
important evidence for future reviews during the analysis process.
Results

Among the ten adolescents, there were six boys and four girls
(age range: 13-18 years). Nine participants were unable to walk but
continued to go to school. Most of themwere the eldest children in
their families, but one was the only child (Table 1).

The lived experiences of self-care as felt by the patients in
their body are intertwined with the world through several con-
structs, such as limited space for independent development,
multiple reconstructions of self-image to improve physical abil-
ity, self-care of disease, and developing activity styles to accom-
modate social culture (Table 2). For all subconstitutions, sensing
body changes to regionalize body boundaries and coordinating
the rhythm of the living body were the most reported self-care
behaviors by patients (Table 2). Table 3 is an example that
demonstrates how the Giorgi method can be applied to transcript
analysis.

Constitution 1: limited space for independent development

Patients assumed that the disorder had branded their body; this
was often demonstrated when their bodies could not be exposed to
life or social culture. When their condition worsened, they were
usually shocked and nervously told their family that they could not
control their bodies. As they grew older, their conditions critically
deteriorated, and they often felt embarrassed at being unable to
perform developmental tasks or socialize with their peers.

Embarrassment caused by disability and the need for assistance

Participants reported that it was impossible to predict where the
disorder will affect their bodies. They experienced physical dete-
rioration usually unaccompanied by pain. As such, they commonly
discovered their disease when they lost the ability to participate in
life activities. They felt that their disability limited their space for
activity. However, the disease gradually eroded their ability to take
care of themselves, and they often needed assistance, which made
them feel very embarrassed, especially in front of their peers.

E: “I do not like it when other people feed me at school because
many of my classmates are there. I get embarrassed. I feel that it
does not matter; it is just a meal. We always need someone to
help us, but I feel that no one will like me because there are
always adults around.”

Dependency on others for daily life

Patients felt that they needed to wait for the help of others
before they could participate in activities. As they grew, they
became more incapacitated, making them impatient as they had to
wait longer for the help of others. Some participants mentioned



B.-H. Yang et al. / Asian Nursing Research 15 (2021) 231e238234
that they found thatmore of the things they used to be able to do on
their own now required others’ help, making them feel like they
were losing more independence every year.

F: “After I could not walk, it was not convenient to go down-
stairs. I try not to go out. If I want to buy something, I will askmy
brother or sister to buy it for me.”

Constitution 2: multiple reconstructions of self-image to improve
physical ability

The disorder caused the patients’ bodies to change
frequently. When changes occurred, they would test whether
their bodies were experiencing a temporary disability or per-
manent deterioration. They thought that the boundaries of the
body were clear and that they could protect themselves from
injury during activities. After sensory integration, they read-
justed their concept of physical ability. They wanted to develop
new behaviors as they grew up. Therefore, they tested and
actively trained themselves to perform new physical activities
and seek new abilities.

Sensing body changes to regionalize body boundaries

Participants expressed that changes in the shape and function of
their bodies often affected their lives. In particular, changes to in-
ternal body structure were difficult to recognize from appearance.
They needed to be aware of physical or life changes and accepted
the changes to set a new range of activities to avoid the crisis of life
imbalance. The following were the most common changes:
inability to move sideward, inability to sit upright or to raise the
head, slowed down writing, and inability to support their hands.
Participants believed that being alert to physical changes would
prevent the risk of injury during activity.

H: “Once, I took a shower, sat in a low chair, then felt pain in my
abdomen. I felt a lump under the liver, but later I found out that
it was a kidney.”

Patients felt that they were sensitive to changes in body
strength, which is often used in daily living.

A: “I found that my body had no energy, so I thought about what
happened to me. It was my shampoo. It seems that there is a
certain ingredient that caused me to temporarily lose strength
after washing.”

Coordinating the rhythm of the living body

To complete daily routines independently, participants
described the use of certain body parts to help other parts maintain
and expand/increase their physical abilities. They used strong
hands to help weak hands or feet to move or take things. They
would lower their heads so their hands could comb their hair, clean
their faces, or eat. They did not rely on others for activities that they
thought they could perform.

J: “My hair is difficult to comb, and it hurts mewhen others help
me comb it. I do not raise my hands high; instead, I lower my
head so that my hands can comb my curly hair.”

Some participants changed their body positions or internal
forces to coordinate body movements. They would move their
hands from vertically or horizontally to change positions. When
sitting in a wheelchair, they would tilt their upper body to one side
to relieve the parts of the lower body that experienced pressure for
long periods.

C: “My left hand has almost no strength. When I am in bed, my
left hand will first rest on my head. If my shoulders are sore, I
will forcemy hands to slide down. If I want to move, I then shake
my hands out horizontally.”

Actively training one's body

Participants expressed difficulty in making time for rehabili-
tation since they were going to school. They would value the
strength training of the hands and would require themselves to
complete activities of daily living, such as turning over, cleaning
the body, and pouring water, to train their ability. They would also
take dumbbells or heavy objects to train their hand strength,
increasing the weight of items to improve their physical strength.
They also used video games to train their fingers to be flexible. In
foot training, some people practiced walking, standing, or sliding
chairs with wheels.

B: “When I washmy hair, I wash it myself. I raise my hands tomy
head. I think it is a remarkably simple rehabilitation. For me, of
course, these are the essential abilities in life, such as pouring
water, drinking water, and putting books down. I will do it
myself and use it as a form of training.”

Constitution 3: self-care of disease

Patients experiencing diseases often live an uncomfortable life
and are unable to perform certain activities. Minor symptoms often
turned into severe symptoms and worsening or life-restricting
physical conditions. To prevent serious illness, they compressed
their abdomen to help expel sputum to prevent serious illness.
They had to pay more attention to these activities than their peers.
They would also identify external environmental hazards and build
physical self-care methods into their daily lived experiences.

Physically understanding proper methods for self-care

They felt that they had to be aware of their physical symptoms.
They often ignored small colds, consequently developing possibly
life-threatening bouts of asthma exacerbations or pneumonia. They
thought sputum usually accumulates in the throat, which is normal
for them; however, they needed to determine the location, color,
and quantity of the sputum or sore throat to avoid colds. They also
noticed pressure sores and changes in the angle of scoliosis. They
trained themselves to regulate and relax their breathing to main-
tain their lung function. When a cold occurred, they used the
thickness of the sputum to judge the degree of damage and planned
to compress the abdomen or use a sputum clearingmachine to help
them cough and expel sputum effectively.

E: “When the sputum is thick, I try to cough. It was thicker a few
days ago, and now it is better and thinner. Judging by its color, a
yellow color indicates that there is still an infection. Sputum can
be yellow and green. Green sputum indicates a serious
condition.”

The patients expressed that they had to plan appropriate ways
to maintain their lungs according to life events and time.

D: “I attended a lesson at three o'clock and used the incentive
spirometer for 20 minutes after class. Then, I was able to suck
three balls each time. I turned the incentive spirometer upside



Table 2 Self-care Experience of Adolescents With Spinal Muscular Atrophy.

Constitution Subconstitution Self-care behavior described
by the patient

Limited space for independent development Embarrassment caused by disability and the need for assistance B.E.G.I.J
Dependency on others for daily life C.F.J

Multiple reconstructions of self-image to improve
physical ability

Sensing body changes to regionalize body boundaries A.B.C.D.E.F.G.H.I.J
Coordinating the rhythm of the living body A.B.C.D.F.G.J
Actively training one's body A.B.E.F.G.I

Self-care of disease Physically understanding proper methods for self-care A.B.D.E.G
Identifying an integrated environmental crisis ACDEG

Developing activity styles to accommodate
social culture

Use of everyday items to compensate for physical activity limitations A.B.E.F.G
Communion of the intercorporeity form of perceptual interaction F.G.I
Responding to the body to create a personal entertainment style A.B.E.F.G

Note. A-J: Subject Identification Code.
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down and used the blow ball method. I could only blow two
balls.”

Identifying an integrated environmental crisis

The patients expressed that instead of expecting a change in the
external environment, it was better to adapt to the environment.
Their bodies were more susceptible to illness than ordinary ado-
lescents; an adolescent without SMA could experience illness, but
that same illness would manifest more severely and require longer
recovery time compared with our participants. Therefore, they
would gauge the environment's threat to their body and take
precautions to protect themselves better than adolescents without
SMA. When a classmate caught a cold, they would wear a mask or
ask the classmate to wear a mask. Although they felt that their feet
had lost their walking function, they maintained awareness of the
weather, protected the comfort of their feet, and avoided poor
Table 3 Example of Steps In Giorgi's Descriptive Phenomenological Method.

Collecting data Step 2: extracting meaning units

C: I get a cold easily; it's so bad! Once,
I caught a cold from a classmate and
rested at home for four weeks.
Interviewer: Super miserable, huh?
C: Yes, I finished the second monthly
exam last time.
Interviewer: Yes
C: I became sick for four weeks
Interviewer: Well, four weeks in a
row!
C: I got an infection from my
classmates, and I rested at home for
four weeks. Now if I see that any of
my classmates have a cold, I ask them
to put on a mask; otherwise, I wear a
mask.

He said he caught a cold easily and his
physical condition was terrible! Once,
he caught a cold from a classmate and
had to rest at home for four weeks.
Unable to attend school and participate
in activities, he felt miserable. He said
he contracted a cold, presumably from
his classmates, after finishing the
second monthly exam.
Normally, students may go to school
with a minor cold or return to good
health after taking 2-3 days off.
However, he thinks that cold can
become severe in children with spinal
muscular atrophy and they need a long
time to recover. This time when he
contracted a cold, he could not go to
school for four weeks; thus, most of his
activities in this semester were
confined to his home.
Henceforth, whenever he finds that a
classmate has a cold, he would ask his
classmate to wear a mask; otherwise,
he would wear a mask himself.
blood circulation. They would also keep a distance from colliding
adolescents to prevent injury. Some patients stated that having
nerve atrophy made them very sensitive to the pain of collision.
Occasionally, their activities were limited and could not be avoided
immediately; in those cases, they would pay attention to the
environment.

C: “I get a cold easily; it's so bad! Once, I caught a cold from a
classmate and rested at home for four weeks. …. .Now if I see
that any of my classmates have a cold, I ask them to put on a
mask; otherwise, I wear a mask.”

Constitution 4: developing activity styles to accommodate social
culture

Participants reported that they performed differently from their
peers in the same activities, such as taking exams or further studies.
Step 3: transforming meaning units Contributing meaning units
to the constituent

His weakness makes him vulnerable to
respiratory diseases.
Once, he caught a cold from a classmate
and rested at home for four weeks.
Unable to attend school and participate
in activities, his physical activity was
restricted and he felt miserable being
unable to interact with the outside
world.
He contracted the cold, presumably
from his classmates, after he finished
the second monthly exam. Normally
students can still go to school with a
minor cold or can recover from a severe
cold by taking 2-3 days off. However, he
thinks that since he suffers from spinal
muscular atrophy, a small cold could
turn into a serious lung disease and take
a long time to recover. During the
illness, he could not go to the school for
four weeks. Most of his activities during
this semester were confined to his
home. The cold disrupted his daily
routine, including studying at school
and interacting with classmates, which
made him feel miserable. He felt his
body was very fragile and prone to even
the slightest infections. He realized he
had to take proper care of himself to
stay safe from diseases. Whenever he
sees a classmate with cold, he asks him
to wear a mask; otherwise, he himself
would wear a mask to school.

Wear a mask to protect the body
Identify the environmental crisis
Find ways to take care of oneself
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They would explore items to help their body expand its ability to
participate in activities, reach their goals, and gain confidence. For
them, interacting with others meant not relying entirely on others
for protection. They would adjust their physical activities during
dynamic interactions and try to protect others from harm to help
themselves and others. They believed that they must develop
personal lifestyles to engage in current social activities and connect
with the world.

Use of everyday items to compensate for physical activity limitations

Some participants expressed that they would observe and
experience the similarities and differences between their activities
and others’ activities. They believed that although they could not
complete activities as naturally as others, they could use everyday
objects or assistive devices to help them complete the tasks. They
raised their hands with mats, extended their arms with sticks to
fetch something or switch on lights, used ropes to help open and
close doors, and modified items to help themselves in class or
during exams.

A: “At noon, I sat in a wheelchair and used some cushions to
raise the tabletop. I can also take a nap on the table with my
classmates. Some patients will go to the health room to lie down
and sleep, but I do not want to. I feel weird doing that.”

Aside from assistive devices, some participants converted
everyday items into more suitable ones for their use. These modi-
fied items helped save energy and time.

G: “During the exam, others use 2B pencils, but I use 9B. The 9B
pencil is darker than the 2B, which saves my strength and time.
You should also choose the eraser you think is the fastest and
will quickly erase the wrong answer. Cutting it in half will give
you eight corners and can erase faster.”

Communion of the intercorporeity form of perceptual interaction

Participants perceived that their bodies were often dependent
on family assistance for movement. During passive dependence,
the body needed to actively initiate coordination, assist in the
movement of the body, and help the family of the patient avoid
injury during body movements. They felt that their and others’
bodies needed towork together to achieve a coordinated rhythm in
their interactions with each other and that their body was coop-
erating with others assisting them. Long-term operations are
required for physical coordination during these experiences, and
changing movements form the tacit operations between the body
of the patient and the helper.

I: “I did not want grandma to fall too. When I fell, I asked her to
help me hold the chair and let me hold it. She made little effort
to help me support my body so I could stand up.”

Responding to the body to create a personal entertainment style

Participants believed that they needed to adjust their circadian
rhythm to participate in outdoor activities independently with
friends. They were aware of when their body was exhausted and
how and when to lie down to restore physical strength or continue
to participate in activities with their peers. They would also search
for social resources and arrange situations that suited their physical
conditions, so they could visit bookstores, watch movies, or go to
scenic spots with friends.
A: “I could go tomy favorite singer's concert withmy friends.We
bought tickets online four months in advance and chose the
barrier-free area, close to the door, so it was very convenient for
me to come out and go to the toilet. The whole concert was from
2 PM to 10 PM, and I did not leave at all.”

They mediated toilet time and helped themselves indepen-
dently participate in peer leisure activities.

B: “I like to go out alone with my classmates without needing my
parents to accompany me. I have trouble going to the toilet
because I do not have the strength to shiftmy hip to the toilet. So I
reduce the amount of water I drink and the time I go to the toilet.”

Discussion

This study used a phenomenological approach to explore the
self-care experience in adolescents with SMA, according to Mer-
leau-Ponty's perspective [20]. The first result found that partici-
pants' perception of the body may be able to drive physical
intentionality and produce self-care behaviors. Many symptoms of
SMA are invisible to us, and we need to be aware of them through
the body. Merleau-Ponty [20] believed that the body is intertwined
with life. Therefore, when the disease alters life, it prompts the
patient to pay attention to the past physical existence and the
appearance of the disease [20]. Initially, the disease oftenmakes the
patient feel unfamiliar with the current body. The perception of the
body can help them reflect on the physical changes caused by
disease and clarify problems in life [22]. When they understand the
problem, physical intentionality can target their needs and produce
self-care behaviors.

When patients' bodies showed dynamic deterioration, positive
strategies, such as sensitivity to their own bodily changes, coordi-
nation, training, and so on, may be used to rebuild their boundaries.
According to Merleau-Ponty [20], “the formation of the body
boundary” means that through the process of interaction between
the body and the outside world, “physical self-reflection” presents
the whole internal and external localized experience for assimila-
tion into their habitual life. Relevant studies have pointed out that
body acceptance, self-identify, and use of self-protection strategies
can enhance patients’ reconstruction of body image [27,28].
Therefore, patients should be encouraged to perform life activities
to train physical movement, coordination or strengthen their ad-
vantages in life to help them accept the body image. This study also
found that patients would test whether hand mobility was
temporarily or permanently deteriorated. Russo et al [29] asserted
that body awareness can help the body perceive changes in its
interaction with the environment. As such, participants can reflect
on the process of interaction between the body and the environ-
ment, which can help them understand the physical threats caused
by the environment and generate self-protective behavior to pre-
vent body image disorders.

The parents cannot control the disease. The quality of life for both
the adolescents and the parents can be enhanced by making the
adolescents responsible for as much of their self-care as they can
handle, as the parents' labor and care burdenswill only increase over
time, which can lead to burnout [3]. In particular, SMA causes in-
ternal changes to the adolescents' bodies. Adolescents must still feel
themselves and construct appropriate care methods [6]. Although
adolescents with SMA cannot cough hard enough to clear sputum
from the respiratory tract, they can feel and analyze the signs of the
disease and prevent its occurrence. This can help reduce the burden
of parental care and affirm the child's care ability. Clinical care
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usually lacks instructions on self-care practices to guide adolescents
with SMA. Therefore, nurses should thoroughly explore self-care
behaviors to construct guidelines for disease management.
Committed self-care routines can help patients fight their bodies'
deterioration and improve their physical well-being.

Concerning “communion of the intercorporeity form of
perceptual interaction”, the patients asserted that although they
needed others’ help for certain activities, the relationship was
interactive. These results were similar to those of Yamaguchi and
Suzuki [30] and Haugdahl et al [31]. Through physical interaction
with others, the participants can experience and imitate the
behavior of others, thereby adjusting and shaping the way of self-
care and learning to care for others. This study found that when
patients interact with others, sympathy is generated, which drives
patients to take meaningful action and develop independent be-
haviors to maintain the health of others.

Moreover, the participants indicated that their bodies had
differentmeans of expression but could participate in social activities
with their peers. These results are similar to those of Graham et al
[32] and Wintels et al [33]. During the process of interaction, they
may achieve the purpose of participation through watching, feeling,
and using methods. This study found that interaction with peers can
stimulate patients' potential for self-care. In line with other studies,
the present study agrees on the importance of peer interaction
[34,35]. When the patients’ bodies are placed in a social and cultural
structure with peers, they perform development tasks at each stage
of the life cycle. In addition, when playing with their peers, they will
use social resources or Internet resources to arrange the most suit-
able environment for their bodies in advance to ensure their per-
sonal safety. This process enables patients adjust their physical
habits and develop self-care skills.

Practice implications

If patients fear that SMA is eroding their body space and
inhibiting independent development, clinical staff should help
them understand the stages of development of the individual and
the disease and provide information about the patient's prognosis.
Given the nature of SMA, patients face multiple changes regarding
self-image and physical ability. Therefore, nursing staff should
develop physical awareness self-care courses and personal care
plans for all stages of disability to help patients delay deterioration
and realize their physical potential. Moreover, this course includes
awareness of internal and external changes in the body, symptoms,
and changes in life and self-care needs. Nursing staff should work
with rehabilitation specialists to help patients incorporate physical
exercise into activities of daily living to rebuild their self-image and
physical ability. Discussions on safe and executable life activities
should be held with patients and their parents. In addition, they
must be encouraged to perform simple self-care behaviors and
increase self-confidence to rebuild their self-image and physical
abilities. Nursing staff should facilitate regular exchanges of expe-
riences in self-care skills with patient groups. Because patients are
not very mobile, communication software can be set up to increase
the timelines of health education and the density of communica-
tion and visits. Finally, peer interaction can help adolescents take
care of themselves. Plans for improving self-care skills and
participating in social activities should be tailored to the adoles-
cents' personality, helping them once again to participate in social
culture and group activities.

Limitations

There may be some possible limitations in this study. This study
focused on adolescents with Type II and Type III SMA. Therefore,
the results of the study cannot be transferred to other types of
patients with SMA. In addition, the interview times varied, and they
were longer for some participants because the researchers hoped
that the participants could maintain a relaxed attitude and have
sufficient time to talk. All the interviews were completed based on
the comfort of the participants, so the narratives were rich and
detailed. However, the researcher will avoid long interview times in
the future as they could affect the credibility of the data.

Conclusions

This study usedMerleau-Ponty's view of body perception [21] to
determine how adolescents with SMA respond to diseases and life
changes in their social and cultural contexts and develop self-care
processes. The development of self-care behavior is related to the
patient's experience of perceiving bodily changes when the patient
interacts with others and things. The experience in self-care
behavior may be able to encourage patients to regain control of
their body and promote the development of self-independence and
personality. In addition, this experience can also help patients
develop resilience to cope with the transition crisis and adapt to
life. Furthermore, the experience can also help patients expand
their world. It enables patients to protect themselves when inter-
acting with external things, continue to participate in social activ-
ities, and maintain relationships with others, thereby developing
more self-care skills, caring and protecting others' behavior, and
promoting social development.

This study can help nursing staff to understand the patients’
body, environment, and interaction with others while generating
self-care behaviors to enhance disease management and partici-
pation in activities and society. It is recommended that nurses not
only develop rehabilitation plans for patients performing life ac-
tivities in the future but also explore the impact of peers on social
participation activities.
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Purpose: To evaluate the level of annual eye examination (AEE) and identify the associated factors among
people with diabetes mellitus (DM).
Methods: A secondary data analysis was conducted using data from the Korean National Health and
Nutrition Examination Survey (2016e2018). A total of 1,465 people with DM (726 men and 739 women)
aged �40 years were included. The data were analyzed using a complex sample analysis considering a
combined sampling weight of 3 years.
Results: In total, 29.5% and 12.0% of men and 36.3% and 24.1% of women underwent AEE and EE at the
time of diagnosis of DM, respectively. The AEE rate in men was significantly higher in those who were
high school graduates and above (odds ratio [OR] ¼ 1.98), current nonsmokers (OR ¼ 1.82), had �10-year
duration of DM (OR ¼ 1.75), and use insulin (OR ¼ 2.81), and with a normal body mass index (OR ¼ 1.68).
For women, the AEE rate was significantly higher in those aged 40e64 years (OR ¼ 1.76) and with �10
years of DM (OR ¼ 1.91).
Conclusion: The AEE rate among people with DM is unsatisfactory and needs to be improved. Health
education on the importance of AEE and the application of a reminder or alarm system should be
designed to promote AEE to the high-risk population showing lower levels of AEE, including those with a
longer duration of DM.
© 2021 Korean Society of Nursing Science. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Diabetes mellitus (DM) is a complex metabolic disorder char-
acterized by a high blood glucose level and is recognized as a major
health problem worldwide because of lifestyle changes and aging
populations. In 2019, 9.3% (463 million) of the global population
aged 20e79 years had DM, and the prevalence is estimated to in-
crease to 10.9% (700 million) by 2045 [1]. In 2017, the prevalence of
DM among adults aged �30 years in Korea reached 12.9% in men
and 7.9% in women [2].

A prolonged period of hyperglycemia caused by DM increases
the risk of cataract, glaucoma, refractive error, and age-related
6936; Eun Joo Lee: https://
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macular degeneration, in addition to eye complications such as
diabetic retinopathy [3,4]. A systematic review and meta-analysis
of 288 population-based studies from 1980 to 2014 showed that
uncorrected refractive error, cataract, age-related macular degen-
eration, glaucoma, and diabetic retinopathy are the main causes of
vision disorders and blindness [5], indicating that people with DM
have a higher risk of visual impairment and blindness than those
without. In 2015, approximately 2.6 million people were reported
to suffer frommoderate to severe visual impairment due to diabetic
retinopathy, which was estimated to increase to 3.2million by 2020
[5]. According to a combined analysis of studies from the United
States, Europe, Asia, and Australia, the prevalence of overall diabetic
retinopathy and vision-threatening diabetic retinopathy was 34.6%
(92.6 million) and 10.2% (28.4 million), respectively, in 2010, and it
is estimated to increase to 191 million by 2030 as the diabetic
population increases [6].

Fortunately, eye complications in people with DM can be largely
prevented by early diagnosis and appropriate treatment through
vier B.V. This is an open access article under the CC BY-NC-ND license (http://
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Figure 1. Flowchart of the selection of study participants.
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adherence to regular eye examination guidelines for DM [7]. Some
patients may not have subjective symptoms even at the vision-
threatening stage, such as proliferative retinopathy or macular
edema; thus, up to 94% of severe vision loss can be reduced by early
detection and treatment of diabetic retinopathy through regular
eye examination [8]. In particular, people with type 2 DM are rec-
ommended to undergo an eye examination at the time of diagnosis,
as 21% of them have already had diabetic retinopathy at this point
[9]. Accordingly, the American Diabetes Association (ADA) [10] and
the American Association of Clinical Endocrinologists and Amer-
ican College of Endocrinology [11] recommend an initial dilated eye
examination within 5 years after the onset of DM for people with
type 1 DM, and at the time of diagnosis for those with type 2 DM;
followingwhich, examination should be repeated every 1 or 2 years
for those with both no evidence of retinopathy and well-controlled
blood glucose, otherwise annually or more. The Korean Diabetes
Association [12] also presents the same guidelines for the timing of
an initial eye examination and screening intervals as those of
foreign expert groups [10,11] and also recommends a fundus ex-
amination, including the periphery of the retina, and a compre-
hensive eye examination.

The annual eye examination (AEE) rate of people with DM varies
from 15.3% [13] to 71.5% [14] in foreign countries and from 26.7%
[15] to 38.1% [16] in community-based surveys in Korea, which
seems to be due to differences in time, study subjects, or methods.
However, studies on the eye examination rate of people with DM in
Korea were conducted at least 5 years ago, which does not reflect
the current eye examination status, or their inclusion criteria of the
subjects’ age were different; therefore, it is difficult to directly
compare the study findings. In particular, although people with
type 2 DM are recommended to undergo an initial eye examination
at the time of diagnosis, previous studies have reported on the eye
examination rate within 1 year of diagnosis.

Studies have shown that better knowledge or education about
DM [8,14], in addition to sociodemographic characteristics such as
older age, longer DM duration, and insurance coverage [8,17], is
associated with adherence to AEEs in foreign countries. In Korea, an
education level of college graduates or above and a DM duration of
�5 years were found to have a positive association with AEEs, but
insurance coverage was not a significant factor because of the
provision of national health insurance [16,18]. Age showed incon-
sistent results, including no significant association with adherence
rates [16], lower nonadherence rates for those aged 65 years or
older [18], and higher nonadherence rates for those aged 80 years
or older [15]. Additionally, gender also showed inconsistent asso-
ciation across studies of people with DM in Korea, including higher
adherence rates in women [16], or no significant difference be-
tween men and women [15,18], while it was not a significant factor
in foreign countries [8,13,14,17]. Several community-based studies
of the general population have reported that the prevalence of vi-
sual impairment and blindness [19] and the use of eye examina-
tions [20] were higher in women, as was the fundus examination
rate for people with diabetic retinopathy [21]. However, the dif-
ferences in any aspect of adherence to AEEs between men and
women have not been investigated. Therefore, it is necessary to
identify factors related to adherence to AEEs by gender.

Inappropriate health behaviors such as smoking [12], alcohol
consumption [22], insufficient physical activity [23], long duration
of DM, poor blood glucose control, or underlying diseases such as
hypertension or dyslipidemia [12], which can lead to microvascular
damage, increase the risk of eye complications, and more rigorous
eye care management is required. However, previous studies have
only evaluated some of these factors, and it has not yet been
determined whether people at high risk of eye disease have better
compliance with AEE guidelines. Furthermore, smoking
[14,15,18,24], insulin use [14,16,25], glycosylated hemoglobin (A1C)
levels [14,24,25], hypertension, and other underlying diseases
[15,18,24] were not found to be consistently associated with
adherence to eye examination guidelines. Therefore, the purpose of
this study was to investigate the current status of eye examinations
in people with DM and the factors affecting adherence to eye ex-
amination guidelines by gender, using data from the most recent
Korean National Health and Nutrition Examination Survey
(KNHANES) (2016e2018).

Methods

Design and study participants

This is a secondary data analysis using data from the KNHANES
conducted by the Korea Centers for Disease Control and Prevention.
The KNHANES is an ongoing nationwide cross-sectional survey that
has been conducted every year since 1998 to assess the health and
nutritional status of civilians residing in Korea. Data are collected
through three component surveys, that is, health interview, health
examination, and nutrition survey. The most recent KNHANES VII
(2016e2018) has been completed [26,27]. In the KNHANES VII, to
select the survey subjects, geographically defined sampling units
were extracted through a two-stage clustered probability design,
and target households were selected through confirmation of their
members. As a result, 13,248 households were extracted from 576
sampling units over a 3-year period. All the members of the
extracted households aged �1 year (31,689 persons) were selected
as the survey subjects; amongwhom, 24,269 (76.6%) participated in
the survey [27].

The subjects of this study were selected among the KNHANES
VII participants who fulfilled the following inclusion criteria: those
with weighted data for complex sample analysis, aged �40 years
[18], diagnosed with DM after the age of 20 years, and who had no
missing or unknown data for the explanatory variables. The pres-
ence of DM was determined as self-reported “Yes” to the question
“Have you ever been diagnosed with DM by a physician?” in the
“Morbidity” section. As the KNHANES does not investigate the
types of DM, a distinction was made for those diagnosed with DM
after the age of 20 years to select only thosewith type 2 DM. Among
the 24,269 participants in the KNHANES VII, 1,465 participants (726
men and 739 women) fulfilled all the aforementioned inclusion
criteria (Figure 1).

Definition and variables

Adherence to the eye examination guidelines was the outcome
variable of this study. Accordingly, subjects were classified as
“adherent” if they answered “Yes” to the question of “Have you
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undergone eye examination (fundoscopy) to check for eye com-
plications caused by DM during the last year?” Those who
answered “No” were classified as “not adherent,” and those who
answered “Do not know” were classified as “missing or unknown”
and were excluded. Meanwhile, as the KNHANES does not inves-
tigate whether the participants with DM had their eye examination
at the time of diagnosis, <1 year of a difference between the age at
the time of survey and the age at the time of DM diagnosis was
defined as adherence to eye examination guidelines at the time of
DM diagnosis. Eighty-two subjects, comprising 35 men and 47
women, were found to have undergone eye examinations at the
time of DM diagnosis.

Explanatory variables were composed of sociodemographic and
DM-related characteristics and health-related characteristics,
which were reported as factors affecting adherence to eye exami-
nation guidelines in one or more previous studies
[8,14,16e18,25,28] or factors increasing the risk of eye complica-
tions [12,22,23]. Sociodemographic characteristics included gender,
age, education level, and household income and were reclassified
according to the purpose of this study. For example, age was
divided into two categories of “40e64 years old” and “�65 years
old,” while education level was divided into “lower than high
school graduation” and “high school graduation or higher.” The
household income, classified as quartiles (high, high middle, low
middle, low) were reclassified into three categories of “high,”
“middle,” and “low.”

DM-related characteristics included duration of DM, insulin use,
glycated hemoglobin (A1C), and presence of a family (father,
mother, or siblings) history of DM. Laboratory data were used for
A1C, and the results were categorized based on 6.5% of the diag-
nostic criteria for DM of the ADA [29] and the Korean Diabetes
Association [12].

Health-related characteristics comprised eight items, including
health examinationwithin the last 2 years, current smoker, current
drinker, physical activity, body mass index (BMI), and presence of
comorbid diseases such as hypertension, dyslipidemia, and car-
diovascular disease. Current smoker was defined as the subject
responded with currently smoking “everyday” or
“sometimes.” Current drinker was defined as the subject had drunk
more than once a month during the last year. Physical activity was
defined as the subject had engaged in mid-intensity physical ac-
tivities for >2.5 hours, high-intensity physical activities for
>1.25 hours in a week, or a mixture of the mid- and high-intensity
physical activities. The BMI was computed using the formula
“weight (kg)/height2 (m2) and classified in accordancewith the BMI
criteria for Asia-Pacific Region of WHO [30] and the Korean Society
for the Study of Obesity [31]: 18.5 kg/m2, underweight;
18.5e22.9 kg/m2, normal; 23e24.9 kg/m2, overweight; and >25 kg/
m2, obese. Among the four categories, “underweight” and “normal”
were reclassified into “22.9 kg/m2 or less” because of a low fre-
quency (n ¼ 14) of the underweight category. Hypertension, dys-
lipidemia, and cardiovascular disease were defined as the subjects
had been diagnosed with the diseases by a physician, and cardio-
vascular disease included any of stroke, myocardial infarction, or
angina.

Data collection

Before data collection, the institutional review board of Pusan
National University approved the study (Approval no. PNU IRB/
2019_112_HR). The raw data of the KNHANES VII (2016e2018),
which deleted personal identification and sensitive information,
and user guidelines for the data were provided and used by
accessing the KNHANES website of the Korean Centers for Disease
Control and Prevention (https://knhanes.cdc.go.kr).
Data analysis

Data were analyzed using the SPSS WIN 23.0 Program. Complex
sample analysis incorporating the combined sampling weight of
3 years, strata, and cluster was performed in accordance with the
KNHANES VII data analysis manual [27]. The significance level of
the two-tailed statistical test was set at .05. The eye examination
rate was computed in terms of percentages and standard errors. To
confirm the correlation between the explanatory variables and
adherence to eye examination guidelines, eye examination rates
and standard errors for each category of explanatory variables were
computed, and odds ratios (ORs) and 95% confidence intervals were
computed using a simple logistic regression analysis.

To identify adherence to eye examination guidelineerelated
factors, stepwise multiple logistic regression analysis was per-
formed using the explanatory variables confirmed as significant in
the simple logistic regression analysis, and ORs and 95% confidence
intervals were computed. Meanwhile, as a result of a correlation
analysis among the explanatory variables before the multiple lo-
gistic regression analysis, the coefficients of determination were
<.80 [32], thereby confirming the absence of multicollinearity.

Results

Characteristics of study subjects

The characteristics of the study subjects are listed in Table 1. The
average age of the total 1465 subjects was 64.11 years, 44.3% had an
education level of high school graduate or higher, and 48.3% had a
household income corresponding to the “middle” category. The
average duration of DM was 9.22 years, with 7.3% injecting insulin,
26.6% with an A1C < 6.5%, and 55.6% had a family history of DM.
Within the last 2 years, 73.3% had health examinations, 17.5% were
currently smoking, and 44.9% were currently drinking. The per-
centage of physical activity was 34.7%, and the average BMI was
25.11 kg/m2. The presence of hypertension and dyslipidemia as
comorbid diseases were 62.5% and 53.1%, respectively.

According to gender, there were significant differences in age,
education level, household income, health examination within the
last 2 years, current smoking rate, current drinking rate, dyslipi-
demia, and cardiovascular disease prevalence. The average age of
menwas lower than that of women (p < .001). Moreover, men had a
higher proportion of educational level of high school graduate or
higher (p < .001), household income corresponding to the “high”
category (p < .001), health examination within the last 2 years
(p¼ .001), current smoker (p < .001), current drinker (p< .001), and
higher prevalence of dyslipidemia (p ¼ .002) and cardiovascular
disease (p ¼ .024) than women.

Rate of adherence to eye examination guidelines

The overall adherence rate to AEE was 32.7%, which was 1.36
times (p ¼ .022) higher in women (36.3%) than in men (29.5%). The
eye examination rate when the elapsed time after diagnosis of DM
was <1 year, that is, the adherence rate to eye examination at the
time of DM diagnosis, was 18.7%, and there was no significant dif-
ference between men (12.0%) and women (24.1%) (p ¼ .247)
(Figure 2).

Factors associated with adherence to annual eye examination

Table 2 shows the results of the analyses of factors associated
with adherence to AEEs in men. Adherence to AEE in men was
significantly associated with education level, current smoking, BMI,
duration of DM, and insulin use. Subjects with an education level of

https://knhanes.cdc.go.kr


Table 1 Characteristics of Study Participants.

Characteristics Total (n ¼ 1465) n (%) Men (n ¼ 726) n (%) Women (n ¼ 739) n (%) X2 p

Demographics
Age (yr) 40e64 594 (51.2) 331 (59.7) 263 (41.7) 47.02 <.001

�65 871 (48.8) 395 (40.3) 476 (58.3)
Mean ± SE 64.11 ± 0.34 62.02 ± 0.46 66.45 ± 0.47

Education <High school 901 (55.7) 346 (42.3) 555 (70.8) 120.16 <.001
�High school 564 (44.3) 380 (57.7) 184 (29.2)

Household income Low 549 (32.5) 226 (26.0) 323 (39.6) 37.41 <.001
Middle 686 (48.3) 358 (50.7) 328 (45.9)
High 230 (19.2) 142 (23.3) 88 (14.5)

DM related
Duration of DM (yr) <10.0 816 (59.3) 402 (59.3) 414 (59.2) 0.00 .971

�10.0 649 (40.7) 324 (40.7) 325 (40.8)
Mean ± SE 9.22 ± 0.26 9.04 ± 0.34 9.43 ± 0.38

Insulin use 116 (7.3) 50 (6.4) 66 (8.3) 2.07 .199
A1C (%) <6.5 399 (26.6) 201 (26.7) 198 (26.5) 0.01 .914

�6.5 1066 (73.4) 525 (73.3) 541 (73.5)
Mean ± SE 7.23 ± 0.04 7.25 ± 0.05 7.20 ± 0.05

Family history of DM 812 (55.6) 383 (53.4) 429 (58.1) 3.29 .124
Health related
Health examination in last 2 yrs 1062 (73.3) 561 (78.3) 501 (67.7) 21.08 .001
Current smoker 236 (17.5) 212 (29.8) 24 (3.6) 173.25 <.001
Current drinker 602 (44.9) 450 (65.1) 152 (22.2) 271.92 <.001
Aerobic physical activity 469 (34.7) 261 (38.3) 208 (30.7) 9.19 .013
Body mass index (kg/m2) <22.9 393 (26.2) 203 (27.8) 190 (24.5) 5.08 .177

23.0e24.9 367 (25.4) 191 (26.6) 176 (24.1)
�25.0 705 (48.3) 332 (45.6) 373 (51.4)
Mean ± SE 25.11 ± 0.10 24.87 ± 0.14 25.38 ± 0.15

Comorbidity Hypertension 958 (62.5) 456 (60.2) 502 (65.1) 3.76 .102
Dyslipidemia 759 (53.1) 329 (48.5) 430 (58.3) 14.23 .002
CVD 227 (14.6) 132 (16.6) 95 (12.3) 5.53 .024

Note. CVD ¼ cardiovascular disease; DM ¼ diabetes mellitus; SE ¼ standard error.
Data are unweighted number and weighted proportions.
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high school graduate or higher (OR ¼ 1.98, p ¼ .001), currently not
smoking (OR ¼ 1.82, p ¼ .009), BMI < 22.9 (OR ¼ 1.68, p ¼ .032),
duration of DM of 10 years or longer (OR ¼ 1.75, p ¼ .007), and
insulin use (OR ¼ 2.81, p ¼ .003) had higher rates of AEE than those
who did not correspond to these factors. Adherence to AEE in
women was significantly associated with age and duration of DM,
and subjects aged 40e64 years (OR¼ 1.76, p¼ .008) and those with
a DM duration of 10 years or longer (OR ¼ 1.91, p ¼ .001) had a
higher rate of AEE than those who did not correspond to these
factors (Table 3).

Discussion

The present study investigated the rate of adherence to AEE
guidelines among people with DM aged �40 years using the
KNHANES VII (2016e2018) data. It was found that approximately
one-third of people with DM in Korea underwent eye examinations
within a year of diagnosis, which was decreased from the 36.9%
reported in a previous study of the KNHANES IV (2007e2009) data
conducted 10 years ago [18]. Although both studies were conducted
on the same target population, that is, people with DM aged
�40 years, the AEE rate may have actually decreased, or informa-
tion bias may have occurred because of reliance on self-reported
adherence to eye examination. However, the eye examination
rate confirmed in this study was substantially lower than the ex-
amination rate of 59.7% in people with DM aged �40 years using
data from the National Health and Nutrition Examination Survey of
the U.S. [7]. The AEE rate of women was approximately 1.4 times
higher than that of men, which was consistent with the results of a
literature review by Fathy et al. [33] and previous studies conducted
in Korea [16,20]. This is a preferable result, considering that the
prevalence of visual impairment and blindness caused by diabetic
retinopathy or cataracts is higher in women [5,19]. However, the
eye examination rate in women was also low, at an average of
36.3%. In this study, as a result of additional analysis of the AEE rate
during 2016e2018, although the eye examination rate continued to
increase by 29.5% in 2016, 34.0% in 2017, and 34.7% in 2018
(Supplementary Table 1), these rates were still very low. In partic-
ular, given that these analyses were performed on people with type
2 DM, various efforts to improve the eye examination rate while
continuously monitoring the disease are required.

Meanwhile, the ADA [10] and the Korean Diabetes Association
[12] recommend that people with type 2 DM undergo dilated eye
examination at the time of DM diagnosis, as it is presumed that a
considerable period of time has passed before the diagnosis. In this
study, 18.7% of the subjects (one out of eight men and one out of four
women) had an eye examination <1 year from the time of diagnosis
of DM. This supports the results of a joint study conducted in 2017 by
the Korean Ophthalmological Society and the Korea Centers for
Disease Control and Prevention [21], in which the fundus examina-
tion rate among people with DM aged �40 years in Korea was only
23.5% (men: 20.5%, women: 27.4%). It can therefore be concluded
that most people with type 2 DM in Korea do not have the oppor-
tunity to detect eye complications caused by DM in the early stages.
Nonetheless, few studies have reported eye examination rates at the
time of diagnosis of type 2 DM, both in Korea and abroad. In studies
that assessed adherence to the ADA guidelines in the U.S. [13,14],
only eye examination rates within 1e2 years have been reported.
Accordingly, there is a demand for repetitive studies on the eye ex-
amination rate at the time of DM diagnosis in the future.

The duration of DM was related to adherence to AEE guidelines
in both men and women, and education level, current smoking
status, BMI, and insulin use in men and age in women were asso-
ciated factors in the present study. The duration of DM and insulin
use are DM-related factors that have been commonly considered in
relation to eye examination, and the results of the present study are
consistent with previous studies reporting that the eye examina-
tion rate was higher in those with a longer duration of DM or those



Figure 2. Annual eye examination rate of study participants.
Note. CI ¼ confidence interval; DM ¼ diabetes mellitus; OR ¼ odds ratio. aThe reference category is men.
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who were taking insulin [8,25]. The reason for these results can be
explained by previous studies in which the eye examination rate
was lower in those who considered their health to be good [18] or
in those with few comorbid diseases [14], while it was higher in
those with some visual impairment and retinopathy [25]. That is,
the eye examination rate is considered to be low if there is no
awareness of the eye complications caused by DM but increases as
complications begin to manifest; it is particularly important to
educate people with type 2 DM to sufficiently recognize the risk of
eye complications from the time of diagnosis.

Among men, the eye examination rate was higher in those with
higher education, nonsmokers, and a normal BMI. Education level
is a factor anticipated to impart an affirmative effect on the
acquisition of knowledge and understanding of DM education. As
such, in a study by An et al. [14], it was reported that the adherence
rate to eye examination guidelines decreased significantly when
the education level was low. Moreover, in Korea, studies conducted
approximately 10 years ago reported that the eye examination rate
of highly educated subjects was significantly higher [16,18], which
was consistent with the results of this study. Previous studies on
the association between smoking and adherence to eye examina-
tion guidelines vary by region and ethnicity. In a study conducted in
Southern California, the U.S., the proportion of Caucasians among
the subjects was 52.9%, and the eye examination rate of smokers
was significantly lower than that of nonsmokers [14]. In contrast, in
a study conducted in Alabama, the U.S., African Americans
accounted for 84.5% of the subjects, and there was no significant
difference between current smokers and nonsmokers [34]. In Ko-
rea, studies are mostly conducted using community-based survey
data with representative samples of each region, which makes it
difficult to identify regional differences between smokers and
nonsmokers. Nevertheless, it has been reported that the rate of eye
care service use was higher in urban residents among the general
population aged �12 years [20], and the nonadherence rate to eye
examination guidelines was 1.7 times higher in rural residents
among peoplewith DM aged�40 years [18]. Given these findings, it
is necessary to identify whether there are differences in health
behaviors, including smoking, between urban and rural areas, and
how these differences affect adherence to eye examination guide-
lines, according to the characteristics of the residents in each area.
Meanwhile, subjects with normal BMI showed a 1.68 times higher
eye examination rate than those with obesity (25 kg/m2) in the
present study. Studies on the association between obesity and
adherence to eye examination guidelines are limited. However, in a
retrospective cohort study conducted in the U.S. [14], the eye ex-
amination rate was higher in subjects with a BMI of �25 kg/m2,
which is contradictory to the results of this study. Accordingly,
repeated studies on the association between obesity and adherence
to eye examinations are needed.

Age was associated with adherence to eye examination among
women, and the eye examination rate was 1.76 times higher in
subjects aged 40e64 years than in those aged �65 years. This was
contrary to the results of previous studies that reported higher eye
examination rates in the elderly [18,25,34] and lower rates in
younger patients [8,28]. It is thought that patients aged
40e64 years have a higher education level and greater accessibility
to information than those aged �65 years, which makes it easier to
acquire DM-related knowledge and take a more assertive attitude
toward disease management by better recognizing their blood
glucose levels. In addition, among women, age appears to be more
associated with adherence to eye examination guidelines than
education level or smoking status because socioeconomic factors,
such as education level and income, and the overall smoking rate of
women are lower than those of men in the elderly.

In summary, the adherence rate to eye examination guidelines is
lower in those in the early stage of DM, those who consider them-
selves to be in good health or have no perceivable symptoms related
to vision, thosewith a lack of understanding of the disease, and those
with an unhealthy lifestyle such as smoking and obesity. Therefore,
nurses are advised to classify people with DM who have such risk
factors as a high-risk group and help them become aware of, and
better understand, the disease through educational programs
tailored to each person's needs. By implementing these changes, it
will be possible to improve adherence to eye examination guidelines
and further prevent and detect eye complications in the early stages.

Strength and limitation

The present study reported the recent status of adherence to eye
examination guidelines among people with DM in Korea by using



Table 2 Factors Associated with Annual Eye Examination in Men (N ¼ 726).

Characteristics AEE rate mean ± SE Unadjusted OR (95% CI) p Adjusted OR (95% CI) p

Age (yrs) 40e64 30.9 ± 2.9 1.18 (0.80e1.75) .401
�65 27.4 ± 2.8 1

Education level <High school 24.0 ± 2.7 1 1
�High school 33.5 ± 2.9 1.59 (1.09e2.34) .018 1.98 (1.33e2.94) .001

Household income Low 25.3 ± 3.6 0.80 (0.47e1.38) .430
Middle 31.5 ± 3.0 1.09 (0.66e1.80) .747
High 29.7 ± 4.4 1

Duration of DM (yrs) <10.0 23.8 ± 2.5 1 1
�10.0 37.7 ± 3.4 1.93 (1.31e2.86) .001 1.75 (1.17e2.62) .007

Insulin use Yes 51.3 ± 8.0 2.71 (1.41e5.21) .003 2.81 (1.43e5.49) .003
No 28.0 ± 2.1 1

A1C (%) <6.5 26.9 ± 3.6 1
�6.5 30.4 ± 2.5 1.19 (0.77e1.82) .437

Presence of family history of DM Yes 29.7 ± 2.8 0.97 (0.66e1.43) .891
No 29.2 ± 3.0 1

Health examination in last 2 yrs Yes 30.4 ± 2.3 1.25 (0.78e2.03) .354
No 25.9 ± 4.3 1

Current smoker Yes 21.2 ± 3.3 1 1
No 32.9 ± 2.5 1.82 (1.18e2.82) .007 1.82 (1.16e2.86) .009

Current drinker Yes 27.2 ± 2.4 1
No 33.6 ± 3.5 1.35 (0.93e1.96) .109

Physical activity Yes 33.5 ± 3.5 1
No 26.9 ± 2.5 0.73 (0.49e1.08) .118

Body mass index (kg/m2) <22.9 36.8 ± 4.1 1.73 (1.10e2.73) .019 1.68 (1.05e2.71) .032
23.0e24.9 29.1 ± 4.0 1.22 (0.77e1.93) .408 1.30 (0.82e2.06) .270
�25.0 25.2 ± 2.7 1 1

Hypertension Yes 27.8 ± 2.6 1
No 32.0 ± 3.5 1.22 (0.81e1.85) .338

Dyslipidemia Yes 29.5 ± 3.0 1
No 29.4 ± 2.9 1.00 (0.67e1.49) .987

CVD Yes 35.5 ± 5.2 1.40 (0.86e2.26) .175
No 28.3 ± 2.2 1

Note. AEE ¼ annual eye examination; CI ¼ confidence interval; CVD ¼ cardiovascular disease; DM ¼ diabetes mellitus; OR ¼ odds ratio; SE ¼ standard error; yr ¼ years.

Table 3 Factors Associated with Annual Eye Examination in Women (N ¼ 739).

Characteristics AEE rate mean ± SE Unadjusted OR (95% CI) p Adjusted OR (95% CI) p

Age (yrs) 40e64 44.2 ± 3.4 1.80 (1.25e2.58) .001 1.76 (1.16e2.66) .008
�65 30.6 ± 2.6 1 1

Education level <High school 34.9 ± 2.5 1
�High school 39.4 ± 4.1 1.21 (0.81e1.82) .353

Household income Low 28.0 ± 3.1 0.46 (0.26e0.84) .011 0.54 (0.28e1.04) .066
Middle 40.4 ± 3.0 0.81 (0.46e1.42) .452 0.85 (0.47e1.52) .578
High 45.7 ± 6.3 1 1

Duration of DM (yrs) <10.0 32.0 ± 2.6 1 1
�10.0 42.5 ± 3.2 1.57 (1.12e2.21) .009 1.91 (1.32e2.78) .001

Insulin use Yes 51.6 ± 7.3 2.00 (1.11e3.60) .022 0.62 (0.33e1.16) .137
No 34.9 ± 2.2 1 1

A1C (%) <6.5 38.3 ± 4.1 1
�6.5 35.5 ± 2.4 0.89 (0.61e1.30) .541

Presence of family history of DM Yes 36.2 ± 2.8 1.01 (0.69e1.46) .974
No 36.3 ± 3.4 1

Health examination in last 2 yrs Yes 38.7 ± 2.6 0.72 (0.48e1.07) .105
No 31.2 ± 3.7 1

Current smoker Yes 34.0 ± 12.3 1
No 36.3 ± 2.2 0.90 (0.30e2.71) .855

Current drinker Yes 41.0 ± 4.5 1
No 34.9 ± 2.3 0.77 (0.51e1.16) .206

Physical activity Yes 37.1 ± 3.8 1
No 35.9 ± 2.6 0.95 (0.65e1.38) .773

Body mass index (kg/m2) <22.9 36.6 ± 4.0 0.99 (0.64e1.53) .964
23.0e24.9 34.6 ± 4.1 0.91 (0.59e1.38) .642
�25.0 36.9 ± 3.0 1

Hypertension Yes 33.7 ± 2.6 1
No 40.9 ± 3.7 1.36 (0.93e1.98) .108

Dyslipidemia Yes 38.1 ± 2.6 1
No 33.7 ± 3.4 0.82 (0.57e1.18) .294

CVD Yes 29.6 ± 5.6 0.71 (0.41e1.24) .230
No 37.2 ± 2.3 1

Note. AEE ¼ annual eye examination; CI ¼ confidence interval; CVD ¼ cardiovascular disease; DM ¼ diabetes mellitus; OR ¼ odds ratio; SE ¼ standard error; yrs ¼ years.
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the most recent KNHANES VII (2016e2018) data [26,27] which
represent the health and nutritional status of civilians residing in
Korea. In particular, we reported the eye examination rate at the
time of diagnosis of type 2 DM, which has been rarely studied. To
identify the eye examination rate at the time of DM diagnosis, an
additional eye examination rate was computed when the age dif-
ference between the time of survey and the time of DM diagnosis
was <1 year. In addition, the study results can help to screen high-
risk groups according to gender and seek improvement strategies
by identifying factors associated with adherence after classifying
groups by gender.

However, the following limitations should be acknowledged
when interpreting the study results. First, the eye examination rate
may have been overestimated or underestimated depending on
whether or not undergoing the examination was determined by
self-reporting. Indeed, it may have been overestimated if some
participants of the survey responded in a way that they deemed to
be more socially desirable (that is, having undergone examination)
or if he or she incorrectly responded as having undergone eye ex-
amination to screen for DM complications even though he or she
visited the ophthalmologist for other reasons. In contrast, under-
estimation is also possible when some participants responded that
they did not undergo eye examination because they visited the
ophthalmologist for other reasons, although the ophthalmologist
may have in fact conducted comprehensive eye examinations,
including screening for DM complications. To confirm this problem,
an additional analysis was performed on the eye examination rate
of 899 subjects, excluding those who visited the ophthalmologist
because of eye diseases. The results were similar to those for all
subjects (32.7% in total, 29.9% in men, 36.7% in women); therefore,
this limitationwas unlikely to have significantly affected the results
(Supplementary Table 1). Second, although the KNHANES VII par-
ticipants were asked whether they underwent eye examination
(fundoscopy) to check for eye complications caused by DM, an error
may have occurred because the question did not specifically ask
whether they underwent a dilated eye examination, which allows
for assessment of the entire retina. Third, as the KNHANES does not
consider the types of DM, DM diagnosed after the age of 20 years
was defined as type-2 DM, and eye examination rate was computed
in this study. However, if individuals with type 1 DMwere included,
the examination rate at the time of DM diagnosis could have been
underestimated given that people with type 1 DM are recom-
mended to undergo eye examination within 5 years from the time
of DM diagnosis. Fourth, as the KNHANES does not investigate
whether patients undergo eye examination at the time of DM
diagnosis, the approximate eye examination rate at the time of DM
diagnosis was determined by computing the difference between
the age at the time of survey and the age at the time of DM diag-
nosis in this study; therefore, there could be information bias. Fifth,
for adherence to eye examination, KNHANES data were collected
through a single measurement. Therefore, it was not possible to
identify adherence to regular eye examination guidelines, and long-
term follow-up studies are needed. In addition, the data using self-
reported questionnaire are vulnerable to information bias including
memory bias and social desirability bias. The question whether an
eye examinationwas performed last year was asked (one year ago),
so the memory bias is expected to be small. Meanwhile, the rela-
tionship between health behaviors and social desirability bias have
not shown consistent results depending on the studies: positive
relation [35,36] and no relation [37e39]. Therefore, self-reported
adherence to eye examination in this study may or may not
represent valid adherence, and further studies are recommended to
identify the effect of social desirability bias on the adherence to eye
examination among DM patients. Finally, this study analyzed the
factors associated with adherence to eye examination focusing on
sociodemographic and DM-related characteristics, but cognitive or
environmental factors that affect the eye examination practice of
people with DM were not identified.

Clinical implication

People with DM have a higher risk of visual impairment and
blindness than thosewithout. Accordingly, regular eye examination
and early treatment when needed can help improve the quality of
life and prevent these eye complications. However, the eye exam-
ination rates during the last year and at the time of DM diagnosis
among people with type 2 DM aged�40 years were very low in this
study. The results showed that the adherence rate to eye exami-
nation guidelines is still not improving, although the number of
people with DM continues to increase in Korea. Therefore, careful
attention and interventions must be paid to high-risk groups with
nonadherence to eye examination guidelines, along with periodic
eye examination rate monitoring for all people with DM. In
particular, given that the eye examination rate was low when the
duration of DM was short in both men and women, efforts are
required to provide education on the prevention and management
of diabetic complications, including eye examination guidelines,
and to periodically monitor adherence to the guidelines, particu-
larly for newly diagnosed people with DM who may still have low
awareness of the risk of diabetic eye complications.

Conclusions

This study showed that approximately one-third of people with
DM aged �40 years in Korea underwent eye examination last year,
with an eye examination rate at the time of DM diagnosis of only
18.7%, thereby requiring improvement of adherence to eye exami-
nation guidelines. Those who had been diagnosed with
DM < 10 years ago were found to be a high-risk group with a low
eye examination rate, which was particularly true for men with an
education level of lower than high school graduation, currently
smoking, obese, or using insulin and for women aged �65 years.
Accordingly, intensive management, such as education on the
importance of eye examination and providing alarms or reminders
to facilitate adherence to eye examination guidelines, are needed
for the high-risk group. Further long-term follow-up studies are
needed to investigate the rate of adherence to eye examination
guidelines, both at the time of DM diagnosis and annually there-
after, and cognitive or environmental factors that affect adherence
to the guidelines, to develop intervention programs to facilitate eye
examination.
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